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Ceneral
Engines with tvpe designation B 18 A are

four-cvlinder, liquid-cooled overhead-valve units.

This engine is fitted with a simple down-draught

carburetor. The cvlintler ltead has separate

intake anrl outlet ports. one for each valr-e. The

crtnksha{t is carried in fire bearing..
The orrtptit of the engitre is ï5 b.h.p. r':iAEi.

68 b.h.p. rDIN t at {500 r.p.m. and the torque
is 101 lb.ft. r1.1.0 kgnr) at lB00 r.p.nr. tSAE)
and 98 lb.ft. r13.5 kgnr) at:600 r.p.nl. (DI\).
f he compre..sion ratio is 8.5 :1. the displace-

nrerrt 1.ï8 litres. bore 8-tr.1-1 tnnr anrl stroke
B0 nrm.

Cvl inder bloc k
The cvlinder block I19. Illustration 1) is

cast in one unit. irnrl i-. nrarle of special cast-

iron. Tht' cr linrler bores u-hich itre -"urrorrtrtletl
bv coolins jat--kets are rnacltinetI rlirecth- in the

Fig. l. 'I'hc engine (distributrtr sidc)

I. \\ attr orrtlet pipt'
l. ( larlrttrttor
lJ. ()i[ {illrr tap
[. .\ir clrarrrr
i. R,rlker arrrr casirrg
(i. \ llrrurrr Iint'
l. Errgirrr tttrtttlr, r
ll. I)istrilrrrtor
9. t )iI rlipstick

10. f,ock screx'
11. ( lgvrr plate

12. Starttr nrotor
13. Retainer
lJ. Oil pan

15. llreatlrt'r pipe
16. F uel purrrp

1;. Fuel lirre
lÍr. Tirnirr;l g,.ar laiirr::
19. \\-ater punrp

20. I"an

block. The lubricating oil drillings in the block

are arranged so that the oil cleaner, which is

of the fullflow type, is directly connected to

the right-hand side of the block.

Cylinder head with vah'es.
l'he cvlinrler heitrl t lli t. is attachetl to the

block bv nreurs of bolts. All the corubrrstion

chanrbers are nrachined all over and have

-sepàrate inlet anrl outlet ports, one for each

r-alve.

The r uh'es { 4 irnrl B Illustration 1 ). are of
the overhead tr.pe and thus fitted in the cvlintler
hearl. The ralres are nratle of special .qteel anrl

are carrit'd in replaceable guides.

The cooling jackets are tlesigned so that even

lhe surfaces round the spark plugs are cooletl.
'Ihe rvater is also rlistribtrtetl bl- means of a

pipe anrl rlire<:lerl tortartls the rvarmest I)arts
of the engine.

votvo
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Cranksha{t and bearings
The cranksl.ra{t r 14 t is forged of steel antl

has grorrnrl atrtl surface-hardenetl hearing jour-
nals. It is carrietl in five bearing-.. the rear
bearing also ftrnctiorring as a gtrirle bearing
axiallr-. There are channel-. drillerl through the
shaft for ltrbricating oil.

The bearing shells, u hich are reyrlaceable.

consisl of steel shells lined rlith bearing nretal

of indium-plated lead-bronze {or the connecting
rorl bearings and rr-hite nretal in the case of the
nrain bearings.

Carnshaft x'ith r alve lifters.
-l'lre t'arrrslrall r-15 r is nrarle of sIecial-allor'

t'ast-iron anrl surfacc-har,lene,l cartrs. lt is driven
frorn the crankshaft throrrgh a gear rtilh a ratio
of I:1. Arial guidance is obtained bv the use

of arr axial rrasher on the I'orrr-ard entl of llre
shaÍ't. 'fhc arial clearance is rleterrninetl bv a

Fl)ircer ring behind the canrshaft gear.

I'lre ralrt' lifters illr are actrratetl directlr
br ïhe carrrshaft. Thev are ]ocated in holes in

the block above the shaft and transfer the nrove-

nrent to the valves through the medium of push
rotls and rocker amrs. There are no inspection
col'ers for the lalve lifters since the valve lifters
are accessible fronr the top after the cvlinder
head has beeu remor-etl.

Iig. J. 'l-he oty:ine
(carburdrtr síde )

l. \ alrrrrnr lirrt
l. ]iul,l,er sltcvt
,i. II,rs. clarnp
1. {ir rlearrrr
i" (,arlrrrrt'tor
(r. I'nel linc
ï. Llvlindt'r herrl
Íi. Iltlt Iensiontr
tt. \\ ater inltt pilrl

lll. (,r,urrrlor
1 1. (.1 lin,ler lrlrx li
l:. Erhaust rlaniÍolrl
13. ()il rlealrer
1,1. I)rairr cotk
l;. Bracket
16. Inlet nrarrifold

l-2
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Connecting rods, pistons and
piston rings

The connecting roris t .18 r. of drop-forgetl
steel. are fittetl u'ith a finelr finishetl brrshing
u'hich acts as hearing for the piston pin. The
bearing ,.he]ls for the cotrnecting rorl bearings
are precision tnanrrfactrrrerl and replaceable.

The pistons t46t are urarle of liglrr-allov and

each have lu o corlrpressierrr rings arrd one oil
s(:raller ring. -Ihe ulrl,er corr)Jrressiorr ring on
each pi-.ton is chrorne<i tr, rlt,crease cvlintler
t\.ear.

The piston pin r50 I ha: a floating fit in both
the lristorr arrrl connecting rod. The arial rnove-
r)lents of the piston pin are linriterl bv circlips
in tlre lrislon pin hoie.
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Lubricating system
The etrgitre is ltrbricaterl rr itlr ,ril rrtr,lt't'

pressrlre. see Fig. :1. This presstrrÍ' is pro,lrrcerl

bv ii gear l)un1l). rlriren fronr the catnshall atrrl

locaterl rurtler the cranksha[t in the oil 1ran.

fhe gears in the 1;urnp force the oil lrast rr relief
r-alr e. also locatctl in the punll). throrrgh tl're

oil cleaner anrl then out throrrglr tbe drillings
to the rarious lrrbricating points. 1-he t-onrplett-r

oil qrrantitr bcing Íorcerl orrl to tlrt: ltrbritrrtirrg
poinls r)nlst thrrs Íirst prss tlrrotrrrh tht',ril
t:learte r.

Oil purlrp" r'erlief \.àl\e
The oil l)ur)rl). I ig. 6. is ol tlrt' s('.,r t\ l)e

arrrl is rIriven throrrgh a gelr fronr tlre catrtshalt.
§-hen tlre purrrp gear. rrhich is nrade of sintererl
steel. starts rotating" oil is trarrsporterl in thc
cnrptv teeth apertures along the ualls oÍ'the
punrp housing fronr the suction to the pressure
sirle. The pressrrre pipe fronr the pump to the
block is not f ittetl u'ith sr:reu. union-. anrl is

tetrsiorterl in position ruhen the attaching brtlls
for the punrp are tishtene(I. At each entl of
the pipe there are setrl rings rnarle o[ specitl
rr.rbber.

The relief valve is located directlr in thc

Fig. 3. Lubricating system.

1. Oil punrp

2. Oil pan

3. \ozzle
1. 0il cleancr

voLvo
2189i

punrp antl consists of 1 -spring-loatled ball. The
hall htrs a o"linrlrical guide n'ith the stop at tlte
enrl po.iti.rn and therefore operàtes flexiblv.
Ertn irt irllinu speetl there is a certain alnount
of oil prrssing through. antl, for this reason, oil
pressnre is tlren relativelv lou'.
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Oil cleaner
The oil cleaner rFig. 5 r r-hich is nranufac'

tured in one single rrnit" corlplele rvith clenrcnt.

is of the fullflou' t1-Jre and is screu'etl directlv
onto the engine block. The oil rvhich is forcetl
out 1o the various Irrbricatirrg points on lhe
engine first passes thrnugh the oil cleaner cart-

ririge which is made of special l)al)er. In the oil
cleaner there is a bv-pass r-alve which re]eases

oil and allot's it to bv-pass the elenrent cartridge
if re-qistance to flou' should beconre too great'

§then replacing a block cleauer. thron- au'ar-

the conrplete old cleaner rtuil and l'it a neu'.

Ignition svsteln
The distrilntor {li. lllustrati«rn I t uhich is

rlriven throrrgh tltt'nretlirrtrt oÍ a rigltt-angle
gear lrortr the carrrshaft has bollt a centrifuiral
and a vacuunr regttlator. The rlirection of rota-

tion is counter-clockr.'ise anrl the ortler of firing
is I-3-f,-2. For nrore tletails see l)art 10.

Fuel s\-stem
Fuel is srrcketl trp br it rlialrlrrarlrr t\lie pulllP

fronr the tattk tlrrtirrgh a frrt'] {ilter arrrl therl

prrnrlretl rrlr to llre t'arlxtretor Íloat boul. The
carbtrretor usetl is a ,lt,r.rr-rlrarrght unit of the

Zenitlr .36 \-\ tr'pe.

Carburetor
The engine is fitted rt'ith a Zenith dou'n-

drarrglrt carburelor. tr'qre «lesiunation 36 \tN.
'I'lrt alrpearirrtt'e ol' this rrnit ir sholn in Figs. ï
and ,9.

I trel feetl is controlled bv fired jets l'ittetl
in an entulsion hlock u'ilh a "beak" Ierlttirtatitrg
in tire carbrrrelor renturi. The etntrlsion ltlock
ulso conlairrr air chamrels so that a certaitr
an)ount of air can he nrirctl 'nith the fuel at

iul earlv stage.'I'he t'arltur-ttor has ir Itarttl'
regrrlaletl choke. rllrirl itlling tlevice. accelt-ra'

tion pttntp. arttl ecortontiser valre. 'I-he lrrrrctitin
of the carburetor is treated trntler the follorrir.rg

headings.

1. Float svstem
2. Choke device u'ith rapid idling
3. Iclling sÍstem
4. Nlain jet and compensation jet

Economiser valve
5. Acceleration pump.

voLvo
2.61 1

Fig. 5. Oil cloarter

l. B1'-pa.. r alr e

!. Insert
3. Ilousing (t'atrnot be

di sassernLled t

4. \ipple
5. Gasket

6. C1'linder block

.)

2

L

10

Y

I

5

b

'7

voLwo
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Fig.6. Oil pump

1. Drive shaft
2. Pump housing
3. Bushings
4. Driving gear

5. Cover

L-4

6. Strainer
ï. Retainer
B. Driven gear

9. Spring for relief valve
10. Valve ball

lrilI
L-l
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Fig 7. Oarburet<tr

1. Levt'r with guide 10.

2. Spindle íor choke flap 11.

li. Ilear lever 12.

[. Sprinr
í. Frolt ler er 13.

6. I)lurrger rotl i{.
i. §'asirer {or atljtrstrlr'nt 15.

ol stroke irngth
3. I utl inlt,t
g. Irll,' fuel arljusting

s('Ieh_

vowo
264u

ï, vot-vo
2ó485 Fig. B. Carburetrtr

(

l. Float sYstern

The float keeps the fuel at the correct level.
§-hen the fuel ha,. increased to this level the
f loat r -tr. Fig. 9 r is lifterl 1p!r'ar(ls anrl p1s[es
the neerlle in the r-alve 1 : ) against :ts seat

through the medium of the float arm so tllat
the flor- of fuel is cut off. Vhen the fuel level
goes down the sanre procedure is repeated but
in the reverse tlirection. The float bou-l is ven-

tilated through a hole (l) which is connected
at the top with the upper part of the carburetor.
The float is made of nvlon and is fitted with
a fixed arm.

2. Choke device with rapid idling
In order to enrieh the fueliair mixture when

a cold engine is startedo the choke system iE

Fig. 9. I.loat system

l. Ventilation hole .1. Float
2. Float valve 5. Float bo'w'l

3, Lock spring

Yacuunr connertion
Stop

-l,ttaehrnent Íor choke
control
Irlle arljustins screrv

Link
(}nnection for throttle
control

l. Econonriser valvt'
2. Choke {lap
3. Spring
4, Lever for choke

5. Lever with guide

6. Rapid idle adjustirtg
screw

7. Rapid idling canr

8. Link
9. Attachrnt nt

10. Idle adjusting screw
11. Connector

11. Lock screlv for venturi
I3. Carburetor housing
1-1. Float borvl

voLVo
atEg I
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Itig. 10. Choke dttit'r, tt'ith rapid idling

1. Attachnrent Ior t:hoke
control

2. Link
3. Carn (for rapitl idling r

,1. Lel'er with force guidc
for t'hoke flap

5. Rapid itlling adjusttr
§c re s'

ó. Pin
?. Spring
8. Chokc flap

used and this is operated froru the knob on the
dashboard. §'hen the choke control is pulled
out $'hen starting, the cam-shaped lever (4,

Fig 10) is actuated. This influences the choke
flap (B) through the spring (71 on the flap
spindle so that it closes, this resulting in it

higher tlegree of vacuurn and a consequently
higher rate of frrel flou'. §-hen the engine has
started and the degree of vacuurn increases, the
throttle can open itself to a certain extent, since
the closing force is obtained by the spring on
the choke spin«lle. This elinrinates the risk of
excessivel\- rich fuel,tair mixture u'hen the clroke
is completelv or alnrost completelv closed. §'lren
the choke knob is pusherl in again, the choke
flap is forced to open fullr-since the flap Iever
pin (6) runs in a groove on the cam-shaped
lever.

One of the carrrs on the choke lever 13) is
actuated throrrgh the rapid itlling scren'(5)
ancl the link (2) as r-ell as the throttle flap.
This means that the throttle flap operrs at the
same time as the choke {lap closes. The degree
to u-hich the throttle flap opens relatir,e to the
closing of the choke flap is tleternrined br"
various settings of the screu. ( .5). This rapid
idling device enables the driver to give the

engine higher idling speed during the n'arming-
up period and thus avoid the risk of the engine

stalling.

3. Idling systern
§ hile the engine is idling, the throttle flap

is almost conrpletelv closed lregulated bt means

of a stop scren' ?, Fig. 1l I wherebr the degree
of vacuum around anrl rrnder the flap is verv
large. Suction through the idling channel t,1,t

will then be considerable and fuel will be
sucked up frorn the channel above the nrain
jet (5t through a hole antl the idling jet (3)

to the irlling channel u-hich terminates in the
carburetor venturi with one large and tll-o small
holes.

Air is supplied through one hole (l) uncler
the choke flap ancl an air jet {2) above the
irlling jet.

The fuel/air mixture is controlled bv rnean-"

of an idle fuel atljustins scre\{- t6) bv means
of nhich rhe flon area for the fueliair nrixture
can be r.aried. Since a certain anrount of air
pas-qes through the throttle Ílap. the fueli air
nrixture being fetl to the engine during idllng
lr-ill be richer if the screu, is screwed out and
Ieaner if it is screwed in.

voLvrD
2 {t9i

Fig. t t.
l. Air hole
2. Idling air jet
3. Idling jct
.1. Idling channel
5. \{ain jet

Idling sysrí?nr

ó. Itlle ftrel nrljusting
screu'

7. Idling arljustcr scrtrr
8. \renturi
9. Transition lrolc

10. Throttle Ílap

(
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The two small holee (9) just above the throttle
flap supply a mixture of air and fuel when the
throttle flap opening is rather larger and thus

co-operate with the variable . hole. Smooth
transition is thus obtained.

,tr. -UIain jet and contpensation jet.
Economiser r alve

A large part of the frrel being fe«l to the
engine n'hen it is under loarling :rnrl nrnnirrg
at high speerls Jrasses throtrgh the nrnin jet t-1.

F'ig. 12t.
The nrain jet rlone cilnnot srrpplv a strfl'i-

cientlv well baltrnced anrotrnt of fuel unrler all
conditions of operation and therefore conrbines
w'ith a compensalion jet r.3t n'hich uorks in
co-operation u'ith tlre rnain jet.

Both these jets are fitted irr an enrrrlsion
block t2) rthich terrninates in ir beak in the
carburetor r-enturi. §-hen it passes through tlre
enrulsion block. the fuel is nrixed up rritlr a

certain anrount oI air. nherebv it can mir
more easilv u.ith the large quantitr- of air
pouring into the engine through the carbrrretor
venturi. The anrount of air supi.rlierl to the
enrulsion block passes through a hole abor.e

the nrain jet space as n'ell as through clran-

voLvo
21E91

Fig. 12. JcÍ and ot'ortortrist'r ralrt'
l. ,{ir chanrrt,ls
l. flnrrrlsiorr Llolk
ii. (iorrrJrerrsatiorr jt't
l. \Iain jt't
5. Vacurrrn channel orrtlrt
6. -{.ir rlrannels
i. Yacttrtrrr clrarrncl

PV

nels (l). and the tir jet r8t. 'fhe anrount of
air addetl is varied with the help of the econorn-
iser valve.

The space above the conrpen-sation jet forms
a resen'oir for fuel. I{igh speerl rneans ir large
rirte of flow'. 'l'he fuel then passes at a higher
relocitr lhrotrglr the hole in the yrurtition to
the rnain jet channel. *'herebr- the lcvel sinhs
tlorttr lo tht: hole lntl an increaserl air flont
results.

Frorl the air channels ( l r air is _.upplied to
lhe lhree holes t(rl in the parliti«rn tou.ards the
spucer abort-' lhe rrrain jet. §-lren the frrel level
in this space sinks nrore air is -strpplierl and this
air i-" nrixed *'ith the fuel.

§iith the help of the economiser valve, the
f uel/air rrrixture i-. srrpplied r-ith an extra
arn()unt of tir u-ht'n the degree of vacrrtrm in
lhe carburetor venluri is large.

'f he econonriser valve rli-sc ( 12 ) is attached
to a rliaphragnr t ll ) antl forced against the seat
bv a spring t13t. ln this position air supply is
obtainerl frorn the rrl)per channels onlv through
lhe srnall hole t10t at the diaphragm.

{)n the back oI tlre diaphragnr, hou-ever,
there is a connection w-ith the lorver part of
the venturi through a channel t7). Vhen the

voLvo
2r695

l:ii4. 1.3. .'lct'oleratiorl I)u,nl)
l. Iiorrrarrl part oI Ir\('r
l. Rear parl oI lcvtr
.J. \\"aslrtr Íor lirrritirrg

strokc lerrglh
tr. I'lurrgt.r rotl
.r. Spring
6. I)lrrngtr

8. Air jet
9. Yentrrri

10. Bl "pass holt
11. I)iaphragrrr
12. \ialve tlisc
13. Spring

ï. Spring
8. Irrltt valvt
9. Outltt vak t.

10. .,\rceleration jr'1

l I. Lirr k
l:. [,t.vtr

I.--7
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degree of vacuum in this increases. for exanrple

nherr driving quietlv u-ithout any great rlegree

of loading, the valve lifts frorrr it-s seat antl air
florvs into the enmlsion block also throrrgh the

centre hole at the valve disc.
lf the tlegree of loading shorrlrl increa'.e. I'or'

example rluring acctrlcratiou. tlre degree of
I'acuunl is decreaserl anrl tlte -tpring forces the

disc back against its seat. u']rerebv the strpplr'
of air decreasts anrl the {uel ,'uir rnixtrtre agaitt

becornes richer.

5. Acceleration purnp
§"hen the throttle is openerl gtricklr'. therc

is a tentlencv for the fueltair rnixtttre to be

too lean" one contribrltorv reason being that air
nlor-es nlore quicklv than fuel anrl thus reacltes
the engine more rapidlr'.

In order to conlpensate for this sudden
leaning out, a certain anrotrnt of fuel is spravecl

in with the help of the acceleration purnp
directlv into the carburetor r.enturi.

The punrp plunger t 6 i, Fig. 13, located in
a c,vlinder integral with the side of the float
bon'I, is acttrated u'hen being pressed don'n bv
a lever with a spring-loaded joint. The pump
plunger stroke can thus easilv be varied by
turning a washer u'ith a cam (3), u'hereby the
forward part of the lever is stopped bv a check,
higher or lolver depenrling upon the position
oÍ the lvasher. The last part of the rear lever
section has its nlovenrent taken up bv the
spring (5) and the joint.

At the inlet into the bottonr of the pumlr
barrel, there is an inlet vah'e t8) and at the

voLvo
21E90

Fig. 16. luel pump

l. Bail
2. Straiucr
3. Sludgc trap
.1. Inlct valvt
5. Upper pump housirrg

6. Lower purup horrsing

ï, fnner lever
B. Outer lever

voLvo
246E9

Fig.15.

l. \fasher
2. \\'ing nut
13. Upper section
1, Lox'er section

Oil bath air cleaner

5. Corrtainer

6. Elt'nrcnt
ï. Ilolt
8. \f aslrt'r

C

{

vrDlnl,
z1n2

71
9.

10.

II.
12.

13.

11.

15.

Spindle
Check
(iasket

Spring
I)iaphragnr
Outlet valve
Casket

Fig. 14. .{ir cleaner u;ith paper el.ernent'

l. Lorser section 5. Gasket
2. Upper section 6. \fing nut
3. Elernent ?. Vasher
4. Gasket

1-B
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outiet, behind the acceleration jet, there is an

outlet valve (9). This outlet valve ie fitted with a

ball which lifts and closes the air hole above

during the pump strokeo whereby fuel is sprayed
in through the acceleration jet (10). During
rrcrmal running the ball closes the connection
from the float chamber and instead allows air
to pass from the air hole to the acceleration jet.
In this way Íuel is prevented from passing

through this jet when the pump is not operating.

Air cleaner
The air cleaner r F'igs. 1.1 and 15) is placed

above the entrance and function both as a

cleaner for the air being sucked in and as an

inlet silencer. Tu-o nrodels have been used, one

lvith a paper elenrent and the other of the oil-
bath tvpe. The paper elenrent mav not be
u'ashed or moistened, the onlv servicing in this
connection being to replace it with a new trnit.

As far as the oil-bath air cleaner i-" concerned.
this shoulrl be rlisasserrrbled for servicing and

cleaned. after rrhich nen' oil should be added.

Fuel pump
The ftrel pump is of the diaphragnr t,r.'pe and

is driven fronr a cam on the camshaft. The punrp

1, Housing
2. Impeller
3. Seal ring
4. Lock spring

Fig. 17. Voter pump

2 3456

vloL'Vlo
2.526

5. Shaft with ball bearing
( integral)

6. Hub

(:

is fitted t'ith an idling device *'hereby the
pump action ceases when a sufficiently high
pressure has been reached in the float chamber.
The design of the pump is shorvn in Fig. 16.

The red arror!'s sholv the path follorted by
the fuel.

{
-\

Fig. 18. Coolíng systen't.

voLvo
2 t623
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Fig. 19. Coolant flou. th.erntostat closed

l. Cylinder head 4. By-pass pipe

2. Thernrostat 5. Water punip
3. f)istribution pipe

Cooling system

The cooling systern, Fig. 18, is of the pressure
tvpe with a circulation punlp t'Fig. 17).

§,'hen the engine is cold, the cooling u'ater
is circulated through the engine onlv through
a b1--pass (4, Fig. 19).

['hen the engine has been r,r-armetl up, the
thermostat starts to open the outlet to the
radiator. §rhen the thernrostat is fullv open,
the bv-pass is closed bv the spring-loaded valve
disc on the under side of the thermostat. and

votvo

Fig. 20. Coolant flou'. therntostat lullr oltcrt

1. Cylinder head 1. By'pass pipe
2. Thermostat í. Water pulnp
3. Distrihution pipe

all the circulating \r'ater rnust pass through the
ratliator, {Fig. 20t. Circulation is controlled
u'hile the engine is running b'r the thermostat
so that the engine tenrperature is maintained
within its correct limits. The tlistribution pipe
in the cvlinder head (3) ensnres even cooling
of the u'armest parts of the c1'lintler head. The
parts of the engine round the spark plrrg are

also cooletl and therebv maintained at a constant
temJ)eratlrre. The cooling $-ater rortnd the u'alls
of the cvlinder circulates through a thermo-
siphon action.

26505 2ó504
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REPAIR INSTRUCTIOl\S

Work that can be carried out without removing the engine
from the car

fr,I""rrl.ing the compression

Pressure
l. Run the engine until it attains its nornral

nrnning tenrperature. Check that the air
cleaner is not blocked, Replace the element
or clearr an oil-bath tvpe cleaner if necessarv.

f. Renror.e all the spark plugs. Depress the
accelerator pedal fullv and lav a weight
on it.

il. Hold a compression gauge in the spark plug
holes one after another antl rt.n the engine
br- using the starter motor until the pressure
tloes not go up anv more. The batterr. must
be in good condition so as to drive the
engine sufficientlv fast.

,1. \Iote the pressure attained for each cylinder,
unless the garrge u-.ed is of the self-register-
ing tvpe.

.5. tf the values obtained are low or uneven,
nleasurement should be repeated after a

snrall amount of heavy oil has heen in-
troduced into each cvlinder. If the pressure

PV

is lorv irr one of tlrc cvlinrk:rs, both u ith
and u.ithout oil, this is a sign o[ leaking
valves. If the pressure is higher after the
oil has been introduced, it is probable that
piston rings are rvorn.

Tuning up the engine
The engine should be tuned up at regular

intervals in order to obtain the best running
result. The purpose of tuning up is to reset all
adjustrnents to the correct values as well as to
dispose of running intermptions, for example,
dirt in sludge traps, coating on spark ph.rgs, etc.

1. Run the engine n'arm and check {'adjust if
necessarv) the contact breaker dwell angle
(contact breaker gap). Replace bumetl
breaker points. Check the ignition setting
with a stroboscope at the specified speed
and r-ith the vacuum regulator disconnected.
See the specifications for the value in
question.

2. Check the tli-qtributor top and clean it. Clean
and check the ignition cables.

3. Examine the state of charge of the batterv
and check the battery connections.

4. Clean the fuel pump sludge trap. Renrove

voLvo
24152

e9

trï

(i

(i

Fig. 22.

l. Seal ring

Tinting gear casing

2. Drain holcsFig. 21. Cornprcssion tost

wLw
a262é
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the float bou'l antl blo*- it clean. Fit the
pir rts.

,5. Check the air cleaner element and replace
if neces-.an'. (llearr tlre oil bath air cleaner
if such a cleaner i-. fitterl. ,:§ee under the
Ireading "Air clearrer" page 31.

(r. (lheck tighten the ntrts on tlre intake urd
exltattst nranifolrls. (lheck I]rat there lrre n()

air leaks at the carburetor.
ï. Rernove and arljust the spark plugs or fit

nr:u spark plrrg-..

Íi. \'leasure the cornpression on all the cv-

linrlers.
1). Atljust lhe valr e ck'urances. Check that

there i,s no oil leakage. If the rocker arnr
cover gasket is so conrpre-.sed that the cover
is irr contact rtith tlre crlinder heatl. fit a

trerl- gaskel.
10. (lheck anrl adjust carbrrretor settings if

requiretl. Arljtrst irlling speed. Check the
accelerator pedal setting and the fan belt
tension.

Replacing the cooling
water PumP
l. I)rain off the cooling rtater.
2. Slacken the fan belt. Loosen the water pipe.
3. Remove the fan, pullev and pump.
4. Fit in the opposite order but make sure

that the seal rings on the top of the pump
come into their correet position. Also press

the pump upn'ards again-.t the cvlintler head
exlension while bolting in position so that
there is a good seal betu'een the pump and
the cvlinder head.

5. Ilake sure that the seal rings on the *-ater

svo 2440

pipe are in goocl condition and push in the
pipe thoroughlv u'hen attaching.

6. Fill vvith coolant. Test run the engine and

check for leakage.

Replacing the oil cleaner
§-hen changing the oil cleaner" this being

norrnalh. done after everr' ír.000 nriles t 10,00t)

krn). follon the instructiorls on yrage 2ó.

Replacing the seal ring in the
tirning gear casing.
l. Release the fan belt.
2. Scren' the screu' irrto tlre crankshaft gear.

Remove the puller'.
3. Remove the lock ring for the .u'asher

retaining the felt ring.
Rernove the u'asher and felt ring.
Check that the casing is correctlv fitted b1'

introtlrrcing a feeler garrge, 0.10 rnnr thick,
antl move il rounrl in the space between the
casing anrl the hub on the crankshaft. If the
feeler gauge jarns at anv point, the casing
must be centered, see under the heatling
"Replacing the timing gear casingoo,

4. Fit a neu, felt ring. Fit the washer in posi.
tion and fit the lock ring. Check that the
lock ring is correctlv in position.

5. Fit the remaining parts and tension the fan
belt.

svo 2250 i?lyi
Fig.24. Remooing the camshalt gear

{*

C
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Fig. 23. Remouing the hub trom the crankshalt
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"ïiiFig. 25. Remoting the crankshalt gear

Replacing the timing
gear casing
l. Loosen the fan belt. Renrove the fan and

the pullev on the H'ater pump.
2. Renrove the bolt on the crankshaft pulley

and remove the pulle,v,

3. Remove the timing gear easing. Loosen a
couple of extra bolts for the oil pan and
be careful so as to avoitl damage to the
gasket. Reruove the lock ring, washer antl
felt ring from the casing.

{. \[ake srrre that the gaskets are in gootl
conrlition antl that tlre rlrain hole is opelr

atrrl clean in the tinring gear casing n'hich
is to be fitted.

,1r. I'lact'the t'asing in Position arrrl fit the
bolts nithorrt tightening them.

fr. (lenter the casing rlith the sleeve SVO 2{ll{1,

see l-ig. 30. Trrrn the sleere while tightening
antl adjtrst the position of the casing so

that tlre slteve is n{)t janlnred.
Check alter final lighlening o{ the casing
tlrat. the sletr.e can be easilr- rotaterl rvitlrotrt
janrrn ing.

7. Fit a new {tlt ring, u'asher arrd lock rirrg.
I)ush thern into their final position rvith
lhe centering sleeve S\rO 2.13Ít. Check that
the lock ring has engaged in its groovc.

8. I'it the other parls anrl terrsion tht fan belt.
See the specifications for the tightenirrg
torque.

PV

svo 2407
voLvo
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Fig. 26. Fitting the crankshalt gear

Replacing the timing gears.
l. Drain off the cooling u'ater and remove the

radiator grille inot l2l/122 S) as well as

the radiator.
2, Carrv out operations 1-3 in the previous

section.
3. Remove the hub from the crankshaft u'ith

puller SYO 2.1410. See Fig. 23.

Before applving the tool, its large nut must

be screwetl backrtards so that the cone is

svo 240E lï;y
Fig. 27. Fitting the camshott gear
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I:ig. 28. ,i},Ír,osuring backlash

ttot tensionerl. Tht- center bolt shoul«l also

be screwetl back.
T'lren applr. the too]. screu' in the large ttrt
so that the hub is tensionetl firnrlv antl then
pull it off bv screu'ing in the center bolt.

4. Remove the canrshaft nut anrl pull off the
gear bv using puller S\-O 2250, see Fig. 24.

5. Pull off the crankshaft gear b\ using puller
SVO 2405, Fig. 25. Screw out the oil jet,
blov' it clean and then refit it as shown
in Fig. 29.

The gears are Iubricatetl br oil fed through
this jet.

SVO 243E

voLvo
2rE9g

Fig. 30. Centering the timing gear casing

6. Fit the crankshaft gear br using tool
SYO 2407 and the carrrshaft gear bv using
tool SVO 2408. see Figs. 26 and 27. Fit the
hub on the crankshaft.
Do not push the carnshaft back*-ards so that
the seal washer on the rear end loosens.

Check lhat the gears lrave the correct posi-
tion relative to each other. as sholgn in
Fig. 29. Tool SVO 2407 has u'rench flats,
intended for turning the crankshaft.

7. Measrrre the backla-.h as shorvn in Fig. 28.

Al-*o nreasrrre the axial clearance of the
camshaft. this being tletemrined br nreans
of a spacer ring behintl the carnshaft gear.
See the -"pecifications for the r nlrres

obtainetl.
ÍJ. (lenter and fit lhe timing gear casing antl

other conrl)onents as tlescribctl in points
4--ll in tlre previorrs section.

Vah'e-grinding and
decarbonising.
1. f)rain off the cooling u-ater fronr the rarliator

anrl errgine blo«'k.

2. Disasser»ble the throttle control. f,oosen the
choke control.

Fig. 2t),

l. Oil jet

Markin gs. timing, gears

2. Xlarkings
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Fig. 31. Replacing thc th.erntostat

l. Thcrrnostat 2. Casket

3. Remove the air cleaner antl carburetor.
-1. Disconnect the exhaust pipe at the exhaust

nranifold and disconnect the hoses to the
radiator as *-ell as other connections to the
cvlinder head.

,í. Remove the rocker arm cover, rocker arm
shaft arrd push rotls.

6. Remove the cvlinder head bolts and discon-
nect the water ltipe as lvell as the attach-
ment on the rear exhaust manifold. Loosen
the generator tensioner arnr. Lift ol'f the
cvlinrler head.

7, (l]ean the piston cro\r.ns, conrbusion chamb-
ers, inlet ports and exhatrst porls rery
thoroughlv. I)o not use enrerv cloth since
small grinding particles ean get in between
the piston and cvlinder r.alls iurtl cause
scoring.

8. Recerndition the r,alve sr stem as tlescriberl
ttnder tlre hearling "(lvlinrler: hearl n,ith
valves".

9. Fit the valves. Screw the gtride pins SVO 2435
into the block. one in the front right-hanrl
and the other in the left rear lrole-.. f,ar.
on a ne$i cvlinder head ga-.ket lnrl nerl-
sealing rings for the rr-ater prrnrp arrd fit
the neu. cvlinder head. Scren- out tLe guirle
pins and {it the bolts in these holes as \r-ell.

PV
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Fig. 32. Lilting out the engínc

Lifting tool SVO 2-125

For tightening ortler and tightening torques,
see the end of the specifications. Fit the
other parts. Fill up with cooling $'ater.

10. Adjust valve clearances. Run the engine for
a short time. Check the engine running
and re-adjust valve clearances. It is not
necessarl' to re-tighten the cylinder head
bolts.

Replacing the thermostat.
l. Drain off part of the cooling water.
2. Remove the bolts for the outlet pipe over

the thermostat and turn up the pipe.
3. Replace the thermostat (1, Fig. 3l). Use a

new gasket. Check the valve on the under-
side of the thermostat by pressing in and
releasing the spring-loaded valve disc.

4. Screw the pipe in position. FiIl with water
and check for leakage.

Removing the engine
l. Lift up the car about 12" (30 cm) above

the floor and block it up.
2. Drain off the cooling lvater and engine oil.

Remove the air cleaner and disconnect the
Iuel pipe at the pump. Remove tÀe pump
clamp. Disconneet the positive terminal at
the battery or remove the battery. Remove
the radiator.
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Fig. 3,7. fuIeosuring ralrc slem clearante

3. l)isconnect the accelerator antl choke con'

trols and all other cotttrectiorts rotrn,l the

engine.
.1. Disconnect the exhattst pipe at the exhaust

manifold antl disconnect the attachlnent
at the flvu'heel casing. Rentole the nuts on

tlre engine nrortnting blocks.

5. Remove the gear shift lever. Rernove lhe
controls for the clutch. renlove the speedo-

meter drive cable and the cables for the
overdrive if fitted.

6. Disconnect the foru'ard joint on the pro'
peller shaft. Fit a jack under the transmis'
sion and raise slightly. Remove the support
member.

7. Fit lifting tool SVO 2d25 to the engine. The
bolt on the tool is tightenecl in the hole on

the forward end of the cylinder head (the
bolt for the fuel pipe clamp is removed)
the hooks being fitted under the front and
rear ends of the manifold. See Fig. 32.

B. Lift the front end of the engine an inch
or so so that it clears the mounting blocks.
Lower the transmision but not more than
necessary and pull the engine forwards at
the same time as the front end is raised. Lift
out the engine by graduallv raising the front
end and lowering the rear end.

Removing the oil pan
The oil pan can be removed after the engine

has been lifted out of the car.

Disassembling the engine
After the engine has been lifted out of the car,

disassembly is carried out on the whole as

voLvo
2 .611

Fig. ,t4. Remoting, thc talte lilters

follows. lConcerning irtstrttctions for the sepa'

rate parts, see utrder the heatling in question).
l. Place the engine in a -"uitable stand. Check

that the oil has been drainetl off'
2. Renrove the starter rlrotor and the splash

plates on the lolver forrtard edge of the

fl,vwheel housing. Renrove the flvwheel
housing together n'ith the transmission and

then renrove the cltttch and fl.vwheel.

3. Remove the rear sealing flange, generator.

r.l'ater punrp and distributor, rocker arm

cover, rocker arms, cvlinder head and oil
cleaner.
Remove the valve lifters bv using tool
SVO 2424, see Fig. 34.

4. Remove the tirning gear casing under the
timing gears. For tools see under the heading
"Replacing the timing gears". Rernove the
camshaft.

5. Stand up the engine on its rear end on a

bench. P]ace three u'ooden blocks under it
so that the crankshaft can rotate freely.
Remove the carbon rirlge from the cylinder
bores.
Remove the oil pan, oil pump and corrnec'

ting rods u'ith pistons. Replace the caps

correctlv on their respectire connecting rotls.
6. Lav the engine don'n upside tlolvn and

remol-e the crankshaft. Replace the caps

correctlv in position.

svo -21?1
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Fig. 35 Relacing a talxe scat

Cleaning
After the engine has been disassembled, the

parts should be cleaned verv throughtlv. Parts
made of -.teel or cast-iron can be washed in a

degreasing tank full of lye. Light-allov parts can
hou'ever, easilv be clestro,ved b.v the l,ve and

-"hould therefore be cleaned preferablv with
rvhite spirit. Pistons antl bearing shells mav
never be t'asherl in lve. Rinse the parts rvith
warru uater antl blorr tht'nr rlrv u'ith conrpressetl
air after n'ashing.

Clean the oil rlrillings lrarticularlr" thoroughlv.
l'trll thenr throrrgh 'n'ith a special brtrsh and
then blou' thenr otrt u'ith conrpresserl air. AII
sealing plugs at the openings of the drillings
in the cr-linrler block nrrrst be renroved .ll'hile

cleaning is carrierl out.

Cylinder head with valves
Disa-.sembling
l. Renrove the nrbber seals. Remove the valve

springs bv first conrJrressing them rvith valve
tongs and renroving the valve key and then
releasing the tong-s.

Place the valves in order in a stand.
2. Measure the clearance between the stems

PV

Fig. 36. l/alue seat width

{ - 0.060" ( 1.5 nrnr )

and guides as shown in Fig. 33. The clearance

with a net. valve shoulil not exceed 0.006"

t0.15 mm). Also check that the valves are

not excessiveh' rvorn. See the specifications
r:nder the headings "Yalve system" and
-"'s'ear tolerances".

Cleaning
Remove carbon and combustion reeidues from

the valves, combustion chambers and channels
by using rotating brushes.

Refacing valves and
valve seats.
l. Grind the valves in a machine after the;-

have been cleaned. Fit new valves if the
valves are excessivelv *'orn.

f. Reface the valve seats. I-ise an electricallv
driven grinder or a hancl milling ctrtter.

svo 1459 svo 2289
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Fig. 37. Replat:ing the ralte. guides

-{ - 0.83" í2I nrnr )
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Irig. .:)8. Ir,.srirrg thc springs

A pilot spintlle nrust be carefullr fitted
before H-ork is started and l-orn guides nrust
be replacecl br- nerr' units.
Grind the seat until a goorl sealing surface
is obtained. The angle is 45t antl the rr.idth
of the sealing surface should be 0.060"
(1.5 mnr) see "4" in Fig. 36. If the sealing

-.urf aces are too r-itle after grinding. thev
can be reduced fronr the insirle bv using

voLvo
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Fig. 39. Replacing a rock(,r arm bushing

1-rB
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Fig. 10. Reanting a busltiny:

a 70o grintling stone antl from the otrt-sitle

hv using a 20o grintling stone

3. Smear the valr-e sealing surfaces rvith a thin
laver of fine grinrlirlg cornpountl and lap
in the valves against their seats.

Then clean the valr-es antl seats and check
the seal obtained.

Replacing valve guides
l. l'ress out the old guides br- trsing tool

S\iO 1,159.

2. Press in the neu' guides, use tool S\IO ::89"
rvhich gives the correct tlepth. See }-ig. 37.

voLvo
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Fig. 41. The'guide pins lor the cylinder head
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Fig. 42. Order o! tightening for cylinitlf irnoa

Assembling the cylinder head
l. (lheck that the parts are in goorl conditiorr

and are clean.
Test to ensrrre that the springs rnairrlrrin
lhe values quoted in the specificatiorrs. See

also Fig. 38.

2. Fit tlre valves in position. Fit the lou.er
rubber u'asher, steel rtashern valve spring,
ul)per rrasher and kev and finallv the ]ast
rubber ring.

Replacing the rocker arm
bushings and grinding the
rocker arms
l. lf *'ear is as great as 0.004" (.0.1 mm),

replace the rocker arm bushing. Use tool
S\-O 1867 to press rhe brrshing both out
antl in. Then ream the bushing ltith a

suitable reanler until a accurate fit on the
shaft is obtained. The hole in the bushing
-.hould in«lex lith the hole in the rocker
arnr.

2. lf necessarr- grinrl the pressure patl in a

special mirchine.

Fitting the cvlinder head
1. Check that the cvlinder head, the tvlinder

block. tlie iristons anrl the cvlinrler bores
are clean.

2. Clreck that the oil channel to the rocker
arrn nrechanisnr on the r-alve lifter sitle on
the center of the block is clean. In the
.:r-lintler: head lhe oil goes ,-rll thro'.rgh the
bolt hole and then betueen the bolt and
the hol]ou-partition, the through a diagonal
rlrilling to the attaching bolt for the rocker
arnr shaft anrl then trp in the shaft.

ll. Screrr. rlorvn the ilrrirle pins S\-O 2.13i. one
in the front right-hand and one in rhe left
-^.- L'^It l-^l^-

2ó/91

Itig. 43. Adjustíng the aalue clearance

ïÏ:i
Fig. 41. Measu.ring thc cylinder bore
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Fig. 15. llloal,ltring a pisír»t

l-it a nerv cr.linrler hearl gasket and then fit
the cr.linder head. Scren-irr the c'r'linder
head bolts lightlv. Renrore the last guirle
pins anrl also fit the bolts in these holes

as u'ell.
Tighten the bolts in the correct ortler and
to the correct torgue. See Fig. -12 and the
specifications.

4. F-it the rocker arm nechanism. Àdju-st the
valve clearances. Fit the other parts.

5. Run the car for a short distance. Check
that the engine is running u'ell and adjust
the valve clearances.
It is not necessary to re-tighten the cr-]inder
head-

Adjusting vah'e clearatrces
The valve clearances can be arl justctl in a

satisfactorr- nranner u'ith the engine standing
still" no nratter *'hether it is co]d or n'arm. The
clearance is the same for both inlet arrtl erhaust

voLvo
24E32

Fig. 16. Measurirtg the pístctn ring gap
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Fig. 17, Piston ring clearance in groott'

r-alve,., §-hen adjusting. rtse t$.o feeler ganges.

one ''go" 0,016" t0.d0 rnnt t and the other "tro-go"
0.01{J" (0.45 mm r. The clearance is atljusted
so that the thinner galrge can be nrovetl easilr-

backrrarcls and foru-ards u'hile it shoultl not
be possible for the thicker gauge to Elain etrtrr-.
'fhe engine shotrlrl be turned over bv using the
fan. W'hen the valves on cvlinder no. { "rock",
i.e. the exhaust valr'e closes and the inlet valve

starts to open. adjust the clearance on the valves

in number one cvlintler and l'hen the valves

in nurnber one cv]inder "rock", adjust the
clearance for the valves on number four cvlintler.
§rhen the valves on nunrber three cvlinder
"rock", adjust the clearance on the r"alves on

nrrrnber two cvlinrler and vice versa.

Cylinder block
Measuring the cylintler bores

The c_vlinder bores are nrea.qrlred b.r- using
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Fig. 48. Rolling ilrc pistort rings irt thc groore
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Fig. 19. Fitting the. piston rings

a -"pecial indicator a-. shou-n in figure 44. On
each cvlinrler bore there is a letter stampetl
shorring the diurensions of the bore (onlv on
standar(l nrodel-. l. see the specification,s.

-\[easr-rrernent should be carrierl out at var]-ing
tlepth-. antl in the longitudinal axis of the engine
as l!-ell as the transverse. See the specifications
for the correct rneasurer)lents.

Re-boring the cylinders.
The cvlinders are re-bored in a special

m:rchine. After rhis 'thev are honed so as to
obtain a good surface texture. The conrplete
crlinder block is l-ashed in a rlegreasing tank
before being as-"enrbletl so as to renrove all
grinding resirlue antl imprrrities.

voLw
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Fig. 51. Piston pin lit

See the specifications for the dimensions con-
cerned.

See also the text under the heatling "The fit
of the pistons in the cylinders".

:::::
Fig. 52. Circcking the pistort clearance,
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Fig. 5l). Re placing thc tonnecting rod bushing
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Iiig. 5:). Chet'king a connetting rod

Pistons
Measuring the pistons

The pistons are nleasured with a micrometer
at right angles to the piston pin hole, 0.49"
í12.5 mm) from the lorver erlge, see Fig. rtS. The
dimensions are includetl in the specifications.

The fit of the piston in the cylinder
The fit of the pistons in their re-spective

cvlindcrs is tried out *-ithout the piston pins
fitted. 'fhe clearance at right angles to the piston
pin ho]e is measured u-ith a feeler gauge

l/2" u-ide antl 0.0012" t0.03 nrm i thick attached
to a spring balance. The force applied should
be 21/4 lb, (l kg). This gir.es the average value
for piston clearance. §rhen the above nrentionecl
{orce is applied, the piston clearance obtainetl
is equal to the thickness of the garrge u-"etl.

Feeler gauges rvhich are 0.0008" (0.02 mm) or
0.0016" (0.004 nrm) thick can therefore also
be used. The test i-q carrierl out at several tliffe-
rent depths. See Fig. 52.

Standarrl bore cvlirrders have a letter starrrperl
in shorving the dinrensions anrl the piston in this
cvlirrder should be marked with the sanre letter.

' \alr-

)

wLvo
2035§ Fig. 5-1. Markings on thepisÍons orrt ,tro'i'ilr"k

Piston ring Íit
fn a new or re-bored cylinder
1. Push dorvn the piston rings, one after the

other, in the cvlinder bore.
2. Use a reversed piston to ensure that the rings

come into the right position.
l{easure the ring gap with a feeler gauge,

Fig. 46. The gap should be 0.01"-0.02"
(0.25-0.50 mmi. If necessarv increase the
gap b]- using a special file.

3. Check the piston rings in the respective ring
grooves bv rolling them irr their groove,
Fig. 48. Also measure the clearance at sonre
points, Fig. 47. See the specification-. for
dimensions.

fn a worn cylinder bore
§'hen checking fit in a worn cvlinder bore.

the rings must be checketl at the bottorn dearl
center position *'here the cllinder bore has the
srnallest tlianteter.

Piston pins
The piston pins are available in three over-

sizes, these being 0.05 mm, 0.10 mm and 0.20 mm
larger than the standard diameter of 22.00 mn.
If the piston pin hole in the piston is worn so

much that oversize is necessary, first ream the

)

l
)
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hole up to the correct measurement. Use a
reamer fitted with a pilot and only cut off
a small amount of material at a time. The {it
is correct when the piston pin,can be pushed
through the hole bv hand with only slight
rosistance.

Connecting rods
Replacing bushings

If the old bushing in a conuecting rotl is *-orn,
press it orrt bv rrsing tool S\ O 1867 antl press
in a nerv bushing rvith the sanre tool. \Iake sure
tlrat the lubricating holes index *'ith the holes
in the connecting rod. Then reanr the bushing
to the correct fit. The piston pin should then
slide through the hole untler light thurnb pres-
sure but u'ithotrt anv noticeable ]oosenes-..

Alignment
Before being fitted, the connecting rods should

be checked for straightness, twist and possible
S-distortion. Straighten them if necessarl'. See

Fig. 53.

' New nuts and bolts shoultl be fittetl rvhen
reconditioning is carried out.

Fig. 55. Fitting a piston

I. Àssenrbling tool SVO 2lï6

PV

Assembling and fitting the
piston and connecting rod.

V-hen assertrbling nrake sure that the piston

is tunretl correctlv so Ihat llre arrorv on tlte

front of the piston {aces the foru'arrl entl ,,Í'

the engine as shorvn in Fig. 5-tr. If the pistotr
is trrrned the *'rong rvar-. there rtill be sonre

consirlerable noisiness. The nunrber nrarking on
the connecting rod shoulcl be turned to Íace
arvav from the camshaft. The piston pin is then
fitted. the circlip,. placed in position and the
piston rings fitted.

Use piston ring tongs lr.hen fitting the rings.
The cornpression rings are nrarked "'fOP" ancl
the upper ring on each piston is chronred. Place
the bearing shells in position.

Turn the ring-" 56 that the gaps on the rings
are not under each other. Then grea,ce the piston
and friction surfaces.

Use assenrblv tool SYO 2176. Fig. 55, when
fitting the piston in the cvlinder bore. Tighten
the connecting rotl bolts rvith a torque w-rench.
see the specifications for the correct valtre.

Crankshaft
After the crankshaft has been cleaned, its

journals nrust be measured with a micrometer.
nl[easuring shoulcl be carried out at several
points round the circumference antl along the
longitudinal axis of each journal. Out-of-round
on the nrain bearing journals should not exceed
0.002" {0.05 nrrn) and on the connecting rorl

'!

5V0 245
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Fig. 56. Centcring tho rear sealíng llange.

1-23

';'T'

voLvo
2r71EI

íIv

,(

í(

a



PV

A voLvo
22962

Fig. 57. Bcaring journal

bearing journals it should not be greater than
0.003' (0.07 rnnr). Taper should not be greater

than 0.002" (0.05 mm) for anv of the journals.

If the values obtainetl are in the neighbour-
hood of or exceed the u'ear limits given above,

the crankshaft should be ground dor-n to under'
size. Suitable bearing shells are available in five

undersizes. The nreasurements concernecl are

incltrdetl in the speci{ications.
Check that the crankshaft is straight to lr-ithin

0.02" t0.05 mnr) br- using a dial indicator' La,v

the cranksltaft in trr'o \--blocks. place. the indi-
cator in contact u'ith the center bearing journal,
and lhen turn the shaft. If necessart' straighten
the crankshaft in a press.

vorvo
2ó508

Fíg. 59. Rentoting the oil tleaner

Grinding the crankshaft
Before the crankshaft is ground, a check

should be carried out to eneure that it is
straight, this being checked as already described.
Grinding is carried out in a special machine
whereby the main bearing journals and the
connecting rod bearing journals are ground to
relatively indentical measurement§. Theee

measurements, which are included in the
specifications, must be carefully followed in
order to ensure the correct bearing clearance
together with the precision type hearing shells.

No shaving or scraping of the bearing shells

or caps is permitted. The fillets at the ends of
the journals should have radii of 0.080/-0.010"
(2.0-2.5 mm) on all the journals, see Fig. 57.

;iï'
tr-irt.6t). The oil cktaner readt lor littirtg

I. Gasket. (oiled ini Z. Oil cleaner
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Fíg. 58. Grinding the llyutheel
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The width rneasurerrlent (Al {or the guide
bearing depends orr the size of the journal and
this must be ground in ortler to obtain the
correct nleasurenlent.

voLvo
24651

Fig. 63. Lleasuring axial clearance

After grinding is conrpleted, the openings for
the oil crhannels should be care{ullv bevelled
and all bearing joumals shoulrl be lappetl u-ith
fine grinding compolrnd to the finest surface
te\ture. The shafts should rl.ren be l'ashed. All
the oil tlrillings should be cleanerl particularlv
thororrghlv in orrler to rellrove rrll grinr.ling
resitlue and grinding agent.

Main bearings and connecting
rod bearings.

In addition to standard sizes, bearing shells
are available in undersizes of 0.010', 0.020",
0.030', 0.04Y' and 0.050". The rear main bearing
shells are fitted with flanges and have a larger
width measurement relative to their size.

votvo
265t9

tr'ig. 61. Sealing rings ort pressurt' ltipe

L-25

Fig. 61.

l. Pump housing
2. Spring for relief valve

3. Gear

volvo' 
217 4t

Oil punt.p
d. Valve ball
5. Hole lor oil pipe

4
i

l
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Fig. 62. lJca*tring backlaslt
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Fig. 65. Distributor dritc ltosirion

-{ - appror. i}5'

If the crarrkshaf t Iras been grounrl lo lhe
correct rlirnension. the risht bearing clearance
is obtainerl u'l'ren llre corresponrling bearing
shel]s are fitterl. I'he hearing shells nrav not be
shar-etl anrl lhe cal)s nrav nerer be filetl in order
to obtain a closer fitting on lhe bearings.

The bolts slrorrlrl be tightened *'ith a torque
\4.rench, see the specifications Íor informa-
tion concerning the tightening torque.

Fitting the rear sealing flange.
l. Make sure that the seal is in good order and

that the flange is clean. The drain hole must
not be blocked bv faultv fitting of the oil
pan gasket. The seal ring shorrld not be
fittetl in the flange.

2. Fit the sealing flnnge btrt tlo not tighten

,. the bolts.

I'is. 66.

i^ffi
Cra.duations |or ígnition timin.g

3. Center the flange u,ith the tool S\rO 2539.
'Iurn the sleeve round u-hile tightening the
bolts and adjust the flange position if the
sleer.e janrs. Check that the flange is level
against the block on the untlerside.
After finul tiglrtening check that the -.leere
rotales easilv.

-i. F'it a neu' {elt ring and fit the u'asirer anri
lock ring. Press the lock ring into position
rrith the cenlering -"leeve. Chr:ck that the
lock ring has enguge,l in its gr()(!\ !'.

Pilot bearing for clutch shaft.
The pilot bearing lock ring and protective

washer are removed, the bearing is pulled out
by using SVO 4090 and checked after it has
been washed in white spirit. If the bearing is

worn it should be replaced. Before fitting, pack
the bearing in.with heat-resistant bearing €(rease.
Fit the bearing by using tool SVO 1426 and
then fit the protective washer and lock ring.

Crinding the Ílyrvheel
If the flvwheel wear surface is uneven or

burned, the surface can be ground er.en in a

slide grintling machine, I'ig. 58. The total rlepth
available for grinding is restrictetl to 0.03"
(0.75 mm).

Replacing the oil cleaner
The oil cleaner tFig. 59) i-.. togetlrer u'ith

the element antl relief va]ve. screrr.etl onlo a

nipple in the block as one unit.
The oil cleaner should be replacetl after even'

6,000 miles (10,000 kn-.) and the old clearrer
shoulrl be throl'n a*'ar-. In the case of a nerl. or
recontlitionetl engine the cleaner should also
be replacetl for the first tinre after 3.000 rriles
t 5.000 km ) .

l. Remove the old clearrer .r+-ith the hel;r of a

tool as shorr-n in Fig. .59.

:1. Smear oil nn the rubber gasket for tLe oil
cleaner {1, tr'ig. 60t and make sure that the
contact srrrface for the oil cleaner is Iree
fronr tlirt. A coatirrg of oil al-"o ensrrres lhat
the gtr.sket s]ides into better contact n-ith the
sealing surface. Screu- the. cleaner on br-
hand until it iust lorrches the b]ock.

i'1. Then screrr. the oil cleaner on a ftrrtlrer half
turn bv hand. f)o not use the tool when

L-26
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Fig. 67. -lttathing th,c distributor
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Fig. 6t). Ignition tinting sctting

tlheck that the backlash is 0.06"-0.01i[" {0.15

-0.35 rnnr ). see l-ig. 62. lleasure the axial
clearance. 0.0008"-0.00{" 1 0.02-0.10 rnnr.l , as

shon'n in Fig. 63. Use a neri- cover check that
the cover is not noticeablv *'orn. If the bushings
or shaft are worn, replace rvith nen, units. lrlote
that the rlrive shaft anrl gear are reyrlaced as

one unit,
'fhe nen- bushings shotrld be reanretl :rfter

being presserl in r-ith a reanrer Íitted r.ith a

pilot.
f he seal rings at the entl-" of the pressure

pipe are rnarle of sl)ecial rubber and are also
rrrarlt' to r erl' f ine tolerances. For this reason
onlr- original Yolvo sl)ares shoulrl be rrserl. The

l)ressrrre pipe nrust be clalnperl in ils correct

lrosition first in the oil punrp anrl then the oil
Putnlr anrl Jripe together again-st the hlock. The
l)rrrnl) connecting flarrge -.horrlrl be flat aglirrst
tht' block lrefore l>eing tighterrerl. Refort' heing
J'ittt rl. the rtrbber ring-. e11 tlre pi;re can be
snrearerl'rlith soap solulion -.ince this t'nables
the pipt' to cornt, irrlo ;rosition lrore easilr.. l'a1r
lightlr on the ;ripe u'ith a sol't cluh il' ner:essan-.

Oil channels
Oil rharrnels rrrrrst he c.leanerl I)articu]arlv

carefrrllr-bel'ore lht parts are lr.filtt'rl on the
engitre in orrler to avoirl rlanrage to the bearings,
bearinil journ:rls antl other conll)onents.

,l(a

(

i1

1. Screrr for retainer
2. Clarrrp screrv
lJ. Retairrer

voLvo
2{656

-Í. Lock screw
5. Contact breaker points
ó. Distributor rotor

fitting the cleaner. Start the engine and
check that there is no leakage.

Oil pump \yith relief valve
After the punrp has beerr disassernblerl ancl

cleaned. check that all tlte parts are in gootl
conrlition. Check the relief valve sprirrg
t!. t-ig. (lI ). see tlre specifications for the figures
t'oncernerl,

I 23t
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l'ig.68. 'l'ho igrtitit»t cables

Order of firing 1-3-{-2
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To clean the cvlinder block channels,

remove the seal plugs and after cleaning the

channels and blorring them drr-. fit nerv plugs.

Fitting the distributor drive
§'hen the engine is in its TDC position and

clear for ignition on nurnber otre cvlinder, the
drive for the oil pump and distributor should
be fitted. The small section at the groove is

turned to face upu'ards to the rear antl tlre
groove is arranged so that it is at an angle of
approx. 35o to the longitutlinal axi-. of the

engine, see A, Fig. 65.

Ifake sure that the shaft goes rlou'n into its
groove in the pump -slli1f1.

Fitting the distributor.
l. Check that the engine is in its correct posi.

tion for ignition on number one cylinder

votvo
2ó487

I-ig. 71. Emulsion bloc'k

l. Conrpetrsation jet l. -\ir jtt ior irllirrg
2. llairr jet ,r. Itlling jet
li. ,{ir jct for part

throttle

rTDC ) antl that tl.re rlistribtrtor drire is

correctlr' fitterl as rlescriberl in the yrrer iorts

section.
2. Fit the distributor but do not tighten it in

position.
3. Turn the tlistributor housing slou'lv to the

position r+-here the contact breakers open

for c--vlinder number one. Tighten the distri-
butor lightlr in this position. IÍake sure

that the distributor rotor points tou'ards the
contact in lhe distributor cap for number
one cvlintler spark plrtg, Fig. 67.

4. Fit the cap antl cables as shou-n in Fig. 68.

The «iistributor rotor rotates in a cottnter-
clock*.ise direction.

5. Start the engine and adjust the tinring care-

full,v as described belor'.
Rough adjustrnent rvhen fitting the distri-

butor on the engine is only provisional antl
should alu-avs be finallr- checked *-ith a strobo-
scope before the engine is rr.n.

Ignition timing setting
The ignition timing setting should be checked

while the engine is running with a the help
of a stroboscope after the distributor has been
removed or on other occasions when necessary.

l. Disconneet the vacuum regulator by dis.
connecting the vacuum line at the distributor.

2. Mark out the graduation 22o t 10 befrre
TDC on the crankshaft pulley with chalk
so that it is clearly visible.

i'L-

C
il 'r0 9 I
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,
3.

4.

5.

6.

I ig. 70.

I.ock spring
( -\Iarked T0l' t

['loat
flmulsion block
Air jet {or idling
Barrel
C)utlet valve

Float bou:l

i. Acceleration jet
8. Spring
9. Screu's

10. l'lunger
I l. Float bo*'I
12. Inlet valve
13. Stop screH-
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Fig. 72

l. \fasher
2. FIoat valve
3. Cover
-1. Spring

vor.vo

Econonise.r o^altte

5. Seat

6. Gaskct
?, L)iaphragnr or disc
8. Caske t

26188

3. Connect the lanrp u'ith the high tension
cable to the spark pltrg in number one

cvlinder ancl to the batterv u'ith the other
cables. See Fig. 69.

4. Start the engine and run it up to 1500 r.p.m.
Keep your honds clear ol the fan.

5. Aim the lanrp at the scale on the pulle,v.
Loosen and turn tlre distributor so that
ignition occurs u,hen the chalk nrark nren-
tionetl in point 2, is opposite the pointer.
Tighten the distributor and check that the
setting <loes not alter,

(r. Retnove the lanrp and fit the vacuurn line.

Carburetor
Cleaning the carburetor while it is fitted
on the engine

Before cleaning the carburetor, alr.r'avs make
strre that the ,*ludge trap on the fuel punrp has
been cleaned out.

§then cleaning the carbr.rretor it is often
sufficient merelv to nrove the float charnber,
take out the float, screlr. out the air jet for
itlling t4, Fig. 70) as well as the actual irlling
jet u-hich is locatetl under the air jet. Also
rellove the acceleration purnp plunger antl the
itlle fuel screlr-. this scren- being on the carbu-
retor housing. Remove the nee«lle vah.e ancl

109I 7

Fig. 73. l'enturi position

I. Venturi ï. Idle fuel screw

2. Choke flap 8. Idltr adjuster screrv

3. Erononriser r.alve 9. Rapid idling atljuster

'1. Stay s('res-

5. Enrulsion block beak 10. Idling canr

6. \[asher

check or clean it. Wash the parts concerned in
white spirit or alcohol. Blow through all chan'
nels and jets with compressed air, including the

hole for the idle fuel screw.

Check that the jets screwed out are clean
by holding them up against the light. Fit the
parts, start the engine and adjust idling speed.

Renroving
1. Blow the carburetor clean externallv.

Remove the upper part of the air cleaner.
Disconnect the fuel line and vacuum line.

2. Disconnect the throttle . and choke control-q

at llre carburetor.
3. Screw off the attaching nut and lift up the

carburetor. Cover the hole in the inlet
nranifold u-ith masking tape.

Disassernhling
f. Renrove the float box'l bv screwing out its

attaching scre\{.s.

2. Renrove the lock spring tl, Fig. 70) and
lift up the float t2). Note the nrarking
tT0I't on the lock si;rir:g.

3. Renrove the emtrlsion block screr{'s (9) and
take up the block.

vor.vo
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Fig.7-t. .-lir t'lcancr. rcltlacing insort

l. [-p;1er seetiolr l]. Insert 5. Loucr sertion
l. Oasket l. (,a.ckt.t

.tr. Screlt orrt all the jets frorn the emnlsion
block. Fig. 71.

.5. Remove the acceleration punlp plunger,
spring. inlet vah'e. outlet valve and accelera-
tion jet. ,§ee Fig. ï0.

6. Remoye the float valve and the economiser
valve, Fig. 72. Screu' out the idle Íuel jet.

7. Clean all parts in white spirit or alcohol.
Blor. out all channels and jets with compres-

sed air. À'et'er clean jets tcith uire or a drill,
this ruíns tht:m and they must then be replaced.

Assembly
Assembly is carried out in the reverse order

to that used when disassembling.
l. Check that all parts are in good condition

and clean. Fit new washers and gaskets.

2. Check that the economiser valve dise (7,

Fig.72), is in good contact with its seat (5).
The disc can be lapped in against the seat

with fine grinding compound if necessary.

3. Fit the lock spring for the float with the
"TOP'' marking facing upwarde. The spring
under the pump plunger is puehed down so

that it goes into the inlet valve in the bottom
of the barrel. Check that the washer for the
float has the correct thicknese according to
the specifications. It is not possible to adjust
the level.

4. Vhen the float bowl is fitted it should be

')

vot vo
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Fig. 75. Oil bath air clcaner, r'leaning
l. lpper section 2. (,ontainer lJ. Louor sccti,rrr

pressetl inwarrls anrl upu'ards u'hen light-
ening the scre$'s.

The emulsion block beak t5, [-ig. 73) shorrld
be in contact rgith the stav across tlle lenturi.
If this is not the case, loosen the r enturi
screu- and adjust its position.

Acceleration pump stroke
The pump plunger can be set for a short or

a long stroke bv means of the n'asher 16. Fig. 73).
To alter the setting. Iift the washer and give it
half a turn. The norrnal setting is a short strokeo
the highest cam on the washer being turned
against the spring on the ]ever.

Fitting
Clean the surface on the inlet manifold and

on the carburetor. Check that the surfaces in
question are not distorted or damaged. Fit a

new gasket and fït the parts in the reverse way
to that used when removing.

Adjusting rapid idling
Pull out the choke control the whole way

and check that the forward cam on the choke
lever stops against the check.

Screw out the rapid idling screw (9, Fig. 73)
so that it is flat against its bracket on the under-
side. Then screw down the screw three and one
half turns. Push in the choke control.

I
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Fig.76. 1'csting the therntostat

Adjusting idling.
This adjtrstment is carried out with a warm

engine.
l. Adjust the idling speed to 500-700 r.p.&.,

bv using the screu-on the throttle flap lever

1tl, Fig. ï3 t.
2. -tdjust the fuel."air nrixture w-ith the idle

fuel screl' t.ï r. First screrv the screr.r' inlvards
{leaner rnirture t until the engine begins
to nrn roughlr- antl then slowlv orrttvanls
rrntil tlre engine runs evenly.

ii. -'\rljust engine speerl if necessarv Jll' nreans

ol the scre\{ orr the throttle flap lever.

Adjusting the accelerator
pedal.

'I'hcre slrorrlrl he u clearance of 0.0.10" I1 mnri
lrctu'een tht' lerer orr lhe throttle llap arrd the
Iull throttle stop rrhen the accelerator petlal is

I'trllv tlepresscrl.

-r\.d jtrstrnent is carrietl out br- altering the
length of the vertical push rotl.

\\'hen the accelerator pedal is fullv depressetl,
the force exerted llr- the foot of the drir.er u-ill
thtr-. be taken rrp aguinst tlre foot plate rvitirout
e-tt,rting unnece,§sarv loarling on the throttle
control svstenl.

PV
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Air cleaner with paper insert
The insert must be replaced after every 12,000

miles (20,000 km) if the car is driven in districts
with moderate air contamination. When driving
in extremely dusty districtso it may be necessary
to carry out replacement at shorter intervals.

No cleaning of any type may be carried out

vor.vo
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Fig. 78. Remor'íng the sltalt and. impcller
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Fig. 79. Fitting the seal rí.ng

between changes. It is absoltrte]r- forbidtlen to
nroisten or oil in the insert.

"4 sign ol a bloeked air clean<'r is irtcreascd

lut:l consumptíon.

Replacing the insert
1. Loosen the rrpper hose clanrp and rentove

the lting nut.
2. Lift off the upper section and remove the

old insert.
3. Wipe carefullv clean from dust and dirt inside

the lor-er part of the cleaner b"v using a

moist cloth. Also clean off the upper part of
the air cleaner. Check that the gaskets
(2 antl 4) are in gootl condition or replace
them.

voLvo
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Fig. 80. Fitting thc impeller

A -0-0.016" (0-0..tr mur)

VOTVO

2ó5t8

Fig. Bl . Fittíng tht: pullor

I]-4.13{" -1- 0.008" 1l0; -f 0.! rrrnr)

4. Take up the neH' insert, shape it and fit it.
Then fit the upper section.

Air cleaner $'ith oil bath
This air cleaner shoulcl be disussembled and

cleaned nornrallv trfter everv 6.000 rniles
i10.000 knr). §'hen driving in particularlv tlust,v
rlistricts, cleaning nrar- be necessar-v nrore often
however, If frrel consuruption increa-ces this can

rlepenrl upon a blocked air cleaner.

Cleaning and changing the oil
in tlre air cleaner
1. Loosen the upper hose clanrp antl the rting

nuts. Lift off the upper section.

2. Lift up the inner container t2 ) arrd empt\'
out the old oil. §lash the container in u'hite
spirit. Also wash the insert antl clean olher
parts.

3. Lav the container in the ]ou'er section. Fill
the container lvith oil up to lhe leve] nrark.
Note. Onlv adtl oil lo the separale container,
not to the actttal loruer section. tise the sa;re
sort o[ oil as in the engine.

.1. tr'it the upper section on tJre c]eaner.

l{t
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Fig. 82. Ordtr ot' tig,htening lor ctlind,zr

hcad bolts

Replacing the fuel pump
diaphragm and/or valves

Be{ore renror.ing t}re ptrnrp. Íirst make sure

that its pressure and capacitv have been meas-

ured. If the values i see the specifications) are

faultl'" the pump must be dissassembled for
repair. this most often consisting in a replace'

rnent o{ the diaphragm or valves.

1. I)isassemble the pun'rp.

2. Rernor.e the oltl diaphragm b,v pressing it
dorr-n and giving it a quarter of a turn.

3. i'it the diaphragm by- pressing do*'n the rod
and turning it a quarter of a turn.

4. Check or replace the valves. Assemble and
test the prrnrp before refitting it on the
engine,
\Iake sure to see that the lever comes in
its correct position above the cam.

Cooling system
Aln'avs llse as clean r-ater as possible. with

the arlrlition of corrosion protective agent in
the rarliator.

Note. The rvater punlp is nrarle of light-alloy.

Anti-freeze.
f)uring the ruinter, ethvlene glvcol should be

arlded to the cooling water together u'ith anti-
rlrst agent in ortler to avoitl damage bv freezing.
See the specifications for the amounts concernetl.

Thermosta t
The therrnostal can be le-.ted after being

renroverlo in a vessel ltith llater u'hich is heated
rrp. See l-ig. 7{i.

The thernrostat shoulrl open and close at the
tenlperatures shorvn in the specifications.

PV
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Fig.83. llarkings on ntoin bearings and
connectin g rod bearings

l. l'Iain bearing nurnber I
2. Connecting rod bearing uurnlrt'r I
3. \Iain liearing nuntLer 2

Reject a faultv thermostat. Lise a new gasket

when refitting.

Water pump
Disassembly and control
J. Pull orrt the lock spring.
2. Fit puller SYO 2462 on the hub with the

bolts for the pulle"r- and pull off the hub.
See Fig. 77.

3. Place the pump in a press. Fit tool SYO

2463 on the bearing outer race and press out
the shaft, bearing and inrpeller. Fig. 7tt.

4. fnspect the impeller and the bearing. If the
bearing is n'orn and feels loose or if it
chafes. reject the shaft anrl bearing. (The
shaft and bearing t-'annot be rlisassernbledt.
If the bearing can still be used, it -qhoulrl
not be u'armerl up or lvashed in fluid sirrce

the lubricant in it u'ill then he nrinetl.
lf the inrpeller is renroverl it should be

rePlaced by a nern' unit since there is almost
llwavs darnage and excessive clearance. Tlre
seal ring should alu'avs be replaced b1' a

new unit.
5. §'hen disa-"serubling the shaft and iurpeller,

these units are separated bv pre-.sing the
seai ring rlown anri slirling the u'asher

SYO 2129 in rtnder the impeller. Then
nress orlt tlrc sh:rft rr-ith tool SVO 2266.

5
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fis. Bt. Raar soaling llangt,

l. F langr
L I)rain holt

Assembl,v
(lheck carefull\ before assernbll that the parts

ilre in goorl c«rntlition. The inrpeller sealing
strrface nrrrst be eren anrl free from scratches.
The bearing ,.horrltl nrn easill without chafing
anrl -.horrlrl not be loose. Replace rlarrragerl

parts u'ith ne$- parts. The seal ring shotrlrl
ah'avs be reJrlacetl rtith a neu- unit.
l. Press do*'n the shaft and the bearing in the

housing bv u-"ing tool S\tO 2.163 in a sirnilar
lr'av to that shonn in Fig.7Í} so far tltat the
lock u'ire can be inserterl inlo its groove.
Fit the lock u'ire.

l. Fit the seal ring rrith tool S\ O 2.11]0 as

slro*.n in F ig. ?9. Snrear lhe sealing srrrface
agairrst the inrpeller rrith rnolr'bdenurn
tlisulphide u'hich has been stirrerl rrp in
nrellrr Irtcrl .pirit.

,J. l'ress rlou n the irrrpeller *'ith lool S\'0
226ó so Iar tlrat thc irrrpelltr is leltl u.ith
or up to 0.016" (0.:l rnnr t belol' the ptrnrp
horrsing snrface. The lor-er entl of the slraft
shoultl re-qt again-§t a counterholtl. See Fig. 80.

.1. 'Irrrn the prrrrrll. Applf a corrnterholrl rrr-rrler

the end of the shaft in the inrpeller hole
anrl press on ll're hub u'ith tool S\ 0 2lír(r.
As counterholrl use" for eranrple, prrller
S\-() :,1.6: nith lhe center bolt screu'ed in
so lhat il. su|ports against the shaft. l)ress
carefrrllv so far thlt the rlirnension B as

sholn in F'ig. 81 is -tr.13.1 i 0.008" i105
t 0.2 nrm).

Fig. 85. Ovlindar ht,ad

1. Oil hole

?. Rublrcr r ashcr

5. Check that the purlrp carr her trrrncrl bv
hancl rlithout excessivelr- Iarge resistance

antl that there is no chafing.

Assembling the engine
§'hen assenrbling the engine follon- tlre

instrtrctions for the parts in question. Ihe order
of w-ork is the rer-erse to that trserl rghen rlisas-

senrbling. Check the nrarking of the bearings
as sho$'n in Fig. 83. The rnain bearings are

rnarked I-5. the connecting rod bearings l-4
counting fronr the front.

Check that all parts are clean and ltrbricate
friction surfaces u.ith oil before assenrbling.
Alr.r'avs nse nelr gaskets. x':rshers, cotter pins
anrl lock rrrslrers. I)o not use shellac as sealing
agent since it (lries graduallv anrl flakes off
wherebt' the oil charrnels can be blocked. \o
arlhesive shorrlrl be userl on gaskets.

Sealing at the errtls tif the pressure pipe on
tlre oil purrrp anrl the pipes on the lrater purtp
is in the form of rubber rings. These rings. rvhich
seal rarliallv are nratle of special nrhber u'ith
rerr closc lolerances.

Onlv original \-o]vo l)arls are to he rrserl.

A-*semhll' is facilitated il the rings are srnearerl
u-ith soap solution. The rings shoultl be pushed
onto the pipe and then pushed into their correct
position before thc bolts are tightened. The oil
prrnrp flange shoulrl be in goorl contact u-ith
the block before tiglrtenilg is carrie«l out.

The tinring gear casing and the rear sealin4
flange nrust be carefullr. centerer.l u'hen fitted.
See trrttler the headings "Replacing lhe tinring

{'-
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Fig. 86. R<'ar end of engine

1. Cuide pin
2. Seal washer

3. Sealing flange
1. Lock ring

5. Pilot bearing
6. Crankshaft
ï. Plug
8. Guitle pin

gear casing" and "Fitting the rear sealing
flangqeo'.

The connecting rotl bolts and nuts should be

replaced bv ne\{' units }vhen reconditioning,
The cvlinder head shoultl be fitted with the

help of guide pins S\:O 2.135. The bolts must
be tightened in a certain order as shown in
Fig. 82. in order to avoitl unnecessarv stresses.

Check that the oil hole t 1. Fig. 85 ) for lubrica-
tion of the rocker arms is open.

The pilot bearing {5, Fig. 86) should be lubri-
caterl before being fitted n.ith heat-resistant
bearing grease. The bearing and protective
washer are held in position br- a lock ring i4).

The most inrportant bolts antl nuts should
be tightened rrith a torque rvrench. see the
specifications for the tightening torque eon-
cerned.

Fan belt tension
The fan belt shorrld be tensionerl so that the

prrller starts to slip n'hen a force of 14 l/2-
l8 1 : lb. r(r..-< -8.5 kg r is applierl at a lroinr
about ó" t150 nrrn) fronr the cerlter oÍ tire hub,

Rotate in the direction of rotation oI the
etrgine anrl use a spring balance as shou'n in
Fig. 87.

Fig. 87. Fan bclt tension

L- 6" Í150 rrrnri Force l{f! l81i lb. {6.5-8.5 kg)

Fitting the engine in the car.
§ihen fitting the engine. use lifting tool

s\-o 242s.
'fhe order of u'ork n'il] be the reverse of that

used when disassenrbling, see under the heading
"Disassemb]ing the engine".

After all the parts have been fitted, top up
n'ith water and oil.
Check that all controls are properlv connec-

ted up.

Running in.
An engine which has been reconditioned

conrpletelv or partlr- nrust alu'avs be rlriven
carefullv dtrring the first periotl of time, this
bering know as the running-in periotl. The
engine should not be mn at excessivelv high
speetls but care shnuld also be taken to avoid
excessivelr- lou' speetls r+'hen it is trnrler loading.
The engine oil shotrld be clranged at closer inter-
vals than usual. See the appropriate -sections
in the instruction book.

1{ an engine test bench is available. it is an

arlvantage to rlln the engine in this bench if a

nrore exlensive reconrlitioning has been carrierl
out.

(r
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FAULT TRACING
FAULT

CAI]SE REN{EDY

The engine stalls or idles very unevenly
Faulty spark plugs or suppressors. Check and replace spark plugs and sttppressors

if necessar\-.

Check tightening. Replace faultv gaskets.

lncrease idling speed.
(llean carburetor. Jrarticularlr- idling svsteln.

(or er-en coughs) during acceleratioll
Clean insulLrtors.
Check or replace spark plugs.

Rernove and clean or replace.

Check" clean or replace cables. See also l)art 10.

Rernor-e {loat bortl antl neerlle I alve. cleatt these

I)arts.
Check carburetor settings.

Check fuel ptrnrp l,resstlre atttl calracitr'.

Low engine output
Air clcaner blocked. Fit neu' paper itr..ert. Clean oil bath t).1,e lir

cleaner if fitted.
Check fuel grade, use correct fuel.
Adjust ignition tinring setting bv usilrg strobo-
scope.

See "Ignition setting".
Check and adjust carburetor settings.

Check antl atljust valve clearance.

lfeasure conrpression pressure. In rhe case of
excessivelv ]orv values. renlove c-vlinder head

for closer inr.estigation.
Renror-e cv]inder hearl for investigation.
See Part 7.Chafing n'heel bearin gs or f arrltih. ad justeil hrakes.

Knocking from valve mechanism

Air leaks at carhuretor connection.
[rlling speetl too los.
Dirt in carhuretor.

Engine runs jerkilv
Dirt on spark plug in-qulators.
Faultv spark plugs.
Dirtr-. faultt- ()r ruet distribrrtor cap.

F arrltr or rr'el cables.
Dirt in carburetor.

Fuel/air nrixture loo lean.

Farlltr- fuel punrp supplving too little fuel

Pour qualitv fuel, too lou' octane rating
Farrltv igrrition tinrilrg setling.

F-aultv settings on carbrtretor.
l-aulty valve clearances.
Lou' compression on one cv]inder.
Piston chafing.

\-alve c,learances too large.
§:orn or rlarrraged parts in valr-e mec]rartisln

(Engine nrrlst run longer time than usual after
starting before pressure is registered),
Oil cleaner blocked.
Lolv oil pressure at lon-est itlling speed after
hartl drir.ing.
Faultv oil pressure Lrauge contact. fatrltv pres-cure

gange or gauge line.

1-36

Ad just valr.e clearatrces,

Recondition or replace parts where necessary.

Ileplace oil cleaner.
No rneasrtres neces-sar\-. The pressure is nornrallv
qrritc lorv under these conditions.
]feasure l)ressure br- using anntlter instmnrent.
Replace fatrltr. parts.

{"'

í
Hear-y regular thumping noise, louder when engine os -qubjected to loacling

§'.orr nrain bearings and connecting rocl I Localize -"ound by short-circiriting spark plugs,
bearings, or $'orn Jristons and piston pins. I one at a time.

I Then rlisnssenrble there requiretl for investiga-

I tiorr t,I beurirrgs urll 1ri-lotts.

Lon- oil pressure
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I{arrl rlrivirrg.

Leakage at joints.

Oil lerel too high.

§torn valve guide-..

§-orn piston rings.

Hard driving on highrrit\',s or intensive stop'and-
go to$-n driving.
Blocked air cleaner.

Carburetor flootling.

Faultv carburetor settings. fueliair rnixture too
rich.
Faultl- spark plug suppressors, fault-v cotrtact
breaker points.
Incorrect du'ell angle antl igrrition timing setting.

Not enough cooling rrater.
Fan belt insufficientlv tensionerl.
Faultr gauge.

I'trel r-ith too lorr octirne rating (knocking)
Faultl' themrostat.
Faultr- ignitiou tinring setting.

Faultr carburetor setting ifrrel-air rnixture
excessivelv lean).
Cooling svslerrl blocketl.
Cooling jackets blocked or distribution pipe in
cr.lintler hearl blocked. fJistribution pipe pos-

sibll- not Jxrshed in far enough.

Leaks at hose connections.
l'aultv rarliator filler cap.
Fault.-v cvlinrler head gasket (oil in cooling
water).

\{

FaultJ- springs in relief valve or punrp r!-orn I Disasserrrble oil pump. Check spring and punrp'

One or more bearings ryorn. i Investigate a,d replace bearing shells.

High degree of general *-ear. I Replace or recontlition engine.

Large nil consttrnption

PV

No rneastrres necessarr. Oil consrtlrtption can

increase slightlv u'hen the engine is -subjecterl
to rerY harrl rlriving.
Tighten bolts arrrl screrrs, rephce faultv or poor
qualitv gaskets all rountl.
Do not top r.tp l'ith oil until ler.el is don'n to
lor-er nrark on dipstick.
Ileconditiorr r-alve svsten).

Change piston ritrgs.

Large fuel consumption

Engine runs abnormally warm

Loss of cooling water

No measure necessarv. \orlual in both these

cases.

Replace air cleaner paper insert. Clean oil bath
air cleaner u'here fitted.
Check and replace float t-alve if necessarv.

Also check punrp pressure.

Adjust settings.

Replace spark plug sul)pressors. Atljust distri'
butor.
Adjust dwell angle and ignition timing setting.
A stroboscope nlust be used to adjust the
ignition setting.

Fill up rrith cooling lr'ater.
Adjust fan belt tension.

Check and replace gauge if necessarv.

F'ill up uith fuel of correct octane rating.
Replace thernrostat.
Check and adjust ignition tinring setting bv

trsing strobo-§cope.

Arlju-.t carburetor settings.

Clean coolinÉ( svstem.

]Ieasure cooling $'ater lenrperatrtre simultane-
ouslv at outlet orr right of thermostat antl at
otrtlet for temperature gartge at rear of cvlinder
head. If the lenrperature obtained at the temlle-
rature gauge outlet at the rear is higher" the
cr-iintler head shouiti be retnoverl antl investiga-
tiorr carried out.

Check hose-. and clanrps, replace if necessarv,

Replace radiirtor filler cap.

Replace cr-lintler head gasket.
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TOOLS
'rhe follov'ing special ,"r,. 

ï;flïïflJ]ïircarr,vins 
out repair and service

sv0
2{63

ffi
uJl

vorvo
26499

Ag
svo

2408

.,Q-

rsf
svo
2445

5V0
1459

SlrO
1 856

svo
r867

sv0
2176

voLvo
21612

ó
sv0
2 107

svo 2t"25

Fig. 88. Tools lor cng,ine and u,ater l)utn.l)

svo
4 090

Tool {or fittirrg pilot bearing
Tonl for rcnroving valve guides

Tool for rt,nroving and fitting piston pins
Tools for renroving alrd fitting lrtrshirrg irr
rocker arrrr anrl corrnecting rod
Ring for fitting pistorrs. (Stantlard sizcl
I'uller {or eanrshaft gear

Tool for {itting valve guides
(,uide pins for iitting c1-lintler head t2)
Oentering slecve for tirrring gt,ar casing and
fitting Íelt ring loek ring
Oentering sleeve for rear sealirrg flangt antl
fitting felt ring lock ring.
I'uller for crankshaft hulr
l'uller {or cranhshaft gear

I)ress tool {or fitting t'rarrk-.hafl gear
I)ress tool for fitting rarrrshaft gear
Orip tool for rerrroving anrl {itting valvt.
I i fters
Ilullt'r for pilot bearing
I'ress tool íor rt.rnoving *'at(,r punlp irrrpeller
Tool {or ronrovirrg and fitting hrrlr and
inrpt'llor in latcr purrrp
Tool {or fittirrg st.al in u.ater prrrrrp
I)trller {or xater prrnrp }rulr
Torrl Í,rr fittirrg arrrl rr'rrrovirrg Balcr punrp
Irearing.

s\10 1126

svo 1.r.59

svo 1866

,cvo I86i

svo 2439

svo
sv0
sv()
s\.'o
sv()

SYO
svt)
sv0
SVO

sv()

2ti6
22110

2289

2{3.i

2 138

é
f,..

2.1,10

2405

2 10;

2108

2{24

svo ,1090

s\io 2.129

s\'() :26r)

sl'o 1130

svo :162

svo 2 ró3
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Fig.89. Tool lor remoaing engine
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SVO
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SPECIFICATIOl\S

Ceneral
T)-p. tlesignation
Output. b.h.p. at r.p.nr ISAEl

Diameter, measttred at right angles to piston pin 12.5 nrm
{0.-19"i fronr lo*-er edge of piston:
Stantlartl Class C

(DrN)
l ax. torque, kgnr (Ib.ft) at r.p.m. (SAE)

(DrN)
(lonrpression l)ressllre ($-arnr engine) ll-hen turned over rr-ith

starter nlotor, 200 r.p.m.. kgicm2
lb./sq. in . .. . .

(iompression ratio
liumber of cvlinders . . .

Bore
Stroke
Displacement

Cylinder block
Material
Bore, standard

0.020" oversize . ..
o.o3o' ,! ...
0.040" ,,
0.050" ,,

Pistons
Material
Veight
Permissible rveight difference hetween pistons in same engine
Height, total
Height from piston pin centre to piston top
Piston clearance

ts18A
7,5/.1500

6Bl{500
1,1.0 r iOiJ l2U00
I 3.5 r.98 i i2600

l2-14
170-200
8.5:1
d
8{.1{ rnnr (3.312")
80 mm (3.15")
l.7B liters

Special-allov cast-iron
84.l-l mnr t3.313")
84.6,i mnr 13.333" )

8-1.90 nrnr ri,3.342" I

85.16 mm (3.353")
85.41 nrnr 1.3.362" t

Light-allov
.125i5 g (15i0.IB oz)
l0 g (0.35 oz.)
83.5 mm (3.29")
46 mm t,1.81")
0.02-0.04 mm t 0.0008-0.0016")

8{.095 nun {3.3108")
8.1.105 mm 13.3112"t
B{.tl5 mm (3.3I16".)
8.1.61.5 1 0.01 nrm { 3.ji3l3 i0.()00.1" )

8-1.865 l:0.01 nrm { il.3-11 I 10.0004")
85.i25i0.01 nrm l 3..3514i0.000.1")
85.3?,510.01 nrnr (1J.1i61210.0004')

0.025-0.50 mm (.0.010"-0.020")
0.020" 0.040"
o.0i{" 0.050"

d

!
1.9[J rnnr t0.078" I

0.054-0.ii92 mrn (0.0011-0.003(r")
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(

Cla-"sD.....
Class E

0.020" oversize
0.030" i!
0.040" ,.
0.050" ,,

Piston rings
Piston ring gall measured in ring opening
I)iston ring oversizes . . .

Compression rings
][arked "TOI"'. Upper ring on each piston c]rrorned.
\unrber of rings on each piston
Height
Piston ring clearance in groove , .. .

í

.i*..'-'r.
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Oil control rings
Number on each piston . . . ..
Height
Piston ring clearance in groove

Piston pins
Floating fit. Circlips at both ends in piston.
Fit:

In connecting rod
In piston

Dianreter, standartl
0.05 mm {0.002") or.ersize
0.10 mnr (0.004't 7)

0.20 nrm (0.008".) 
1,

Cylinder head
Height. measured from cvlinder head contact surface to bolt
level

head to upper end of

Crankshaft
Crankshaft axial clearance
Main bearings, radial clearance
Connecting rod bearings, radial clearance

Main bearings
Main bearing journals

Diameter, standard
undersize 0.010'

0.020"
0.030"
0.040"
0.050'

Vidth on crankshaft for flange bearing shell
Standard
Oversize untlersize shell 0.010")

I
4.76 mm (0.18i":3116")
0.0i1,Í--0.072 mm (0.0017-0.0028')

Close running fit
Slicle fit
22 mm 10.866".1
22.05 mm t0.B6B"l
22.IC| mm t0.B?0"t
22.20 mm t0.874")

{JB nrm \.3.46" 1

35 nrm (I.38"1

t

0.017-0.108 mm
0.026-0.077 mm
0.039-0.081 mm

(0.0007-0.0042")
(0.00r0-0.0030")
(0.015-0.032',)

63.M1-63.454 mm (2.4977 
-2.4982" )

63. rB7-63.200 mm (2.487 7 
-2.4882" 

)
62.933-62.946 mm (2.47 7 7 

-2.47 
82" )

62.679-62.692 mm (2.467 7 

-2.4682" )
62.425-62.438 mm (2.4577 

-2.4582" )
62.17 1-62.184 mm (2.447 7 

-2.4482" )

38.930--38.970 mm (1.5327 
-I.53 

42" )
39.031-39.07 2 rnrn ( I.5367-1.5383')
39.133-39.173 mm (1.5407 

-7.5422" 
)

39.235-39.275 mm (1.5447 
-1.5463" )

39.336-39.376 mm ( 1.5487-1.5502")
39.438-39.478 mm (7.5527 

-7.5543" )

J--tI
2
2
2
2

),

)t

),

),

,,

(

(

(

(

(

0.02u'1
0.030")
0.040" l
0.05a" )

Main bearing shells

Thickness, standard
undersize 0.01fl

0.020"
0.030'
0.040"
0.050'

1.985-1.991
2.112-2.n8
2.239-2.245
2366-2.372
2.493-2.499
2.62U-2.626

(0.0781-0.0784',)
( 0.083 t-0.0834')
(0.0881-0.0884',)
(0.0931-0.0934')
(0.0981-0.0984',)
(0.1031-0.1034")

l-40
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Connecting rod bearings
Connecting rod bearing journals

Bearing seat width
Diametero standard

undersize 0.010" . .

0.020" . .

0.030,, . .

0.040" . .

0.050, . .

Connecting rod bearing shells
Thickness, etandard

under-"ize 0.010'
0.020"
0.030'
0.040"
0.050,,

Connecting rods.
Axial clearance at crankshaft
Length, center-center ...
N{axinrunr perrnissible dif{erence in rveight betu'een connecting
rods in same ensine

Flywheel
Permissible runout nrax.

Ring gear (bevel facing forward)

Flyw.heel housing
Permissible axial throw_. max. . .. ..

NIax. radial throu' for rear guide

Camshaft
l{un-. ber of bearings
Front bearing journal, diameter
Center bearing journal, diam. . . .

Rear bearing journal_. tliam. . . . . .

Radial clearance
Axial clearance . .

Valve clearance for check oI canrshaft setting (cold engine)
Inlet valve should then open at . .. .

Camshaft bearings
F ront bearing, diameter . . .
Center bearingo diameter . . .

Rear bearing, diameter ....

Timing gears
Crankshaft gear, number of teeth
Camsha{t gear, (fibre), number of teeth
Backlash

PV

3 I.950-32.050 mm (1.257 9-1.2618" )
54.089-54.102 mm (2.129 5-2.1300" )
53.835-53.848 mm (2.LL95-2.1200" )
53.581-53.594 mm ( 2.1095-1.1100')
53.327-53.340 mm ( 2.0995-2.1000')
53.073-53.086 mm ( 2.0895-2.0900")
52.819-52.832 mm (2.0795-2.0800")

1.833-1.84i
1.960-1.968
2.087-2.095
o or I .) .)99
L.Ll.r-.-,4

2.341-:.349
2.468-2.476

(0.0722-4.0725")
(0.0772-0.0755")
(0.0822-0.0825',)
(0.0872-0.0875'/)
(0.0922-0.0925")
(0.0972*4.0975")

mm
mm
mm
mm
mm
mmrr3

m

((*

0.15-0.35 mrn (0.006-0.0I'4")
145i0.1' mm 15.710t0.004')

6 g t0.21 oz.)

0.05 mmi 150 mm diam.
(0.002" 16" diam.)
142 teeth

0.05 mnril00 mm cliam.
|0.002" |1" dianr.)
0.15 nrm (0.006")

J
46.9i S-41 .t)00 rnm t l.8-19{-1.Í1504" )

-1.2. 9 7.5---,1 :1. 000 nl nr t l. 69 L9 -l . o9 29 " t

:16.975-37.000 mnr I 1.45.5?-I.{'567" )

0.020-0.075 mm ( 0.000U-0.0030")
0.020-0.060 nun ( 0.000{l-0.0024" )

f .I rnm (0.043")
l0o after T.D.C.

47.020-47.050 mm ( I.8512-1.8524')
43.02 5---43.050 mm (1.6939-1.69 49" )
37.020-37.045 mm ( I.4575-1.4585')

2l
{,2
0.0,t-0.08 nrnr i0.0016-0.0032" )

0.02-0.06 mnr {0.0008 0.0023")

{a

Axial clearance, camshaft . . . .
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PV

Yalves
Inlet
I)isc rlianreter ......
Sterrr rlianreter ...............
\-alr e seat angle .

(,vlinrler hearl seat arrgle ......
Seat u'irith in cvlindt'r heatl . . . .

(llearance" u'arrn anrl cold engirre

Erlraust
I)isc rlianreter ....
Sterrr rlianreler .......... :.. :...
\-alre seat angle .

(lrlirrrler helrl sctt angle .

5('at u'i(lth in crlirrrlr:r ht'arl . .. .

(.leararrce. r.-u.nr 
"rrrl colrl errsine

Valve guides
Length
Irrner tlianreler ...
Height ahove rrpper srrrface of ]read
(llearance. r.alr-e .tt'rn-guide. inlet 'r alves

exhaust valve

\,'alr-e springs
Length" urrloatled. al)l)rox.

loaded u'ith 15.5 * 2 kg t56:t 4li2 lb.)
loaded uith 66 l: l-i.S kg (1.15 I B lb.)

Lubricating system
Oil capacitv" inclutling oil cleaner

c,xclurling oil cleaner
()il pressrrre at 1.000 r.l).nr. (rrilh uann errgine antl netr- oil
clerner'
Lubricarrl

viscositr.. belorr ()' (l rll0' F) ...
betu een 0c (l 1 ll0' I t antl + 3()" (l I 90o -t' t

ab,rve -.1()o 
(l r90" Fi

Lubricating oil cleaner
Tr'1re
\[akt

Lubricating oil pump
0il prrnrp. tlpe

rnrrnber of lceth on each gear
arial cleararr('e .

rar]ial clearance
backla-.h

d0 nrm {1.58"t
{J.6t}.;-8.700 nrnr t0.3lI9- 0.iJ.115" t

.li.5"

.tr50

1.,5 nrnr tti.060"i
0..10 -0.:[5 nrnr t0.01ír---0.0][J" t

iJ5 urm r l.iJU" r

8.645-U.66i) rruu i0.lil(l:J ().1-1]09"t

d.{.50
.15 c

1.5 rnru tt1.060" r

0.4.0 -0.1; nrnr r0.(llíi ().()lll"t

íill nrnr r l.-trll" i

?,.i2; {J.7.1() nrrn r 0.3{:1.'r ().1J4-11" I

2l nrnr r 0.83" r

0.0:5 f).05.5 nrnr r ().{)tll0 0.()0::" )

0.065-{).0q.; nurr I 0.0(lf(r--0.(X)37")

-1.,i rrrlr t l.il" t

39 nrm tl.51" t

i10.5 mnr i 1.30" t

11.75 Iiters t3 1i2 lnrp. t1ts.:4 Lis tlt-.. )

3.25 liters t 3 1i -l Inrp. t1ts. - 3 tr 2 US qts. )

:1..í-6.0 kg,/cnr! r5()-85 lb.isq.in i

Iingine oil, For Serrice llS

f,

fP!

SAE ](i §
sAu 20
SAE 30

or \[ultigrarle oil
sAE 10 \\--30

T

,8

F'rrll['lou-
§-ix or \Iann

(iear punrp
l0
0.(): 0.10 rrrnr I0.0(X){i-(}.()0:l(}"r
0.0Íl-0.1.{ runr I 0.()0lll-0.0055" i

0.1,5-0.it,5 nrnr t 0.0060-0.0140" r
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Relief valve spring (in oil pump)
Length. unloatletl ....

loatlerl lr'ith .1.0 + 0.3 kg {9 Í liz lb.)
9..5 t 0.3 kg t21 i 3i-1 lb.)

Éuel system
F'uel punrp

Frrel prrrrrp. tvpe , .

F'uel pressrrre, rneastrrerl iit sarne heiglrt as llunrl) . .

Carburetor
'Ivpe
'I'r'pe antl rlesignation .....
\ entrrri
llain jet
()ornpensation jet . .

ldling j"t ...
Irlling o;. j"t ..:........
-{ir jet for acceleration . .

Acceleration jet .

Acceleration l)unllI stroke
Float vali-e
§-asher for float valre. thickness
lrlling speerl t l'arnr enginel . . .

Ignition system
\-oltage
Orrler of liring
Ignition tinring setting. 9l o<'tane tResearch ,1{etlrod) at 1;0(}
r.p.tn. etrgirre speerl (r'acuruu rt,gulator rlist'onneclerl) ........
Spark plrrgs
Slrark pitru ga[) . .

ti:Ihtenirrg toríIrre

31 rnm \1.22"1
27.,5 nrnr {l.0tJ")
2f.5 nrnr (0.08"1

-{(i «liaphragnr punrp U(}
nrin. 0.11 kgicnrJ t 1.5 lb.i'sr1.in I

nrar. 0.1{l kgrcnrl I 2.5 lb.,st1.in )

I)orl'n-<lratrght
Zenith 36 \,\
30
ltï
115
ï0
ï0
1.10
:1.0

Short
t. ï;
I nrnr
500 ï0() r.p.nr.

L]

1r \'
1-3-{-l

21-::l' before T.D.(1.
Bosch \\- 175 T] or corresporrtlittg
0.ï 0.8 nrrrr i 0.01Ít -0.031" I

3.ll .tr.5 kgnr { :{:i -:l: lh.ft. i

I

t

f)istribtrtor
'l-r 

1',,
l)r'.i:rt,rliorr
( lottl;tll irr,.lr'k,,r gir[' . . .

I)r'itssll re
l)rrr.ll arrql,,
l)irtltir,rr ol rolrrli,rrr ..

Cooling systenr
'I'r pe
R,,ili"t.r. clp rrlre op.r. o, .

()apacitr-

I'an belt. rlesigrration
teusion: thc prrlle-. -"houlrl -start slipping u'hen tlre

. force applietl

Ilosclr
\JLi 1IlL 33
0.1. {).5 rrurr r0.01(r ().01ÍJ"r

0.1. 0.í rrr nr r 0.01ír 0.() l B" )

(r0'
(,otrnte r-«' Ir-rt'ku ise

l'rt'ss r r re
0.:3 0..30 kgrcnr:: r,i -l lb.,sr1.in. r

,\ppror. ii.5 liters t2 lnr1r. salls. :
:l 1i-tr L,S gall-.. t

HC itSx:J.i"

6.5 {3.5 kg il{ -lg lb. I 'lerer of
I50 nrnr I6"t
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Anti freeze
Àmorrnt of glvcol reqrrired for frost protection dorvn to

--10o (l r 15o F) . .. . .

-:0' 
(l t--5' l t .........

-:jt()o (l r*22' F r

- .10'' (l r--10' F t

Tlrernrostat
'f r'pe
\larking
5lilrts t{} o[)cr] ilt
Irrllv open at ..

Crank shaft

I'errrtissible out-of-routtd on rrtain bearing jorrrnals. lllilx.
I'ernrissible out'of'rorrnd otr cotrnectitrg r«rd bearing journals..
JTar. crarrkshaft end plar' . .

2 liters tli ll2 Imp. pints :
.1 tlS Irintst
.t litcr. ,i I J Trrrlr lrittls :
ír LIS Pintsi
J liters t7 Inrp. pilrts:9 LiS
.1.5 litt'rs rl lnr|. gall. : I I
galls I

I-ullon Sr llrhon I 1;(X)-Il 3

170
1,5-ïti: (l r 16ï I ïl' I r

89" (l r l9:r I'i

0.05 nrnr i0.()02"i
0.0? rnnr t 0.0011" t

0.15 nrnr t 0.0()6" )

pin
,1{

t -.i
trs

Wear tolerances
(}-linrlers

'l-o he rehorerl nltetr u-t'ar rertches ,if engine shott's abnorntal
oil consttntption I 0'0'i nrnr {0'010"i

{t

Yalr es

l'ernrissible clearance betleeri vtrlr e stetrrs antl r alve grrirles.
\-alve sterrrs. pennissible \rear. max. .

0.15 nrnr t{}.006" r

0.(J2 rnnr r 0.(XX)8" t

Carnslr,lr ft
l'ernrissible tiut-of-roulrrl ruith Ite* bearitrgF) ma-x,
Bearirrgs. pernrissible wear .

Tiruirrg gears

I'ernrissible bat'klash. max.

Tightening torques
(lrlirxlt,r head .....
\lain bearings ...........
(,onnecting rod bearings . .

F llrrheel
slrark lrlrrg
( .irrrr:lrlrll nrrl
(lrarrkshaft prrller bolt . . .

(it'nerator bt,lt t i'l i{J" X i (r r

Oil cleaner nipplc
0il 1,irrr bolts .

().()ï nrnr t0.003"t
().01 nrnr {0.0008",1

0.ll nrnr {0.005"i

;

u*

I{ grn
8.,ir q.5

t2-l:l
,)-i ,).ö

4.5-.í..i
J-at +-.f

13 lir

3.5 --1
-1.5- 5.5
0.8-l.I

Lb.ft.
(r1 6fl
87-94
,0 l')

33 .10

2{j ll0
e4 l(x-i
,'r0- 5tt

:5*,:9
;Jl-39
6-8
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Illustration I, Section through B 18 A engine

1.

)
3.

4.

.r.

6.

i.

o

10.

ll.
12.

13.

11.

15.

16.

ti.

18.

19.

20.

21.

22.

2"1.

i,).

26.

2i.
JÖ.

29.
30. '

31.

.).) -

?t

35.

3(r.

3;.

Water distribution pipe
Intake maniiold
Seal ring
Exhaust valve
Fuel inlet
F loat bowl
Valve key
hrlet valve
Valve guidc
Carburetor
LIpper valvc washcr
Yalve spring
Rocker arnr
Rockcr arnr shaft
Breather (oil filler)
Spring
Lower valve washers (rubLer
and steel, rubber washer
lowest)
Push rod
Bearing bracket
Rocker arnl cover
Gasket
Cablc tcnninal
Cylinder head
Yacuurn line
Distril»rtor
Fl1'rrheel hou-.ing

Valve lifter
Retainer
Cylinder blork
(lear
Lock ring
Pilot bearing
Fl.vn heel
Ilushin g

Ëlange bearing shell
Sealing Ílange
\{ain bearing cap

Cover plate

39.

40.
.11.

42.

43.

{.1.

45.

46.

4'i.
48.
,19.

50.

51.

)2.

53.

Oil pan
Casket
Oil pump
lÍain bearing shell
Pressure pipe
Crankshaft
Carnshaft
Piston
Piston rings
Connecting rod
Circlip
Piston pin
Connecting rod bearing shell
Connecting rod bushing
Thrust washer and spacer
ring
Camshaft gear

Timing gear casing
CrankshaÍt
Hub
'Washer 

',,.
Pulley
Bolt
Fan
K"y
Oil jet
K"v
Loek washer
Cooling rvater inlet
Gasket
\[iater pump
Generator
Pulley
Gasket

Seal ring
Tensioner
Cylinder head gasket

Thermostat
Gasket
Cnoling water outlet

77

ib

,/5

7t

73

72

't1

'70

69

68

67

66

65

TL

63

ca

6',l

60

59

58

5{.
55.

56.

57.

)ó.
59.
60.

61.

62.

ó3.

6.1.

ó5.

66.

6?.

68.

69.

70.

?1.
1'

ï.1.

15.

i6.
ii.

r

,*&'fl

§

t

s7 56 5
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