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GENERAL DESCRIPTION

Introduction

The Volvo Model PV 441 and PV 445 cars are
fitted with a 4-cylinder overhead valve engine
designated B 4 B.

There are three versions of this engine; the

respective part nos. and the chassis nos. when

first mounted are listed below.

Engine part no.

I'irst mounted in
PV 41

.
chassis no.

IMirst mounted in
PV 445

chassis no.

495 300 1 I
495 301 12129 232
0415591300 D, 3151

495 302

0134521571 DS, 1109
DH, 5651

21607 PH. 667

The second version differs from the first by
virtue of a revised ecam lobe design. and new
valve springs, valves and rockers. The third
version of the engine has a higher compression

ratio. shorter push rods. yet another cam lobe

BHP.

45+

40

| ENGINE 495300 - —-—-

ENGINE 495301 —————=
ENGINE 495302 ———

Output

VOLVO

g9

Fig. 1.

ig. 2. Engine [ron

1. Fan

2. Thermostat housing
3. Carburector

l. Air cleaner

5. Oil filler cap

6. Rocker arm cover
7. Cylinder head

8. Inspection cover
9. Distributor

10, Cylinder block

11. Flywheel cover

2. 0Oil dipstick

13. Fuel pump

I1. Pump hand lever
15. Oil pan

16. Crankease breather
17. Engine support
18. Timing gear cover
19.  0Oil eleaner
20, Fan belt
21. Water pump

1 the left.
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design. new valve springs, and lacks the heat
control valve in the intake manifold hot-spot
chamber.

The part no. is "lillll[ﬂ‘l[ on the same plate as
the engine no.. which is placed on the right side
of the engine above the starter motor. Output
power and torque diagrams arve given in Fig. 1:
Figs. 2 and 3 show left and right front views
of the engine. and Plate 1 contains transverse
and longitudinal sections throngh the engine.

The engine bore is 75 mm =2.953 inches and
the piston stroke. 80 mm=3.15 inches, corres-
ponding to a total piston displacement of 1.414
liters 86.28 cubic inches. The compression ratio
is 6.5: | for engines nos 495300 and 195301, and

T7.3:1 for no. 195302,

Cylinder Block

The speecial cast-iron eylinder block is cast
integral with the upper erankease, with the cy-
linders bored direct in the block without liners.
The cooling jackets run the entire length of the
evlinder walls and also surround the combustion
chambers, thus providing efficient and evenly
distributed cooling.

3
1—2

Fig. 3. Engine

from the right.

l. Carburctor

2. Vaecuum line

b Fuoel pipe

1. Coolant ontlet housing
5. Coolant inlet hounsing
6. Generator

7. Engine support

2. Reducing valve

0. Protection plate

10, Suirter molor

1. Serial number plie
12. Flywheel cover

13, Throule linkage

11, Intike manifold

I.‘i. .\il' l'Il'.'l?Jl'l'

Crankshalt

The erankshaftis of forged steel with precision
eground main and rod bearing journals. is stali-
cally and dynamically balanced and is supported
by three precision insert main bearings in the
upper erankcase. The replaceable hearing inserts
arc available for service in standard and under-
sizes for use on journals that have been reground.
so that no shaving. filing or line reaming will be
necessary. The sealing of the erankshalt front
end is ensured by an oil slinger and a felt washer.
Rear end sealing is obtained by means of another
oil slinger integral with the erankshaft which re-
turns the oil to the erankease. and a felt washer

behind the oil slinger.

Main and Rod Bearings

The babbit-lined steel-backed ]n.';n‘in;.', inserts
are machined to correct diameter within very
close limits. The rear main bearing has a babbitt
lined collar to absorh the axial thrust which
occurs when hraking and accelerating, and when

the clutch is disengaged.




Camshaft

The camshaft. in high-tensile steel, has case-
hardened and carefully ground cams, and is
supported in three insert type bearings. It is dri-
ven from the erankshaft by a 2: 1 helical gearing,
with a steel pinion on the crankshaft and a fiber
gear on the camshaft for long life and silent ope-
ration. The camshaft bearing diameters are
stepped, with the largest bearing at the front end
and the smallest at the rear end.

Besides controlling the opening and closing of
the valves, the camshaft drives the oil pump and
the ignition distributor via a 1: 1 spiral gearing
placed between eylinders 3 and |1, and also carries

an cecentrie operating the fuel pump.

Pistons and Piston Rings

The aluminum alloy full-skirt pistons have a
thin coating of tin to prevent secizing during the
running-in - period. The three cast-iron piston
I'illg.‘i ('.{,"h'iﬁl Uf Lwo (‘Urll]lrt‘:-'r-ii(ln l‘illg:-i lo .‘il‘:‘] “{.;H'
inst the compression and combustion pressures
and prevent blowby. and one oil ring which
scrapes off surplus oil thrown up onto the cevlin-
der walls by the revolving crankshaft. The pe-
riphery of the oil ring is provided with slots cor-
responding with drain holes in the bottom of the
ring groove through which the sceraped-off oil

returns lo the crankease

Connecting Rods

The rul‘gt'([ steel, l-seetion, connecting rods
give greatest strength and rigidity combined with
low weight. They contain a bronze bushing at
their upper ends for the installation of the piston
Iiill. \\'[li]{_‘ I]'IL' ]”‘\'l‘r l‘ll{].‘i }]il\-’!' h('ll'clt'll fll
bearing inserts like the main bearings. When
scored or out-of-round crank pins are reground.
undersize bearing inserts are mounted to give
l'II' pl'ﬂ]]l'l' ilt‘ill‘illg ri‘ r"r llll‘ new j()'lll'll{l[ ‘Iiﬂ‘
meter. Later versions of connecting rods are gra-
ded into weight classes.

Piston Pins

The piston pins, of low carbon steel, are sur-
face hardened and ground to size. This leaves a
very high-tensile core capable of taking the
stresses inflicted on it by the high combustion
pressures acting on the piston, and a very hard
surface resisting abrasion. The pins are fully-
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floating, i.e. they can rotate both in the rod
bushing and in the piston boss. Axial movement
is prevented by means of retainer circlips in the

piston bosses.

Valves

The valves, with disks of a material resisting
ethyl fuels. are placed in insert type valve
guides in the cylinder head. They are control-
led from the camshaft by means of tappets, push
rods. and rocker arms, the latter mounted on a
tubular rocker arm shaft supported by four
]Irack!,‘[ﬁ orl l(]ll (3[ lllf’ [')"]i]']l:["r ]ll‘i"l.

l;uln‘i(rating system

The engine is provided with a pressure lubrica-
ting system. A gear pump (1. Fig. 5). draws oil
from the oil pan in the lower crankease through
a strainer (2) which removes mechanical impuri-
ties before the oil enters the pump. The pump
was formerly fitted with a floating strainer, i.e.

the strainer was attached 1o a !c-nglh of pi[w

. Spiral gear

2. Grooved pin

4. Bushing

1. Shalt

3. Bushing

6.  Qil outlet litting
7. Gasket toptional)
., Serew

9. Driven gear

10, Driving gear

1. Pump cover

12, Cotter

13.  Abutment for strainer
11, Inlet tube

15. Strainer

Fig. 4. Oil pump (earlier version).
Later version has f[ixed strainer.

1—3




445

PV 444

Fiz. 5. Lubricating system.

hinged at the pump. This strainer will ride on the
oil and draw oil from the surface. In the later
version of the engine, the pump is fitted with a
fixed strainer.

The pump forces the oil through oil line (3)
to an oil gallery (6) running the full length of

e

the evlinder block. From this gallery drilled
passages (7) in the block bhranch off to the main
and camshaft bearings (8). The oil pressed into
the main bearings continues through drilled
pissages (5) in the crankshaflt to the connecling-

rod bearings. The piston pin is lubricated by



oil seraped off the eylinder wall which enters the
bushing through two holes drilled in the small
end of the conneeting rod.

A passage (9) from the rear camshaft bearing
through the block. cylinder head, and rocker
shaft support. supplics oil through the tubular
rocker shaft to the rocker arm bushings. From
the rocker shaft the oil returns to the erankcase
thrnllgll a cast passage in the ('y|ir1ti1'r head. The
liming gears are lubricated from the front cam-
shaft bearing by a sheet-metal spout. The front
camshaft bearing also lubricates the axial guide
washer. The oil is returned from the timing gear
case to the erankease IJ_\' way of the front main
hearing. Normal oil pressure is 1.5—2.5 kg/em?

20—35 Ih./squin. To provide against abnormal
pressure rises, e.g. before the engine has warmed
up after a cold start. a relief valve (1) has heen

imcorporated with the oil system. Tt is ]li:l(_‘(‘[l
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immediately after the oil pump in the main oil
supply line, and comprises a spring-loaded
plunger which opens to by-pass part of the
pumped oil back to the crankcase when the pres-
sure exceeds the predetermined maximum value.

The lubrication of rockers and valve stems was
formerly arranged as intermittent “shot” lubri-
cation in the rocker arm shaft: in later engines
the oil flow is continuous. In order to guard aga-
inst oil [lr-rlvlraling Ihrollglt the valve guiqlcs into
the eylinders. later valves have a groove con-
taining a rubber ring. This revision is effective
as from engine no. 22359,

[enilion system
L8 -

Auto-Lite equipment was formerly installed.
but has been replaced by Bosch. The two makes

arce (’llll‘l’\\'i‘-’(‘ l'l]lli\':l]l'llt.

Fig. 6. lIgnition system.

1. TIgnition switeh l. Ignition coil 8. High voltage cable

2. From baltery via 5. Primary winding 9. Spark plug cable
solenoid 6. Secondary winding 10. Distributor

3. From generalor via 7. Low voluage cable 11. Spark plug

relay group
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Fig. 7.

1. Driver

2. Grooved pin

d. Spacer

I, Bushing

5. Distributor <haht
6. Bushing

7. Governor plate
8. Governor weight
2. Breaker plate

10. Low voltage terminal

&
12.
13.
1.
15.
16.
b
18,
19,
20,
1

AV

=

Distributor, Auto-Lite.

Condenser

Rotor

Terminal housing
Breaker cam
Breaker arm
Vaecuum zovernor
Diaphragm
Thrust spring
Link

Oiler

Mounting

i4

/ 15

16

17

= : 4 \19

20

21

The distributor is placed on the left side of the
engine. [t is provided with both eentrifugal and
\‘{l[:llll“l'()[ll'l'ill('(] !‘-'])(lrk lilllillg l’(!lli]]]ll('f‘t- T[I(!
centrifugal governor consistsof twospring-loaded
weights which take part in the distributor shaft
rotation and will assume a position of cquilibrium
\1']!1'1‘(' ('(‘l]ll'if”gﬂ] f()l'(_'(_' it]l'] .‘"‘]]l'i]lg ll'“hi{)]l ]h’:‘
lance cach other. The upper part of the distri-
butor shaft is then rotated a certain angle in the
same direction as shaft rotation, advancing the
.~a|1;irk. In this manner, the (‘ul:!rifug;l] governor
adjusts the spark timing in relation to engine
speed.

The vacuum governor assembly is independent
of centrifugal governor action, and relates the
spark timing to the engine load. From the under-
side of the earburctor a pipe leads to a diaphragm
assembly mounted at the side of the distributor
housing. The diaphragm is mechanically linked
with the breaker plate assembly which is [ree to
rotate on the upper distributor shaft bushing.
The position of the diaphragm and, consequent-
ly, that of the breaker plate, will be determined
by the vacuum existing in the intake manifold
which, in turn, varies with engine load. When

./



the vacuum is high, i.e. at no load or light loads,
the breaker plate is rotated in a direction oppo-
sed to distributor shaft rotation, advancing the
spark. As the engine is loaded. the vacuum
deercases, and the diaphragm and breaker plate
are pulled back by a spring until at full load the
spark is retarded to initial timing. The centrifu-
gal and vacuum governors thus combine to give
a correct spark timing suited to both engine
speed and engine load.

NOTE: With the engine idling. the vacuum
governor 18 ilmpt*r:lli\'v as the throttle wvalve

obstructs the port 1o the vacuum line.

Ignition coil

Like a transflormer. the ignition coil (L Fig. 6)
has a primary winding (5) and a secondary win-
ding (6). The primary which works at the battery
voltage of 6 volts and has relatively few turns
of heavy copper wire (approx. I mm diam.).
is wound on top of. and well insulated from. the
sccondary winding which has a high number of
turns of very fine wire (approx. 0.08 mm diam.).

The primary winding connects to the hattery
via the breaker assembly in the distributor
housing. When the breaker points open the
primary current. the magnetie field traversing
the secondary coil undergoes a change which in-
duces. across the terminals of the secondary
winding. a voltage that is proportional to the
number of turns in the winding. To produce a
powerful speed across the spark-plug gaps. a very
high voltage is required. which is the reason for
the great number of turns in the secondary win-

ding.

Fuel system

The engine was formerly fitted with a Carter
carburctor, and later had a Zenith carburector.

Carter Carburetor

The Carter carburetors mounted were of the
two types W-—0 618 S and W-—0 618 SA which
differ mainly in the method of mounting the main
jet in the carburetor hody. Different type jets
must not be interchanged. The carburetor is
cquipped with an accelerator system and a manu-
ally operated choke valve.

VOLVD
20305
Fig. 8. Float assembly.

The varions functions of the carburctor are
preferably studied separately according to the
five systems:

l. Fuel Inlet System.

2. Accelerator Svstem.
3. Idle System.

. High-Speed System.
5. Choke System.

Fig. 9. Accelerator pump.
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1. Fuel Inlet System

The purpose of the fuel inlet system, Fig. 8,
is to establish a predetermined fuel level in the
float howl and to accurately maintain this level
under all driving conditions so as to guarantee
perfect operation of the engine and good fuel
cconomy,

The fuel inlet system comprises the float howl
with cover. float and lever assembly (6). fuel
inlet valve seat (2). and needle (3).

The amount of fuel that enters the [loat cham-
ber is controlled by the fuel inlet valve. There
are two types of needle valve; with and without

.'--Ill'illb" IIHI('i]‘l [.','.

2. Accelerator Sysiem

The aceelerator system.  Fig. 9. is mainly a
pump mechanism comprising a pump plunger
with rod. an inlet valve, an outlet valve, and an
accelerator pump jet. The pump plunger is
coupled with the shaft of the throttle valve by

means of the throttle connector rod.

When the plunger moves upward, fuel is
drawn in through strainer (1) and inlet valve (3)
into the pump evlinder (6). When the aceelerator
pedal is pressed down. the plunger (7) moves

downward. forcing the fuel out of the eylinder

Fig. 10. Idle system.

past the discharge check valve (2) and through
pump jet (1) out into the carburetor throat.

In order to prevent fuel from being drawn in
through the pump jet when the throttle is statio-
nary. the pump j(.'l is vented to the carburctor air
horn. A spring (9) is placed hetween the pump
control lever (10) and the connector rod (8) for
the purpose of lengthening the fuel inlet time, if

the pump movement is very rapid.

IFig. 11. High-speed system.

[ =

3. Idle System

The idle system, IYig. 10, meters the fuel quan-
tities  required during idling and carly part
throttle conditions.

The fuel supply is determined by the idle jet
(1) in the carburctor.

The strong vacuum occurring under idling
and low speed conditions. when the throttle is
very nearly closed, gives rise lo slrong suclion
through the idle passage (3) and the idle air
passages (5) and (6). Fuel is then drawn from
the idle jet. is mixed with air and partially vapo-
rized in the idle restriction on its way down
the idle passage (3) to idle port (1) where the
fuel-air mixture is discharged into the carburetor

air streani.



f"f\r.:. 12. Cholie system.
The idle discharge portis a vertical slot type so
8¢ | Al |
located that the upper end is above the throttle
plate at idle. As the throttle is opened further. a
larger portion of the slot is exposed to the low
pressure area and an inereased gquantity of fuel

is discharged into the carburetor throat.

voLvo
0327

Carburetor viewed [rom the right.

I. Carburetor |l|a(!_\' 7. Lock serew

3. Float bowl serew 8. Throutle connector lever
3. Fuel inlet fitting 9. Throttle lever

1. Float howl 10, Link

5. Accelerator pump 11. Fastidle connector rod
6. Yacuum pipe fitting 12, Lever assembly

13.
Lt
15.
16.

PV 444—445

In order to obtain a suitable fuel-air ratio, an
idle mixture adjusting serew (2) has been pro-
vided. It should be turned to a position where it
ensures smooth and silent running and furthers a
the high-speed
without flats or surging spots.

gradual transition to system

The idle speed is adjusted by means of a set-
screw on the throttle shaft. and should not be less
than 300 rpm.

1. High-Speed System

The high-speed system. Fig. 11, becomes opera-
live al !ligh(-r revs, and when the t'ngint' is loaded.
The fuel is discharged into the air stream through
the main nozzle (1) debouching in the venturi
(5).

As the throttle is IJ|]I']I1’(|. the vacuum ;u‘lillg
on the idle port deercases and fuel is therefore
forced through metering rod jet (2) and the main
well to the low pressure area at the end of the
matn jl'i ( 1) from where 1t is tliﬂ‘]lm‘[zt'ﬂ into the
air stream in the venturi,

The fuel flow is controlled by the metering rod
(1) in the jet (2). The rod is (llwrutml by a con-
nector rod (6) and lever (7) system from the
throttle shaft (3).

20

VOLVD
1378

Fig. I'l.  Carburetor viewed f[rom the left.
Choke plate 17. Connector rod support
Choke plate lever 18.  Accelerator pump
Choke plate retract spring connector rod
Idle mixture adjusting 19, ldle speed adjusting serew
serew 20. Compen=ating air valve

1—9
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27 26 25

37 3632 33

!'11'.{.{. I'5. Phrmmm riew U! f‘fH'hHrf‘HH'.

5. Choke System

The choke system. Fig. 12, is used only when
starting a cold engine and during initial warm-
up. It consists of an air choke plate (1) located
in the air horn which is controlled from the in-
strument panel by means of a Bowden cable
attached to lever (3) provided with a pullback
spring (2) and supplies the engine with a richer
fuel-air mixture during starting,

When the choke plate is wholly or very nearly
closed. the throttle plate is held slightly open by

Fig. 16. Fuelinlet system.

1—10

the linkage (1) to eliminate the risk that the

engine splutters and dies during warm-up.

Zenith Carburetor

Zenith carburetors installed in PV 4 =115
vehieles engines have the designations, 30 VIG—
9/C 1112 (ecarlier version) and 30 VIG—9/C
1112 B (later version). Carburetor adjustment
and eertain parts in the latter are slightly chang-
cd as compared with the earlier version.

The Zenith carburetors differ from the Carter

21330

Fig. 17. Cholie system.



carburctors described above mainly in that all
fuel is metered by fixed jets and mixed with a
regulated supply of air to richen or lean out the
fuel-air mixture according to operating require-
ments. All jets are placed in the float housing and
are accessible after the float bowl has been re-
moved from the carburetor body. From the jets.
passages lead to an emulsion block from where
the fuel mixture is discharged through a pointed
nozzle projecting into the carburctor throat.

The various ecarburetor functions are prefer-
ably discussed separately, i.c.

1. IFuel Inlet Svstem 5. Economiser valve
2. Choke System System

3. Idle System 6. Main jet System
1. Accelerator System 7. Compensaling jet

System

1. Tuel Inlet System

The purpose of the fuel inlet system. Fig. 16.
is to establish and maintain correct fuel level in
l[l(' c{lrll"r(.‘lﬂr l]lldi'r ﬂl[ (Iri\'ing f'fl"llitiﬂn‘\, 'rhc
fuel first passes through a strainer in inlet fitting
(1) and from there down to fuel inlet valve (2).
The float (1) is eylindrical and loosely placed in
the float bowl: it acts direct on the valve needle
(3).

The fuel level in the float howl is determined
by washers placed bhetween the float valve and
the float bowl cover.

Fig. 18. Idle system.

PV 444—445

2. Choke System

The choke system, Fig. 17, iz used only when
starting a cold engine and during initial warm-up.
It consists of a choke plate (6) located in the
carburetor air horn which is controlled from the
instrument panel by means of a Bowden cable
attached to lever (5) on the choke plate shaft. Tts
purpose is to supply the engine with a richer
fuel-air mixture by restricting the air flow into
the earburetor,

The choke system is combined with a fast idling
arrangement consisting of connector rod (8) and
levers (7) and (9) which link the choke plate and
throttle plate shafts. When the choke valve is
closed. the throttle plate is antomatically opened
a little. increasing engine breathing so that there
is less risk of the engine dying during warm-up
hecause of ice formation at the choke and thrott-
le ]Ililll'!-'-.

3. Idle System

The idle system is shown in Fig. 18. The =trong
vacuum produced in the carburetor throat below
the nearly closed throttle valve causes a Imw('rrlll
suction through the idle passage (15). This
passage communicates with the air passage (13)
to the air horn by way of the idle air regulator
serew (11), and with the fuel idle passage (10)
via fuel passage (12) and idle jet (11). Because
of the suction. fuel is drawn in through the idle

e

Fig. 19. Accelerator pump system.

1—11
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jet, is mixed with air from the air passage, and
moves on through the idle passage to discharge
into the carburetor throat at the idle port
(17). When the throttle valve is opened slightly.
the vacuum acting on the idle port decreases, and
less fuel mixture is discharged into the air stream
through the carburetor. As a remedy. two supp-
lementary transfer ports (16) are provided above
the idle port. connecting with the idle passage.
When the throttle is opened, the main suction
shiflts to the transfer ports which take over from
the idle port the task of furnishing the carburetor
air stream with sufficient fuel. Fuel is. conse-

quently. discharged at all three ports.

The purpose of the air adjusting screws is to %50 ; 0
give a suitable fucl-air ratio that will allow the \ iy M
engine to run smoothly at idle and low speed set- - sl o ben __,_‘_i D08
lings, - e : Q|:1

vone B i

4.  Accelerator System

(o s Fig. 20, Compensating air vafve.
Fhe accelerator pump (Fig. 19). features a * ! =

plunger (18) with piston rod (21) which is ope-
rated from the throttle lever (19) by a connector
rod (20). Fuel is drawn into the pump evlinder

through inlet valve (21) during the upward move-

diaphragm carries a small dise which obstruets
an air passage conneeting with the compen-

ment of the plunger sating air chamber (29) by way of the air jet (30).

. A third passage (26 aces the inside .
“|'|ll'1-.--lng_’ the aceelerator |Il'il:l| causes the L i T'Il“ the inside of the

slunger o tvanelilbunwaril forciid il tinl ot di:a_phr;lgm in vnnmmniv;l[iu.n with the air passage
tained in the pump evlinder out through a passage (25) from the carburetor air horn.
past ball eheek valve (23). the ball of which lifis
and obstructs the upper opening: the fuel then
passes the aceelerator pump jet (22) and dischar-
oes t]n'ml;:]l the emulsion bloek nozzle into the = y
carburetor throat, e % -

The inlet valve has a small hole which allows

the fuel in the pump to return to the float bowl if

llll' ]Ill]llll jl‘l .-n]lﬂ"ltl Ill' ('Iﬂggl'll IIIL ill“l \\'lll‘ll 1]“'
:'('l’l‘ll'rﬂll)l' IH'l]HI i‘; (I!'li]'l'.‘\‘\l‘.'ll h'tl‘t’l?'. Sin(’l' al
vacuum exists at the aceelerator jet during nor-

mal operation. an air bleed is incorporated to

counteract this vacuum. thereby preventing siph-
oning of fucl when the accelerator pump is not
operating. the ball cheek valve (23) acting as air

[l]r‘('(l \'-'II\'I‘-

5. Economiser valve System

The economiser valve system (Fig. 20) has the
opposite funetion of the aceelerator system. i.c.
admitting extra air to the jets to lean out the
mixture,

The vacumum in the intake manifold acts on the
diaphragh (27) via the vacuum passage (28). The

Fig. 21. Main metering system.

1—12
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Iig. 22. Compensating syvstem.

With the throtile opened part way. the vacuum
increases on the outside of the diaphragm. the
valve opens to admit air, and the fuel-air mix-

ture hecomes leaner.,

6. Main jet System

The purpose of the main jet system (Fig. 21)
is Lo supply the engine with the main part of the
fuel needed at eruising speeds above the idle and
low speed range. Fuel travels from the main jet
(33) through the passage (32) in the float bowl
to the emulsion bloek (31) and through the poin-

ted nozzle (35) into the carburctor throat.

7. Compensaling jel System

The main jet is dimensioned to be able to supp-
]y normal [uel I't-||||i|’t'|:u‘lll,-', but the richer
“power” mixtures needed with wide-open thrott-
le and high-speed operation call for additional
fucl to be supplied by a compensating jet (37).
Fig. 22. The compensating jet communicates with
the emulsion block (34) via a passage (36). which
also connects with a vertical passage (38) (29,
Fig. 15). called the capacity well. At the upper
end of the capacity well are two passages which
are part of the above-mentioned connection bet-
ween the cconomiser valve and the emulsion

block. The fuel in the capacity well is normally
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level with the fuel in the float bowl, the capacity
well acting as an extra reservoir for the compen-
sating jet.

When, at lower engine speed, the main jet
cannot deliver the required amount of fuel be-
cause of the low vacuum in the venturi. the extra
quantity of fuel needed is supplied by the com-
pensating jet.

As the throttle opening inereases, more fuel is
required. IT the vacuum then exceeds a certain
value. the capacity well will be drained.

The fucl supply through the main jet increases
at higher engine speeds as there is a higher vacu-
um around the jet. The supply from the compen-
satling jvl. on the other hand, remains pr:tctic;t“_v
unchanged. or deereases when the capacity well
has been drained, and only air passes through the
well, This air mixes with the fuel from the main

jet to produce an optimum fuel-air ratio.

Al
[Fuel Pump

The B 4 B engine is fitted with a mechanical
diaphragm type fuel pump which is shown in

Fig. 23.

Fig. 23.

Fuel pump.

1‘]’1.‘ ’]ll"li) rl'l'[l.“ g;l."ulilll' rru"l thl' [lll'l tul’lk
to the carburctor. It is driven by an eccentric
on the camshaft and has a special arrangement to
cut off the pumping action when the fuel inlet
valve in the carburetor is closed. The pump is
adjusted for a maximum pressure of 0.25 kg/em?
=3.5 Ih./sq. in.
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The camshaft eccentric operates a rocker arm
(16) and rocker arm link (18) which are both
journalled on the rocker arm pin (17). The inner
end of the rocker arm link is coupled to the pump
pu]] rod (2) whose upper end is conneeted to the
pump diaphragm (4). The diaphragm is clamped

hetween the two halves of the pump hody.

When the diaphragm is pulled downward, el
is drawn in through sediment howl (9). strainer
(12) and inlet valve (13) into the pump chamber.
When the eccentrie has reached its highest point
and ]u'giu- to recede. the lever is |||1|||'|| hack ||}'
spring (3). The diaphragm is then pressed upward
by the thrust spring which was compressed duar-
ing the suction stroke. and forees the fuel past
the outlet valve (7) 1o the earburctor. When the
carburctor float bowl is [illed. the needle valve
closes and a counter-pressure huilds up in the
pump chamber. The diaphragm comes 1o a stop

in the pulled-down position. and the spring can-

g 8 7

VOoLVD
20298

Fig. 24.

Mounted on engines up to no. 8668.

Water e i, carlier rersion.

I. Rubber cap 6. Pump housing
2. Shaft 7. Impeller

3. Pulley 8. Ball bearing

1. Grease nipple 9. Impeller spring
5. Sel-serew 10, Spring zeal

9 8 7 6

-"‘IJI,L.’- 25. Water pump. present rersion.

Mounted on engines no. 8667 and higher.

1. Pulley 6. Tmpeller

2. Spacer sleeve 7. Oil slinger
3. Set-serew 4. Ball bearing
I. Sealing ring 0. Shalt

b |'I:Itll|l Illlti-irlj_'

not force it upward for a new suetion stroke

llllli] more fu:-| Il&lh II#'I'[I l.'llll."-llllli'(l.

The pump has an external hand lever (1) for

priming,

Cooling system

The cooling system works on the forced circu-
lation principle with a vane-type impeller pump
driven by a vee-belt from the erankshaft. The
pump shaft runs in two ball bearings and also
carries the ventilator fan which is mounted on
the forward end of the pump shaft pulley. The
fan canses a powerful draft of air through the
radiator which is placed in front of the engine.
The capacity of the cooling system is approx. 8

liters=2 gu”m:s‘.

To shorten the warme-up time when Rl:u'liug a
cold engine, a thermostat is located in the water
outlet lmu.-'ing between the engine and the upper
radiator tank. The thermostat blocks the passage
for the water into the radiator to prevent it from
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Fig. 26. Pump impeller, later version pump.

1. Impeller mounted up to engine
no, 61123
2. [l]ll)('lll'r "'{J[I'll(’ll oan l'“;!i“l'h

no. 61121 and higher

]u'iug cooled off. Instead. the water is directed
lhruugll a passage from the eylinder head to the
inlet side of the water pump. and is recirculated
through the engine bloek. When the temperature
reaches 747 C=165" I'. the thermostat hegins to
open, and is fully open at 857 C=185" F. The
thermostat is balanced. i.e. it does not open under

the influence of the pump pressure.
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Coolant Circulation

The water pump foreces the cooling water
through the water jackets in the engine block and
cylinder head and distribution pipe. The distri-
bution pipe has four holes which terminate at the
exhaust valve seats and cool them very effecti-
vely. The water then continues past the thermo-
stat ’l(m.-:ing into the upper tank of the radiator
and returns through the radiator to the suction
side of the water pumnp.

From engine no. 5103 1o 8789 there is a sealing
plate fitted between the cooling water pump and
theeylinder block to blank off water flow hetween
the pump and the block. A sealing plate hetween
the thermostat housing and the eylinder head
forces the water through the distribution pipe.

IFrom engine no. 8790 there is no hole in the
(':m]il:;_', waler intake in the front end of the block
and the hole in the evlinder head front end is
smaller so there are no scaling plates from engine
no. 8789.

As and from engine no. 61121, the inlet hole in
the engine block facing the pump is no longer
beveled at the l'llgl-.-. and the old lype of illl]ll'.“t'l‘
with slanting vanes has been superseded by one
with straight vanes. The old type of impeller
cannot be fitted on engines no. 61121 and subse-
(quent. as the vanes would interfere with the en-
;.':in-‘ block. whereas the new slr;lighl-sidl-li tvpe

of impeller can be used to replace the old type.
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SERVICE INSTRUCTIONS

General Inspeetion

Compression Test

The purpose of the compression test is to
cheek the sealing conditions of the piston rings
and the eylinder walls: it is performed with a
compression tester graduated in kg/em® (kilo-
grams per square centimeter) or Ih./sq. in.
(pounds per square inch). The engine is ran be-
fore the test until it reaches normal u|n‘r;ltiug
lemperalure: all r-]l{ll']\ lllllg.-' are then taken oul
and the throttle set to wide open. Cheek that the
choke plate is also fu”}' open. The battery must
he well charged 1o allow the starter motor to
crank the engine at a sufficient speed.

The eyvlinders are checked one at a time by
placing the compression tester in the .~'[:urk plug
opening where it is held seeurely while the engine
is pulled round with the starter motor. until the
gange indicates maximum pressure, Fig, 27, The
maximunm reading for each eylinder is recorded,
Compression pressure should bhe hetween 8.1
8.1 kg/em® (115

"]'l"\“i(l'. I‘i||i(l. :Illll ‘).:.!

120 1h./sq. in.) for a 6.5: 1 com-
9.6 kg/em*= (130—136
Ih./<q. in.) Tor an engine with 7.3: 1 compression
ratio. in both ecases at 200 rpm. Deviations of
some 10 percent from these values areadmissible.

A small clmnllil} of ]n-;l\')-]lm]irl] oils is introdu-

|—106

ced into all of the eylinders, taking great care not
to smear the valve heads. The test is repeated,
and the new readings noted. By comparing the
values of compression pressure with and without
oil, an idea is obtained about the sealing effi-
cieney of piston rings and valves. If the pressure
is higher after the oil has been introduced. the
piston rings are probably not tight. If the com-
pression pressure is low in one or more of the
evlinders. but independent of lubrication, the
valves are probably leaky. If two adjacent eylin-
(It'l"\ I]il\'(’ \I'l'_\ I()\\' (‘(Ill]])['l'ﬁﬁif}“ fil'l':‘;.‘“]l'l’. llli‘]'('.
is probably a leak in the eylinder head gasket

bhetween the two evlinders,

Vacuum Test

The general condition of the engine can also
be aseertained by investigating the vacuum in the
i“l;‘l\l' rllil“irflld. II‘Ill‘ I'H:.fi”l' “Il.']]I ]]l‘ al ||l||‘|||(|l
operating temperature duving the test which is
carried out with the help a vacuummeter gradu-
ated in inches of mercury. The instrument is
conneeted to the intake manifold by means of a
length of hose. Fig. 28, and the engine is started
andd run at idle. The gauge needle should then
Ill‘ more or Il'."'.'\' al rest al some ['('i]lljllg.’. |||'1\\'I'|'II
17 and 21, 11 the throutle is rapidly opened and
shut, the gauge should drop to 2 (when throttle
is opened) and then rise 1o 25 (when throttle is
closed). finally returning to the steadv-state
value at idle. Defeets in the engine. il any. in-
fluence the manifold vacuum. causing the gauge
reading to depart from the above-mentioned
\'“I'lll".‘\',

Always carclully observe the instructions

accompanying the vacuum gange,




Exhaust Test

Tests with an exhaust analyser are carried out
in order to determine the fuel-to-air ratio in the
fuel mixtore. I the test is to be of any value. the
cngine must be in good condition mechanically.
with well sealing piston rings and valves. Attach
the cell to the exhaust pipe. Fig, 29. and connect
up the eable between the eefl and the instrument,
Iig. 30. A first test is made with the engine idling
and with a vacuum gauge connected. The idle
mixture is adjusted so as to make the engine
idle smoothly. the vacunm gange reading het-
ween 17 and 210 The exhaost analyser should
then read as near to 13 as possibles and not less

than 11.5. Deviations indicate that a carburetor

readjustment is required.

uLvn
wuana

Fig. 30.

The high-speed system of the carburetor is
tested under road conditions at an engine speed
of 2000 rpm. corresponding to some 50 km. p.h.
(30 m.p.h.) in third. The instrument should then
read between 12,5 and 145, If the reading is
lower than 12.5. a new test is made with the air

cleaner removed. If this gives a higher reading,
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the air cleaner is partly clogged. IT the reading is
still low. the defect lies in the carburetor.

The accelerator pump can be tried during the
driving test ]1} ::l:rll]ﬂl)' ]:rt'.--in;: down the acce-
lerator pedal. The analyser needle should then
immediately move towards "Rich™ if the accele-

rator pump is funetioning,.

Testing [uel Pump
Pressure

The fuel pump is tested with a pressure gange
craduated in ke em® or Ih./sq. o, whieh is con-
nected to the inlet pipe I|i1|[:|v at the carburetor.
Fig. 31. With the engine idling at 300 rpm. the
pressuare <hrould he between 018025 Kg/em”

(2 3.5 1ly. ~(]. Tt}

Rate of Flow

To te-t the |I|Irll|lir|j_- l'.‘l||.‘u‘i|_\ ol the .
measure the volime pumped during one minute.
Fhe pump =hould deliver 0.5 liter of fuel (0,11

call/min.) at 300 rpm engine speed.

Fig. 31.

Service Operations — Engine in
Vehicle
FEngine Tune-Up

The purpose of engine tune-up is lo increase
engine power and reduce fuel consumption, and
1o make starting casier. An engine tune-up should

15.000 km
(6000 10.000 mile) intervals. Before prncl'l'tl-

be carried out regularly at 10.000

ing to a tune-up cheek compression pressure and
vacuum according to instructions on page 16. If
the compression pressare and vacuum do not
meet stipulated requirements, the cause must he

investigated and the fault put right.
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Tune-up is performed in the following order:

1. Spark plugs. Remove all spark plugs,
clean, adjust, and test plugs according to
instruections on page 39.

2. Ballery and cables. Check the condi-
tion of the battery. If the specific gravity
of the acid is below 1.230, the battery must
be recharged. If specifie gravity is low in
onc cell, make a check to find the caunse.
Inspect all cables for satisfactory connec-
tions. Replace broken or badly insulated
cables.

3. Distributor. Remove the distributor head
and adjust breaker contacts to proper spac-
ing (sce under “lgnition System™, page 37).
Replace damaged contacts. Inspect distri-
butor head for eracks and serape off oxide
from contacts.

4. Ignition. Check ignition according to in-
structions on page 39,

5. Valves. Adjust valve rocker elearance to
]ll‘l‘ﬁ(.’l“illl'l] \'ilil"'."i.

6. Carburetor. Remove the carburetor accord-

ing to instructions on page -3 and 4.

Decarbonising Engine - Valve Grinding

Preliminary Operations:

The engine and valves should be decarbonised
every 30.000—10.000 km (5000--7000 miles).
Cars with mainly light operation schedules
should be overhauled at shorter intervals,

1. Drain off cooling water.

2. Remove rocker cover with gasket.
3. Remove rocker mechanism and take oul
push rods.
1. Remove upper coolant hosc. and tempera-
ture gange sender.

5. Remove air eleaner.

6. Disconnect all controls and linkages at the
carburetor.

7.  Remove spark plug cables at the plugs.

8. Unscrew exhaust pipe at exhaust manifold.

9. Unscrew all eylinder head nuts. and re-
move cylinder head.

10. Clean the piston heads — do not use abra-
sive cloth — and hlow away the carbon with
compressed air. Clean the upper surface of
the eylinder block using a soft steel brush
and compressed air. Block the openings
down to the valve lifters.
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11. Clean the eylinder head.
Further, follow instructions under "Valves
and Valve Mechanism™, page 31.

Assembling

Take care to see that the bearing surface of
cylinder block and eylinder head are perfectly
clean and flat, checking with a straightrule. Oil
the eylinder head gasket slightly and place it on
the eylinder block, bead side upwards. Oil evlin-
der walls with motor oil. place evlinder head, and
tighten eylinder head nuts. See under "Torque
Values™ in the specification at the end of the
manual. Make a preliminary adjustment of the
valves before installing spark plugs. Mount all
other parts and fill cooling system. Start the
engine and let itidle for at least 15 minutes, then
pull eylinder head nuts tight and adjust valves.

bogine por wo, ke ol g i
195300 015 mm 0,006 in, 020 mm 0,008 in.
195301 030 mm 0,012 in, 035 mae 0,011 in.
195302 000 e L0 LG in. 005 mm 0,018 in.

The valves are adjusted with engine idling.
Mount rocker cover with g;l.-'-kt‘l. I;lkillg care
to orientate the cover correctly.
Check ignition timing and adjust, il required.
Adjust idle speed.
After some miles, retighten evlinder head nuts

(sce under "Running-In™).

Changing Piston Rings

1. Proceed as under “"Decarbonising Engine
Valve Grinding™, points 1-—9.
Lift front end of car onto supports. about
20 em =8 in. above floor level. Drain the

8]

crankease oil.

Remove the oil pan according to instruc-
tions under “Dismantling and Assembling
Oil Pan™, page 20.

3. Check marking of connecting rods. (They
should be marked 1——1. on the side away
from the camshalt).

4. Serape away the eylinder ridge in the upper
part of the eylinder. Use tool SVO 4125,

5. Disconneet the conneccting rods at the
lower ends. and push them upwards with
the piston. one at a time. Investigate to sce
if the forward end of piston head is marked.
Put back all bearing. inserts. caps and nuts

in their places on the connecting rods.




6. Remove all piston rings. Clean pistons and
connecting rods.
(N.B. Do not clean pistons and bearing in-
serts in a degreasing tank). Clean piston
ring grooves carclully, also drain holes in

gl'(’ﬂ‘\'l' II[_JI"U]II 1:[11([5. (_:i!l'(_‘k '”IE[I ]Jil:ﬁ"ilgl'ﬁ

in crankshaft arc not clogged.

VoLvo
igca

Fig. 32.

Inspect piston pin clearance. If clearance

is excessive. install new bushing and over-
S1Ze |:i-|m| ||i::. See instruetions under " Pis-
tons. Piston Rings and Piston Pins". page
27,

8.  Checek that the piston rings have the appro-

N

1 o3ue

Installation ring SVO 2229,

Fig. 33.

0.

10.
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priate clearance in the grooves. Follow in-
structions under “Piston, Piston Rings and
Piston Pins™.

Check and straighten connecting rods, if
required. Sce page 29.

When installing pistons, take care that the
piston ring gaps are not located directly
above cach other, or opposite the piston
pin bosses. Also check that eylinder walls
and connecting rod bearing journals are
clean and dry.

Apply a thin coat of oil to piston. eylinder
wall. and rod bearing journal. Check mark-
ing on piston tops. if any. to see that the
pistons are installed correctly. Use installa-
tion ring SVO 2229,

Iustall conneeting rods with the stamped
number facing away from the camshaft,
The conneceting rod bolts should be repla-
ced by new ones every time the engine is
overhauled.

Mount connecting rod on erankshaft jour-
nal.

Replace evlinder head as deseribed under
“Assembling” page 18.

Mount oil pan and fill oil.

Run engine until it reaches normal ope-
raling lemperature,

Tighten eylinder head nuts, adjust valve

clearances. and check ignition carburetor

as under "Running-In™, page 51

1 2

' 20302
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Replacing Main Bearings

To replace the main bearings without remoy-
ing engine from vehiele, the oil pan must be re-
moved as deseribed under “Dismantling  and
A!".‘“'lll]]li“g ()il ])illl-?-

Remove lock washers from main bearing nuts,
back off nuts, and remove hearing eaps and lower
bhearing inserts.

'I‘!ll' "I)]ll'l' Iif‘ill'illg ill.“-t'!‘i i.‘i r'l'lll()\"'tl II'\" i“-
serting a pin 1, Fig. 31 into the oil passage and
then turning the erankshaflt in its normal dirce-
tion of rotation. Bearing shell 2 then moves with
the erankshaft and ean be removed. Inspeet the
bhearing journal. If it is out-of-round by more
than 0.05 mm =0.002 in.. take out erankshaflt
;III‘] l't'grillll.

Install new bearings. The upper and lower
hearings are identical. but take care that the keys
lodge in their grooves.

IFor sizes see under "Main and Rod Bearings™,

Mount hearing caps and tighten nuts according
to torque table on page 73. Use only new lock

washers. Mount oil pan and fill new oil.

Replacing Rod Bearings

The conneeting rod hearings may be replaced
with the engine in vehicle. Dismantle oil pan
:u't'nl‘diilg lo instruction below. Turn the erank
journal where the bearing shall be replaced,
downward. remove lock washers for the nuts, and
bhack off nuts. Remove bearing cap and lower
bearing insert, push connecting rod slightly up-
ward and remove upper bearing inserlt.

Wipe erank elean with a used linen cloth, and
measure journal diameter and out-of-round with

T e 1L e usn—*%g'
\‘._‘!'l; Q L‘.i] = .-—- = _._.__,A.__j_r :

ne o e 3

SVO0 4124

VOLVO
20284

Fig. 36.

a micrometer gage. If out-of-round exceeds 0.07
mm (0.0028 in.), dismantle crankshaft and re-
grind journal. Out-of-round may often bhe the
direct cause of excessive wear or cracks in a
hearing. See under "Main and Rod Bearings”
aboult sizes,

Oil and install the new bearings. Use new
bearing bolts and tighten cap nuts according to

torque table on page 73. Lock nuts with new

washers. Mount oil pan and fill oil.

Dismantling and Assembling Oil Pan
The oil pan may be dismantled with engine in
vehiele in the following manner:

I‘ l)l'{!ilt Ili.] frum ili] Jrivi.

2. Remove cover plates from engine sides,

3. Remove cover under flywheel.

4. Back off nuts on front engine supports. but
do not remove them,

5. Lift engine with jack placed at front end

of engine. Fig. 35.
6. Push spacers SVO 4121, Fig.

engine support studs, and lower jack.

36, on lo

{. !{l'”ln\'l' SCrews .‘H'L‘llfillg Uil l](l!l n'l.l](l remove
pan by pulling downward-backward.

8.  Assemble in reverse order. Always replace

a cork gasket that looks damaged or feels

hard.

Dismantling Flywheel
The flywheel may be dismantled with engine
in vehicle in the following manner:
1. Remove transmission, see Part 3.
2. Remove cluteh, see Part 2.
3. Remove nuts from six bolts securing [ly-
wheel to erankshaft, remove lockwasher

and press serews forward.




4. Pull flywheel backward (screw should not
slide with flywheel). If it is not Im:-a.-ai]:]l_.- to
lift off flywheel in this manner, back off
serews securing flywheel cover to evlinder
block and pull flvwheel cover so far back-
ward that the f|}'\\']lt'(‘l can be taken off.

To reassemble flywheel. proceed in the reverse

order. Always mount new lockwashers.

Replacing Camshaft and/or Camshaft
Gear
I. Drain cooling water and unfasten radiator
blind wire,

[

Dismantle radiator by loosening collars of
upper and lower radiator hoses and two
screws on either side of radiator. Lift out

radiator.

3. Remove fan belt and pull fan belt pulles
of f erankshalt. Use tool SVO 1 119 for car-
lier version pulley, 100l SVO 1155 for pulley
now mounted.

L. Remove timing gear case and pilot pin with

.

spring. Note timing gear markings. Fig. 60.
If m||_\' camshaft gear is lo he l‘l‘ll]iii‘('ll. can-
shaflt need not be taken out. Remove lockwasher
and nut and pull off gear with tool SVO 1119 and
pilot pin SVO 4130. Fig. 42, For gears now
maounted. having three holes. use tool SVO 2250,
Mount new gear using tool SVO 1356 or SVO
1356 A. Fig. 37.
5. If camshalt must bhe replaced. dismantle
rockers. push rods. and fuel pump. Remove
valve inspection covers and take out lifters,

]r lI(‘:-‘\i!'i‘lI- l“h'l'illlllﬂ]" may ill-&(l l)l' l'l'l'l!i)\’(‘(l

for greater ease of working.
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6. Pull out eamshaft towards the front after

removing thrust flange 1. Fig. 43.

Assemble new crankshaft in reverse order.
taking care that timing gears are returned
to their original positions. Locate timing
gear case using tool SVO 1427, Inspect felt
gat-|i|-l in cover and l'l'])l:ll"(‘. if it does not
scal against pulley hub,

8.  Adjust valve clearance and ignition timing.

Removing Engine from Vehicle

I. Drain cooling water. erankcase oil and

transmission oil. Remove battery. radiator.

leli] :Iil' (‘lt‘illll'l'.
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Disconneet all electric connections, fuel
line at fuel pump inlet, line to oil gauge,
vacuum hose. pipe to temperature indica-
tor gauge. and hand throutle accelerator
pedal. and choke linkages. Loosen muffler
inlet pipe at manifold.

L.oosen front engine support. remove gear
shift lever.

Lift ear onto supports some 20 em— 8 in.
“]N_l\"‘ ”nnl‘ 1"\'1'1.

Remove cover plates on both sides under
cngine, Disconneet specdometer cable at
transmission case. cluteh linkage and re-
tract spring. and brake pedal retract spring.

6.

voLwvn
W

Fig. 40

Place a jack under the transmission case,

Fig. 38. and disconneet propeller shaft at
the transmission output shaflt. and remove
cross member under transmission case (in
PV 1EL a mounting plate).

Connect lifting chain SVO 4118 and lift
engine: lifting is casier if front of engine is

raised first.

I)i.»:m;ml'lin;__; 'Engime

When engine and transmission have been re-

moved from vehiele. they should be carefully

washed and cleaned before proceeding to dis-

mantling. preferably using kerosene or fuel oil
(less inflammable than gasoline). The engine is

then {lushed with hot water and blown dry with

compressed air. Use only a small quantity of

kerosene at a time.
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After washing, remove transmission from en-

gine.

The engine is dismantled in the following
order:

1. Remove dipstick, erankcase breather. car-

=]

8.

9.

10.

buretor, distributor, oil filter and aceelera-
tor pedal linkage.

Place engine in a suitable dolly.

Dismantle cluteh. From engine no. 49746
onwards. cluteh. flywheel and crankshaft
are balaneed together as a unit and marked
with yellow paint. Identify the parts by
punch marks to enable reassembly in the

same positions.

SVO 2279

VOoLVO
20335

Remove starter motor. generator. and spark
plugs.
exhaust manifolds,

intake and

llll'l'lll().‘-l{ll Ill,lllh'illg. waler ]llllll]l illll’l ll!'ll)\\'

lemove

tube for water inlet.

Remove rocker cover and rocker shaft, and
lift out push rods.

Remove eyvlinder head.

Pull fan belt pulley off erankshaft, Fig. <1,
using tool SVO 1449 for earlier version of
pulley. SVO 14155 for present version.
Remove valve inspection covers and lift out
valve lifters. Remove timing gear cover and
pilot pin complete with spring. woodruff
key. oil slinger, and washer from crank.
shaft.

Check that marking on crankshaflt timing
gears is correet. Then pull of f camshaft gear
with tools SVO 1449 and 4130. Fig. 42. For
later type of gear with three holes. use tool

SYO 2250.
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Pull off erankshaft gear with 1ol SVO
1428 A (SVO 1128). Fig. 13.

Turn engine upside down and remove oil
pan.

Remove oil pump complete with strainer
and output pipe. Remove reducing valve
plug and pull out plunger using tool SVO
2079. Also remove rear crankshaft scaling
[lance.

Remove camshaft thrust ”;Iu;;t‘ and |nJ|I oul
camshaft.

Remove rod bearing caps and pull out

pistons 1'n|n|:-|i-l|- with

connecting  rods

SV0 1428

VOLVO
20833

Fig. 43.
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through cylinders. Return caps and nuts to
appropriate connecting rods. Check mark-
ings | I on side away from camshaft.

16. Remove the cover ]1|:|l|' to which liming

gear cover is secured.

17. Remove main bearing caps and lift erank-
shalt complete with flywheel and place it
where it is not likely to be damaged. Return
caps to block in proper order. The caps are
Hlil['l\l'll \\‘i'l] dn Arrow [J[}i”lilig r“r\\‘i]r{l.

18. Remove flywheel cover.

19.  Dismantle conneeting rods from pistons by

pi]l-a with tool SVO

(|r1\'|n;,: oul piston

1310 A. Fig. 11

Cleaning Engine Parls

Aflter dismanthing the engine. all parts are first
scraped clean of carbon. oil sludge deposits,
remnants of old gaskets ete.. and then washed in
kerosene or fuel oil. Pour out only a small quan-
tity of kerosene at a time. and begin by washing
pistons, conneeting rods. erankshaft and cam-
shaft,

Preferably use a degreasing tank, electrically
or steam heated. Use only cleaning agents
marketed by reliable firms, even at a higher cost.

Take great care when washing parts made of
light alloy. Such parts must not be left lying in
the bath for more than a half hour. The pistons
must not be placed in a basic solution.

After washing. the parts are flushed with water,
preferably hot. All oil passages are flushed
through, and the water is blown off with com-
pressed air. Use an air gun to ensure that oil

passages and narrow spaces are properly cleaned.
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Cylinder Block

Gauging Cylinders

The eylinders wear more rapidly at theirupper
ends. and become tapered and out-of-round. To
provide a complete idea about a eyvlinder, it must
be measured in several places both parallel 1o,
and at right angles 10, the piston pin. The cy-
linder is measured with a special eylinder indi-

cator gauge. g, 15,

Fia. 15,

The dial indicator registers the relative wear

of the t'_\]illull'r wall. e the difference between
the  highest and lowest values found. The
maximum evlinder wear can Le established by
zero-setting the dial indicator with the help of a
micrometer sange. Beside cach evlinder is stamp-
el on the upper surface of the evlinder block

a letter giving the original (initial) standard
diameter according to the table bhelow.

The micrometer is set to the lower limit in
cach evlinder hore range.

If the engine has been rebored. remove the
eylinder ridge in the upper end of the eylinder
and place the gauge against it.

The amount of wear measured determines the
remedy to be resorted to. If oil consumption is
abnormal and 0.25- 0,30 mm (0.010 -0.012 in.)
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wear is found, or the eylinder walls are scored.
the engine should be rebored.

Range Cylinder bore

A R 7196~ -T1L97 mm
P e vow 14977498 mm
B R B s 7198 7199 mm
| B IS iy 71.99 - 75.00 mm
B s e T.:D.“ﬂ T-).‘.]l min
D 75.01-75.02 mm
B e ate ehiln I 75.02--75.03 mm
& It 75.03 —75.04 mm

Reboring Cylinders

The boring of evlinders is undertaken in special
machines. The demands on precision being extre-
mely high. only highly skilled and experienced
workers are p('rmill('i] Lo carry oul this nln'r;llion,
It is extremely important that the evlinders
become perfectly cirenlar, without a taper. and
orthogonal to the erankshalt within very narrow
limits. and that the evliinder walls are machined
to the very highest finish in order to shorten
running-in tme.

The evlinders are first mea<ared in order to
determine a suitable oversize. page 66, and are
then hored j_{l‘tllllltl and honed 1o exact size. Do
nol measure piston clearance with feeler ganges.

See under "Piston Clearance™. Page 27.

Oil Passages

The evlinder bloek  contains  drilled  oil
passages, one main oil gallery extending the
entive length of the right side of the block. and
one passage in the rear end of the block feeding
oil to the rocker arm mechanism. Side passages
fead from the main gallery to the main and
camshall ]w;ll‘irl,'__'.-a. It is of fundamental iln]ml‘-
tance that all oil passages are free and unob-
structed by sludge in order to permit satisfactory
circulation of the oil. If all auxiliary parts have
been removed. the naked eylinder block may be
put in a degreasing tank containing a suitable
degreasing agent for at least an hour. A powerful
water jet is then direeted through the oil passag-
es. and the water alterwards blown out with
t‘mnpl‘("--'t-d air. nol furgl'l!illg the passages
communieating with the oil pump. reducing
valve. main bearings and camshaft hearings, the
rocker lubrication passage. and the oil pressure
gange nipple. The end plugs for the main oil
gallery and the reducing valve plunger must be

removed during the hlowing.




Cracks

[f leakage is suspected. the block is tested
with water under pressure. The upper surface
of the block is then scaled off with gasket and
cylinder head. or with a special rigid metal plate.
The water pressure should he approx. 3 kg/em?®

1 “I_."lhfl.ill.

Cylinder Head
[eakage

If eracks are suspected in the evlinder head.
it should be tested with water under pressure.
using the same plate as used when testing the cy-
linder block. Remove the water distributing pipe
with tool SVO 1120 and mount instead a flange
with water hose nipple.

The water pressure should he appros. 3 kg/em®

10 Ih./sq.in.

Push Rod Sealing Tubes
If there is an oil I:-ak;l;,(r from the |n|-l| rod
tubes. they are sealed using the Tlanging ool
SVO 2050.
See also under "Valves and Valve Mechanism™,
1 L]
Crankshaft
Gauging Crankshaft Journals
The crankshaft is checked for linearity and

|i|<' j’l)'lll'[l.’l]" rnr (Illl-llr-l'lllllll'I. |(I|Il'l" iIIIII =core

marks. Place the erankshaft hetween centers and

e e———

l Fig. 46.

touch a dial indicator against the eenter main
bhearing journal. Fig. 16. The indicator registers
hoth journal out-of-round and journal runout
at the same time, and the reading will have to
be broken up by gauging the journal out-of-
round 51.'[1:11';1“-]_\' with a micrometer. The
maximum admissible runout at the center

journal is 0.05 mm=0.002 in.
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Fig. 47.

Out-of-round i< checked by means of a micro-
meter gange. Figo 17000 at least 6 angular settings
on the journal periphery and in 3 places along
its lencthe Maximum admissible ont-of-round is
0.05 mm 0.0020 in. for main bearing journals
and 0.07 mm- 0.0028 in. for rod journals. and
maxinunn taper is 0,05 mm - 0.0020 in. A bent
crankshaft shall be  replaced.  Out-of-round.
taper. and scored journals are reground to sui-
table undersize according to the table below.
The grinding is performed in special erankshaft
erinding machines.

The sizes given in the table muast bhe closely
|‘<'-|n't"!vlf as ||Il‘_‘- are chosen to ;_’.i\l' the proper
]H'.‘lril];: clearance 1n;_fvl]|rr with the I'f‘.-|ll‘('li\'l.'
replacement hearing inserts,

A grinding wheel should be dressed to give
radii of 2.75 3.00 mun — 011 - .12 in. at the

journal ends. as shown in Fig. 18.

Grinding Journals

The maximom  and minimal  diameters of
crankshaft journal standard and undersizes are
given in the table helow. All measurements are
ill T (l]illll"""ii(’“-“ i[l i"(’]]['!‘ﬁ sce Slll't‘iri(':lliun.

pages 67 - 68).

Main Bearing Journals

Min. Max.
Standard 53.950 53.960
0.010" undersize 53.606 53.706
0.020" o 33442 53.452
0030 - 53.188 53.198
0,010 = 52.934 52914
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Rod Bearing Journal

Min. Max.
Standard 17.589 17.600
0,010 undersize 47.335 17.316
0.020" = 47,081 17.002
0.030™ o 16.827 16.838
010" = 16.573 16.581

Grinding Rear Main Bearing Journals

Great care is required in grinding the rear
main bearing. where jonrnal width A, Fig. 48.
requires special attention. The proper oversizes
corresponding to jonrnal undersizes are listed

Ill‘illl“ = lllllll'll.‘-ltlll.ﬁ gl\'l']l 11 nn.

Min, | Max, | For Main Bearing Re-
muarks
Standurd 30,935 | 380975 | Stumdard
0.1 mim oversize | 30035 | 39075 | 0.010" undersize
02mm . 30.135 | 30075 | o020, '“'
.3 mm 4 39.235 | 39.275 | 00307 43
0.1 mm - 30,335 1 39375 | 0010 L

“1 Not for rear main hearing with separate throast washer
See also below “Main and Rod Bearings".

VOLVG
f4=1 T LY

Oil Passages

Clean crankshaft by submerging and boiling
it in degreasing tank. alterwards flushing clean
with water and blowing off water with compress-
ed air. Passages may be cleaned out with a
special brush,
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Main and Rod Bearings

Undersizes
Replacement hi.‘ilring inserts are available in
undersizes

0.010" 0.030” - 0.040".

Part nos. are stamped into the backing of all

0.020" -

bearings: undersize bearings also carry the
figure groups 01, 02. 03. or 01. designating the
four above undersizes.

The thrust washer for the rear main hearing is
available in standard and two oversizes, 0.1 mm
0.001”, and 0.3 mm — 0.012”. Separate thrust
washers are available for engines up to and
including no. 8652, exceptling nos. 3110, 3411,
2503--7969, and 8010—8511. This should he
taken into  consideration  when  regrinding
journal width.

For engines 3110, 3111. 55037969, 8010
4511, and from no. 8653 onwards. the rear
bearing has an integral thrust flange, and is
available in four oversize widths: 0.1, 0.2, 0.3.
and 0.4 mm (i.e. 0,001 — 0.008 — 0.012 — 0.016
in.). Engines with numbers other than those
specified may, however, he [itted with bearings
with integral thrust flange following a replace-
ment of evlinder block.

Installing Main and Rod Bearings
Adjustment of bearing clearance of hearing
pressure must never be carried out by filing the
bearing caps. The bearings are precision machin-
cd and must not he either filed or seraped. In
the event of damage or wear. the bearing inserts
are replaced: out-of-round journals are reground
to specified undersizes, and new undersize
IH';[l'il'g il]n(‘rl,ﬂ ill."\"{l']l‘(]. AI\\-;I‘-\-\ i]‘].-\'l'll.'(‘l th{‘ Ui]

flow to a damaged hearing.

Oil Sealing

The rear main bearing is fitted with a felt
sealing ring in two parts which is secured to the
engine block with two flanges. Between the lower
flange and the block. sealing is achieved hymeans
of two wood laths which are inserted into their
I'l'::}ll't'ti\“_‘ grooves after the lower ”altgv has
bheen installed.

The front end of the erankshaft carries a sheet
metal oil slinger elamped between the erankshaft
gear and the pulley hub. The timing gear cover
conlains a felt ring scaling against the pulley hub.



This seal is placed coneentric with the erankshaft
by means of ool SVO 1427 when the timing gear
cover is mounted., The [HI”I'_\' is then mounted.

The axial clearance of the crankshaft has

considerable influence on the efficieney of the

seals. and should (I[\\'il_\'.-i bhe between 0.01--0.1
mm (0.0004—0.001 in.).

Yolvo
2031}

Fig. 50.
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Pistons. Piston Rings, and Piston Pins

Gauging Pistons

The pistons are measured with a micrometer
at the hottom edge of the skirt, Fig. 19, at right
angles to the piston pin.

When reconditioning. fit a piston which is
lichter and fitted with a narrower upper ring
(1.5 mm instead of 2.5 mm). This piston should
he measured 9.5 mm from the lower edge.

The standard and oversize evlinder hores and

pistons are collated in the Specifications at the
cnd of this Manual,

VvoLve
10iw7?

Piston Clearance
The correct values of piston clearance are:
Specialloid pistons. 0.03- 0,05 mm 0.0012
0.0020 in.
Mahle pistons. 0.01-0.06 mm
0.0021 in.
WEDA pistons. 0,02 0.01F mum
0.0016 in.

The task of choosing a piston to suit a certain

0.00160

0.0008

cylinder bore is therefore reduced to selecting
one bearing the same code letter. 1.e. a Class D
piston for a Class D bore.

Piston clearance is measured (in the direction
of thrust) by using a feeler gauge in a spring
bhalance. The thickness of the feeler gauge is
selected in accordance with the largest measure-
ment in the tolerance range. For Mahle pistons
with a elearance of 0.04—0.06 mm. take an 0.06
mm gauge. The width should be /2" and pull

2—3 kg (4/2—6"/2 1b.).
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Piston Pin Clearance

To obtain corveet clearance for the piston pin.
use reamers with guide bush 20 Fig. 50, taking
only =<light ecuts in each pass. Correet it is
achieved when the piston pin slides into the
bosses under thumb pressure, Fig. 51, piston and

pin baving the same room temperature,

Piston Ring Clearance
a) New or rebored cylinder.

The gap between the piston ring ends, with the
ring fitted into the t‘l\']iutll'r hore. I"i]._:. 52 s
checked with a feeler gauge. The piston rings
must not bind anvwhere in the groove — check
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Fig, 5.

by rolling the ring in the groove around the
piston. Fig. 53, Measure elearance ina few places
with a feeler gauge: the correct value is shown

in the specifications,

b) Worn c¢ylinder bore.

Piston rings to be nsed in a worn evlinder bore
should generally be the same as those mounted
hefore, I a larger size is chosen, it must be filled
down to obtain correct fit at the lower turning
point of the piston stroke. As the eylinder wears
least at this point, so much must be filed away

from the ring ends that it hecomes out-of-ronnd.

20357



The sealing action suffers, and running-in time
is lengthened. I the cylinder ridge is not remov-
ed. the upper edge of the lop compression ring

must be beveled,

Weighing PPistons

[t is important that all pistons in an engine
have the same weight within certain specified
limits, lest vibrations arise in the l'u:_fim'. The
pistons are cheeked by placing one of them on
one pan of a balance. and balancing the other

pistons. one by one, against it. The differences

—‘—T xﬁ;f_, |
!

B
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registered by the balance pointer must not

= == (.11 oz.

exceed =& 3 grams

Assembling Piston and Connecting Rod
Before proceeding to assembling piston and
connecting rod. check that the piston pin
clearances to piston bosses and connecting rod
bushing are correct, and that the conneeting rod
1s i‘!'ui_‘_’lll. The ||i.\'lun I"ill!.‘,"h are nol plaicv(l on ”Il'
|:i.-lun until the |Ii‘-|l(lll and the rod have been
assembled. The top compression ring has a
beveled inside edge which should face upward.
and the second ring has one outside edge
beveled which should face downward. To install
I|1|- ])i-ai(nn :'in;_"e-l. e |||(' '-]u'('iell ]Ji:-alurl l‘illg cX=
pander tool, Fig. 55. Oil piston pin and bushing
bhefore assembly, Check that the piston is cor-
reetly assembled with the connecting rod. In
Mahle pistons, the piston pin bore is slightly off
center. and it is very important that the correct
side is turned forward. The pistons are generally
marked with an arrow or the word “vorn™
“front™ which should point forward. Put retainer

circlips in both piston hosses,

Conneeting Rods
Replacing Piston Pin Bushing
Lsing tool SVO 1355 A (SYO 1355). press out

the old bushing and install a new one. placing a

£l
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suitable sleeve below the rod small-end, Fig. 56.
- - - o F‘. g L] ’
The bushing is then reamed to size. Take only

light cuts and cheek repeatedly with the pin until
it can be pressed in by a light pressure of the

thumb. Fig. 57.

Straightening Connecting Rod

When an engine is being overhauled, the con-
necting rods shall always be straightened before
they are replaced in the engine, Figs. 58--59.
The straightening can be undertaken with, or
without., the piston mounted on the rod. If the
piston has been disassembled. it is advisable to
straighten the rods hefore the piston is replaced

illlll lhi'll lll:lkl' i (’lll't']i ilrll'l' I'!'ilh.-i('lllll“ll;." llll'

piston.

The piston rings must be taken off if the con-

neeting rod is 1o he checked complete with

|1i-1 o1,

Weight

The connecting rods of one and the same
t'llgiltu' shall have as ll(-all‘]) as ]1045”1]1' the same
weight, Connecting rods are graded in four
weight classes. denoted by the letters A D,
which are stamped on the rods immediately

above the splitting line for the bearing eap.

1—-30

Only connecting rods with the same letter may
be installed in one and the same engine. When
replacing connecting rods in carlier engines
where no lettering of the conneeting rods was
used, the Wl'ighl of the rods must be determined.
The weights listed in the specification part of
the Manual refer to the complete rod with
reamed bushing ready for installation. Mark the
connecting rod with the correct letter when

removing,

Bearings

As the connecting rod bearings have replace-
c'l.l]ll' ill?‘l'l'l.‘; I]l'l'l'i‘i(']l ]'Ilil('llinl'([ lo correct Fizl"
the bearing caps must not on any account be
adjusted by filing in order 1o take up clearance.
In this case. new bearing inserts shall be install-
|'!'. Il !]1" I"l)‘[ j(]"l'nal I" ."(_'[)l'('{l or so n'llll.'ll worn
II].']‘ new Iil'ilri“]'.';h ill:‘il] \\'()Il{(l ||i]\'l' loo ]'Il.]”'l]
clearance, the journal must be reground and new
undersize bearings installed. See under “Grind-

ing Bearing Journals™.

Camshafl

Different versions of the engine have cam-
shafts that differ -|i:_',i|l|} in respecl of cam lobe
form. A new type of camshalt may be installed
in an older engine. if the valve to rocker
clearances prescribed for the new camshalt are
observed. In this case, also mount a new plate on
the engine specifyving the new clearance values.

The elearances are stated in the specifications

at the end of the Manual.




[nspection

The camshaft is inspected for linearity and
for wear of journals, cams and distributor gear.
The camshaft must be straight within 0.04 mm

0.0008 in. A bent camshaft cannot be
straightened but should be replaced.

The maximum admissible wear is 0.075 mm =
0.003 in. if new camshaflt bearings are mounted.

[f cams, journals. or ignition distributor gear

are ll]lll.']l waori. I'L'|]1£l(’|‘ :'alnr‘]mfl.

Replacing Camshaft Bearings

Camshaflt bhearings that have worn 0.05 mim=
0.002 in, or more. are to be replaced. This opera-
tion requires a boring machine and should not be
undertaken by anyone but a skilled worker.
When [lrt':—‘.sing In new ||(‘;|rin;._-;.~" take care that
the oil-holes in the hearings mate with the oil

passages in the block.

Replacing Camshaft Gear

The camshaft gear is replaced when the back-
lash reaches 0.12 mm =0.0017 in. The camshaft
can be taken out with the engine still mounted
in the vehicle. see page 21, The new gear is
mounted with tool SVO 1356A while taking care
not to damage the gear.

Camshaft Timing
The timing gears are indexed for correct

timing. Fig. 60.

Valves and Valve Mechanism
In order to obtain maximum power and
acceleration. and optimum fuel economy. it is

important that valves and valve mechanism are

SRR DS et e e BT
i - v ,.-"

Fig. 0l.
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in perfect condition. The greatest care should be
exercised in all work with these parts, and the
measurements and clearances recommended
should be closely observed.

Inspection
Valves

The valve stem must be perfeetly straight,
and the wear must nowhere exceed 0.02 mm =
0.0008 in. on the diameter. If the valve head
cdge falls below 1T mm=0.0F in. in width after
regrinding. the valve is rejected.

Jalve Guides

The valve stem to valve guide clearance is
checked by means of a new valve. An intake
valve is always used to cheek the intake valve
cuides, and exhaust valve to check the exhaust
valve guides. as the stem diameters are different.
Given a new valve. the clearances should not
exceed 0.13 mm=0.005 in. for the intake valve
and 0.15 mm-—0.006 in. for the exhaust valve.

The method of measuring the clearance is

shown in Fig. 61.

Valve Springs

The valve springs must conform to the speci-
lications given in the table below. Please note
that different engines may have different types
of valve springs. depending on the serial number
(stamped on engine identifieation plate). The
,-']H‘illgH are ('.IU:‘N_'-‘\‘(}U"([ al one l'n([ ‘\'}Ii('ll i."i
placed downward when installing the spring.
FFig. 63 illustrates the testing of a spring.

iy Spring
Engine Part no, S
Load (kg) Length tmm)
0 68
195300 4042 1
60+3 1.5
0 50
195301 302 30
56:+3 32
495302 0 12,5
earlier version 272 a7
81 285
495302 0 15
late version 22542 39
spring marked blae 66-+3.5 30,5
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Fig. 63.

The Later version valve spring. marked blue, is
mounted in the evlinder heads without a lower
seal washer. This is possible hecanse the spring
i‘* I('ll!..'_‘t'l'- ;l]]ll l‘\ ]ll']ll ll\ i I|t}ll' ]‘i'l'l'."‘."‘l'l} i" llll'
evlinder head. 1. Fig. 62,

If the blue-coded spring is to be mounted in
il t'}]il“ll". ]ll';ld 'Ur |hl‘ 1'i|]'|i|']' |)]l|' \\'hl'l'i' Ihl'
recess is intended for a larger diameter spring. a
special guide washer must he installed as shown
in 2. Fig. 62, The usual lower valve spring seat
wiasher cannot he used with a spring of the new
Lype. Valve springs of different types should

not be installed in one and the same engine,

Push Rods .

The push rods must be perfectly straight:
cheek by rolling them on a surface plate. If they
roll irregularly, they are hent and must be rejee-
ted. The push rods of engine item no. 195302
are 1.5 mm=—=0.06 in. shorter than the rods in

the older engines.
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Replacing Valve Guides

Press out the old valve guides with 1ool SVO
1159 mounted in a press. Installing new valve
gnides. tool SVO 1158 for engine no. 195300 and
tool SVO 1158 for later engines, Fig. 61. auto-
matically give correet mounting depth. After
installation. the distances from the valve guide
upper end to the eylinder head upper flat should
be as specilied in Fig. 65. where 29 mm = 1.14

in. and 21 mm = 0.83 n.




New valve guides are reamed with reamer
SVO 1128. which is used for hoth intake and
exhaust valve guides. As the intake valve stems
have slightly larger diameter than the exhaust
valve stems. the intake valve to valve guide

clearance becomes automatically slightly smaller.

Fig 67.

Valve Seat Grinding
Before grinding valve seats. always elean the
combustion chambers and gas passages in the cy-

PV 444—445

linder head. and install and ream new wvalve
guides, if required.

Take care not to remove more malerial than
absolutely necessary in order to obtain correct
angle and width of the seat.

The refacing is performed either with hand
milling cutters. Fig. 66. or. preferably. with an
clectrically driven high-speed grinder. The
grinding wheels used must be carefully dressed
and adjusted to 457 using a special attachment
which is set to the desired ungltr. The wheel with
center is placed on the shaft of the attachment.
and iz rotated by the electric machine while a
dressing diamond is moved back and forth over
the working surface of the wheel.

To reface the valve seat. a spindle which is
part of the equipment. is first placed in the valve
guide where it is centered and locked in positon
1]}- medans l]r dan I'Xllillltll.'l' errullgl'"]l'[ll. rl‘hl'
spindle is then lightly oiled. the mounted grin-
ding wheel placed on the spindle and driven by,
the eleetrie machine under light pressure. The
‘\'hl.'('l .‘“ll{)lll[l ]ll' ;lllll‘\'l'([ lo rotate lll]l‘\' il fl.'\'\'
seconds at a time: the machine is then switched
of f but is not lifted until the wheel has come to
a stop. This procedure is continued until the
entire seating surface is smooth. If necessary. the
width of the seat face is reduced from above by
means of a 20 angle grinding wheel. and from
the hottom ]13.' means of a 707 wheel. After grin—
1];”,'.; i.‘“ l'()llll]li'[(‘[]. l]'ll' seal ‘\‘illl]] .‘-]'l(lll]il lli' j\."

1.5 mm—0.06 in.. Fig. 67.

Valve Grinding

Valve grinding comprises three operations:
refacing of the valve head sealing surface, cut-
off grinding of the stem end. hoth performed in
special machines, and the final lapping-in of the
valve head against the valve seat with the help of
dan :Illl"il-ii\‘i‘ (.'U”]]lﬂll”(].

The facing of the valve head is carried out in
special machines. The valve is chucked and
llrollghl into rotation uguiusl H fiul--gr:iin grin-
ding wheel, also rotating. Before the operation,
the valve must be carefully eleaned from earbon
and oil. The feed is adjusted so that the face does
not blue owing to excessive heat. After the ope-
ration. the thickness of the valve head at the
edge should be at least 1 mm=0.01 in.. or the
valve is rejeet. Valves with thinner edges will
soon bhe scorched and warp.

To grind the stem end, place the valve in a
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vee-block and press the stem against the side of
a grinding wheel, while at the same time rotating
the valve.

The final lapping-in of the valve is carried out
against the seat proper which is given a light coal
of an abrasive compound mixed with oil. The val-
ve 1s p]a(‘(-(] n pu.-ailiml.. [ll‘t‘:-'u:-‘l‘ll ;l[.;;lin.-&! the seal,
and rotated back and forth a few times by means
of a suitable implement. After repeating this
operation a few times, lift out the valve and
l'll‘ﬂll \'H]\'l' ;lllll seal. Nl'x‘. ill}l'].\' a coal |)f I)Eli]ll

to the valve head surface, insert the valve in the

valve guide, press it against the seat and turn

about one-quarter turn. If the contact is satisfac-
tory, the paint will cover the entire surface of
the seat.

Installing New Valve Seats

Note! Before a valve seat is replaced, always
install a new valve guide and ream 1o correct
size.

When a valve seat is so heavily scored that it
cannot be reconditioned by milling or grinding,
it must be removed altogether by means of a spe-
cial end milling cutter, and a new. steel or cast
iron. insert installed in its place. The new scat
insert must be very earefully milled to size and
pressed into place in order 1o seat perfectly.
~— The operation requires a special equipment
containing a milling attachment and drifting
tools.

The new seat insert is cooled with carbon
dioxide snow, and is then pressed into place with
the formed drift. The new seat is then ground 1o

correetl width and :lng]l' as above.

Rocker Arms

The rocker arms carry numbers. beginning
from the front end. When a new rocker arm is
mounted. it should be marked with its appropri-
ate number before installation. All rockers in the
i{lll' \'('r.“!iU]I (l{ lI]l' Ij I l; t‘“gi]ll' 'lﬂ\'(.' 011 [)i!::'r.i:tgl‘r&.

Itisimportant that the rocker hushings are not
too much worn, 0.1 mm = 0.004 in. being admiss-

ible. Take care that the rocker arm pad has the
correct form, that the oil passages are not clogged
mup. and that the locknut and the ball and thread
of the adjusting screw are in good condition.

When replacing rocker arm hushings, 1ake
care 1o turn them the correet way: the passage
in the bushing should form 30" angle with the
ball screw. Earlier type bushings are mounted
using drift SVO 1119 and a press. present type
bushings using tool SVO 4154, Fig. 68. A suitable
sleeve 2. Fig. 68. is used as rapport. The new
bushings are reamed 1o size with reamer SVO
4129 in the case of earlier type bushing, reamer
SVO 4153 for late type bushing. Fig. 69.

The surface of the rocker arm pad is ground
smooth with the help of a special tool. The pads
are case-hardened. restricting grinding depth to
max. 0.5 mm=0.02 in. The oil passages in the
bushings are blown clean with compressed air.

Defective adjusting serews and locknuts are

rejected and replaced.




Rocker Arm Shafl

The rocker arm shaft must he replaced when
the rocker journals have worn 0.05 nmim — 0.002
in. Good shaflts are blown through with compres-

St‘ll air.

Valve Lifters
Valve lifters with worn or damaged bearing

.\"Ill'ril(‘l'ﬁ'- dre I'l'jl'{'ll'(I ;llll] l'l'll](l(_‘('ll‘

Valve Adjustment

After reconditioning an engine. the lirst thing
to do is make a preliminary adjustment of rocker
to valve clearances. This is done in the following
manner. with all spark plugs removed.

Number one piston is eranked to ignition posi-
tion. as observed by the closing of the exhaust

valve on no. four eylinder.
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Back off locknut 2, Fig. 70, and turn ball screw
I until feeler gauge binds, then slacken screw
t‘rlough to allow the gauge to he moved with some
friction. Tighten locknut, taking care that the
screw does not turn with it, Fig. 71. Now place
1no. ff.'lllr ]]i."‘[(]“ ill iglli[iull p(!.-iilion ]])_ (’l]:‘-('r\-’i“g
the closing of no. one cylinder exhaust valve, and
adjust the valves. Then proceed to adjust valve
clearances of cylinders nos. two and three. The
closing of no. three eylinder exhaust valve signi-

fies ignition in eylinder no. two, and vice versa.

'rh(' proper T‘()(‘I'\('[‘ to \'ﬂ]‘\'t," (']l'ﬂl‘ﬂll(‘(‘rj are;

Engine pirt 5o Intake valve Exhaust valve
e mni mim
195300 0.15 0.20
15301 0.30 0,35
495302 0.10 0.5

\\.Il('ll lllf' \'ill\i' l‘]t.‘;lr;lll('l's ]]il\'l' I!I‘|'|| Elt[j“.‘\l"d.
refit spark plugs and start engine. Do not forget
to [ill oil and water.

A final adjustment is made when the engine
has reached normal operating temperature.

Then check clearances while engine is idling.

]“I}'\\'l](.'l_‘l

Replacing IFlywheel Bushing

If the flywheel center hushing is so much waorn
that the transmission mainshafl pilot |1t':|rir|g
has become loose. the hore may be turned to in-

s . . . -
crease the diameter to receive an insert ring. The

diameter of the bearing bore should be 35+ {40

mm. and maximom runout is 0,025 mm =0.001 in.
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Refacing Flywheel

If the face of the flywheel is scored, it may be
refaced by grinding with a special grinding
attachment in a lathe, Fig. 72. The total depth
available for grinding is restricted to 0.75 mm=
0.03 in.

Replacing Ring Gear

Remove the old ring gear with hammer and
drift (chisel). heat the new ring gear to about
180 C=355 I and place it on the flywheel with
the beveled side of the teeth upwards (i.e. facing
the front of the engine after mounting flywheel).
T;l]l the gear lightly to seat 1t well agains| the
?‘Ill‘lllllt'r' on IIH' fl_\\\‘lll'l'l.

Cluteh Pilot Bearing

The eluteh pilot bearing in the flywheel should
be t'r-]:]:l('r'(l if play is evident. or if it shows
damage to balls. ball-cage. or races after cleaning.
Drive out the old bearing and install a new one
with tool SVO 1126, If flywheel and flywheel
cover arc mounted. use tool SVO 4090 1o extract

hearing,

VOLVO
20nol
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Lubri ating Svystem

Oil Pump
Testing
To test o1l [LLLLLLTER disassemble. fill with oil. and

lurn ]| bitl'l\\\'.'ll'li- W 'I”I' !IIJ](“II_'_': H | fill:_'.l'l‘ ACross

the inlet port. A pressure shall be clearly felt.

Reconditioning

The most important requirement is that the
pump shaft must not have too much clearanee in
the housing. Clean the pump and check elearance.
Worn or damaged bushings are replaced: if
housing is scored. replace entire housing. The
shaf 1:||-|1i|1;_:- are ]ln-....l-{] into pna‘iliutt and
reamed to size. using a reamer and goide hush,
Holes for grooved pins are drilled in shaft after
gears have been mounted. Before locking driving
gear in place. cheek that there is an axial clea-
rance of 0.02 mm=0.0008 in.. and that gear
bhacklash is between 0015 -0.35 mm. i.e. 0.006—

0.011 in.. Fig. 73. The driven gear is mounted
with the ground side facing the pump housing
cover. A scored cover may be refaced on a plain

grinding machine.

Before assembling cover. check elearance bet-
ween cover and gears as shown in Fig. 74. The
correel value is 0.05 mm=0.002 in.

Always use Volvo original gasket between
cover and housing. as the thickness of this gaskel

determines the gear lo cover clearance.
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Fig. 75.

Installing Oil Pump

If the pump has been removed. with distributor
left in place, take care to rotate pump shaft
when reassembling pump so that the slot in the
upper pump shaft end engages the driver on the
distributor shaft. If the engine has been eranked
over. or the distributor shaft rotated. while the
oil pump was disassembled. it will be necessary
to retime the igtlitiun after l‘!'ilb:-t‘lll]]lill;.’, the
pump. The installation of the pump is facilitated
if the distributor is removed and put back when
the oil pump has been seeured. With the engine
cranked to 0" and no. one eylinder ignition. the
driving gear shall be in the position shown in

Fig. 75.

Reducing Valve

The reducing valve plunger is extracted by
means of tool SVO 2079. Clean plunger before
reassembling. The spring is tested in the manner
shown in Fig. 63: if it differs from the specified
length, replace spring.

Oil Strainer

Clean oil strainer by washing with suitable sol-
vent and blowing dry with compressed air. It
may also be brushed with a hard brush — do not
usc a steel wire brush. If the strainer wire has
come loose at the edge, repair by soldering, or
replace strainer,
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Oil Passages

It is very important that the oil passages are
perfectly clean and great care should be taken to
ensure the removal of all obstructions. The best
method is to remove the plugs at both ends of
the main oil gallery and scrape the walls of the
passages clean with a piece of steel wire or other
suitable implement. aflterwards flushing out with
water and blowing dry with compressed air, Then
remove the three plugs on the left side of the
cvlinder block and elean the side passages in the
same manner. Do not forget the rocker system oil
passage rising through the cylinder block and
cvlinder head beside the last eylinder.

Oil Cleaner

The eleaner cartridge should be replaced on
the occasion of any major reconditioning of the
engine. and at the regular 10.000 km, i.e. 6000
mile. maintenance intervals. Remove the nut on
top of the cleaner cover. and lift cover and cart-
ri[lgt-, When rc-a:-:sf'nlljling. check that g:h‘kt'l is
in {.;nm] condition and seals well. otherwise re-
place it. — On cars with cleaners which cannot he

1]i:~ilﬁ‘il'lll|lll‘(l. I‘l"!lil(.‘l' l'lllil’[' (_'II‘ZII'I('I‘.

Crankcase Breather

The purpose of the erankease breather is to re-
move vapor and blowhy gases from the erankease
I||ru||!.:|'| a pi]w on the left side of the erankease.
If this pipe should become obstructed. a pressure
risc occurs in the crankease which may lead to oil
leakage at the main bhearings and erankcase gas-
kets. The \‘l'nli];lling ]Jipl' and the oil filler cap
filter should be eleaned carefully at regular inter-

vals and in connection with major overhaul.

Igmtmn S}fsl(:m

Ignition Distributor
Dismantling Distributor

1. Remove distributor head and rotor as-
sembly.

o

Disconneet vacuum governor link and re-
move governor assembly by removing two
screws sccuring governor to distributor
housing.

3. Remove screws securing breaker assembly
carrier plate in distributor housing. and lift
out breaker assembly.
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4. Drive out grooved pin holding shaft coup-
ling dog. and remove shaft.
5. Remove breaker cam retainer ring and re-
move breaker cam.
To reassemble, proceed in reverse order.

Inspection

Inspect separately the various distributor
parts, shaft. governors., hreaker assembly, con-
denser. and terminal head.

Distributor shaft

The distributor shaft runs in two bushings
‘\II]I H t']t‘ill"illl(‘l‘ \\‘i.ilhll must not I',\(‘l‘l‘[l t]l.-?.'-l'
mm = 0.005 in. Replace worn bushings. If the
governor mounting plate is damaged, replace

shaft

Centirifugal Governor

The eentrifugal governor is located in the hot-
tom part of distributor housing. and consists of
two springloaded  weights, Replace  damaged

weights and stretched springs.

Breaker assembly

The breaker ecam is a sleeve riding on the distri-
butor shaft. and connected with the governor
weights by means of linkages. The surfaces of
the four cams must not be too l‘ull{:'l or too much
worn as reliable distributor action is then -

p:tir:-t]. HI'[I'EI.['I' il llillllligl'll IJ]‘t'.’II\I'l' cani.

The breaker assembly carrier plate acts as a
F‘ll!l!llll'l rtll' lh" Ill'l‘ﬂl\'l'l- Phlt(’ ]]l‘(lill'r 011 \\'hil'!'
the breaker arms are mounted. In the first ver-
sion of Auto-Lite distributor used. the breaker
|J|:ll|- was mounted on the carrier ]I]ZI“‘ la_\' neans
of a hall bearing.

Inspect the breaker points for burning and
pitting. Il damage is considerable, replace con-
tact strips. Replace also. if the dwell surface of
the moving breaker arm. or the arm pivot. are
so much worn that adjustment is no longer pos-

sible,

Condenser

An electrie condenser consists of two condue-
ting electrodes separated by an insulating me-
dinm called the dielectric. The purpose of the
condenser is to prevent arcing at the hreaker
points which would cause pitting and carbon
formation, resulting in bad contact.
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The condenser is connected in parallel with
the breaker contacts. If found defective. the
condenser should be replaced. hut not until the
charging current from the generator has been
measured. Too high charging currents. and over-
charging of the battery. will destroy the conden-

s¢r.

Fig. 70,

Terminal head and cables

The disteibutor terminal head is held in place
Ia}' lwo ('Iillllflm Cheek their -|:rin'::i|||~-~ when
.'|-.-'l'u||||ir|,'_'_ to see that !|ll'_\ hold terminal head
securely.

5(':‘.’1;:1' all terminals pl'Ffi'('”_\' clean, then test
distributor head for cracks. pm‘lit'llhl rly between
terminals and from terminals to the bottom edge
of the head. Such eracks are apt to canse ignition
troubles.

The spark plug cables must be in perfect con-
dition in order to give reliable and safe serviee.
Cables with broken or otherwise damaged insula-

tion are replaced.

Yacuum governor
T'wo serews secnre the vacuum governor to the

distributor. housing The movement of the




Fig. 77.

|ii;lp|u';|gm is transmitled to the hreaker ]Jl.‘ih"
l:y means of a link. See below under "|'r-.-l.ing

Distributor™. page ‘11.

.
Spark Plugs

The selection of suitable spark plugs for the
engine is important. Recommended types are
listed in the specification at the end of the
Manual.

The spark plugs must he free from carbon and
other t]v]msil-:. and must have the prt--an'riln-([
clectrode gap.

Spark plugs will keep elean of deposits if ope-
rated at the temperature for which they have
been designed. If a spark plug is clogged with
carbon. or wet with oil, the reason may be cither
a defective insulator or wrong cleetrode ﬁ[)il(‘ill;.’,.
Sand blast electrodes. adjust spacing, and test
plug as detailed below.

If it does not remove the defect, the spark plug

is probably too “hot™, i.e. its heat resistance is
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too high. Replace with plug with lower heat
number. If the plugs are burnt or pitted. the
temperature has probably been too high: replace
with plug with higher heat number.

Cleaning of spark plugsis best carried out by

sand blasting in a special apparatus shown in Fig.

76. Oily plugs are washed in gasoline before blas-
ling.

Blow plugs clean. inspeet for electrode erosion,

and rejeet plugs that are heavily pitted. Change
spark plugs regularly at 20,000 kin — 12.000 mile

intervals,

Fig. 79.

Adjust electrode spacing to 0.7-0.8 mm
0.028 0.032 in. Always use a wire gauge to
measure gap. Fig. 77, as a feeler gauge gives too
large electrode gaps. To adjust gap. bend side
clectrode with a pair of pliers, Fig. 78. For the

testing of plugs, see “lgnition System Testing™.

I;_;nilinn Coil

Defects ocenrring in ignition coils ecan generally
not be rl'll:lil'l'(!. and the coil must bhe rv]nl;lcrd.
See under Tlgnition System Testing™ for igni-
tion coil testing procedure.

[gnition Tlmmg

The ignition is timed by rotating the crank-
shalt until the piston of no. one cylinder is in the
ignition position, and then placing the distribu-
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Fig. 81.

tor hreaker arm in inri'ul\'in;: [m-iliuu. The aclual

|I]‘l]('l't'|l!'l‘ i.'! IJI]”iIIl‘lI ]ll‘lﬂ\\'.

Remove rocker cover and spark plugs.
Turn engine slowly by pulling the fan (in
[Ill' |l'||'|l]ili I'lll?“i]];,.‘: lll‘l'l'('!]‘ll]]] “"(! tll’?‘l'r\'l'
the valves of no. one evlinder. When hoth
valves are closed. the piston is rising on
the compression stroke toward ignition
pniu!.

Now observe the window in the left side
of flywheel cover. and turn engine until the
ignition setting stated in the specification
is directly opposite the index. Fix. 79. If the
engine is inadvertently pulled past this set-
ting. return a suitable amount and advance
again to obtain the correct setting,

In some cars. which are equipped with a
new type of heater. reading is a little dif-

—T)

Fig. 82.

ficult. and the marks have bheen supplemen-
ted by other means. i.e. a raised index on
the timing gear cover which coineides with
a noteh in the erankshaflt pulley at 07 set-
ting. This change is effective as from engine

no. 29811,

6.

Remove serew under distributor and rotate
distributor clockwise until breaker con-
tacts close. Connect a test lamp of max. 3
waltls as shown in Fig. 80 and tarn on the
iznition.

Rotate distributor slowly counter-clockwise
until test l;uup Ii;_'his' up. and then lig]]te-ll
screw nnder distributor.

Cheek that the distributor rotor points to
the terminal which conneets to no. ane
spark plug. Then assemble the other spark
plug cables in the distributor head in the




proper direction (distributor shaft rotates
clockwise) and firing order. Fig. 81. The fi-

riu:_-: order of the (_'}'“lltIl']‘.‘G 15 1—3 2

Fig. 84.

Use the lamp shown in Fig. 82 1o check the
ignition timing when the engine is running
and Imilll it to the i.l"\\\lll‘['l cover window,
The lamp conneets to the battery and to no.
one spark plug. and lights up every time no.
one })lll;: fires. (]\\'in;: to the '-Ii'l|||u-l‘l|||it'
effect. the flyvwheel markings will appear
as stationary. The engine should ran atidle
speed: at higher speeds the distributor go-
vernor I|f'l.‘)||||" lllll‘i';tli\i‘ .'1||l| .'|f|\&|”t""“ llll'
ignition timing o that the idle timing can-

nol be cheeked.

A
roigs

Fig. 85.
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[gnition System Tesling
Testing Ignition Distributor

The ignition distributor is tested in a special
distributor tester. Fig. 83.

Place the distributor in the receptacle and run
it at the speeds given in the specification.

If the test values do not agree with thoese in
the a]n-('il.it:il!iull.-. ill.h]n'('.'l the ('t'llll'irllgill gover-
nor. A defective vacuum governor must generally
he replaced. the nsnal canse heing a ruptured or
damaged diapragm.

Obscrve instructions accompanving the distri-

bhutor tester,

Adjusting Breaker Point Spacing

Correct breaker ||ni||l -|Hll'illi.'. (o Ilg 81). 1s
set by running the distributor in the tester of Fig.
03 and observing the dwell angle. Run distribue-
tor at 250 rpme. and adjust gap by means of the
setserew. The correet value of dwell angle is gi-
ven in the speeification.

IT no distributor tester is available, adjust the
hreaker point spacing to 0.1 0.5 mm —0.016
0.020 in. Rotate the shaft to a ||l|i||l where the
gap is maximum. then loosen the setserew of
the fixed contact and adjust gap by turning the
cecentric serew. and fin;l]l_\' |l|l|| selserew lighl,
In the Boseh distributor. the distance hetween
setserew and adjusting serew is larger than in

the Auto-Lite distributors.

rge . . y Al 1, 8 ) 4
Festing Spark Plugs
:
After eleaning and adjusting spark plugs. 1est
them in the special spark plug tester. Ilig, 76. as

it is impossible to judge their true condition from

ovular inspection only.,
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Mount the spark plug and place the pressure
chamber of the apparatus under 7 kg/em* =100
Ih./sq.in. pressure. Conneet the lead to the plug
ferrule: if the plug is in good working order, a
powerful spark will then be seen in the inspee-
tion window when the switeh is ||1‘1'.~1.-:1-t!.

Observe instructions accompanying the tester,

Testing Ignition Coil

The ignition coil is tested in a special coil
tester. Mg, 85, Tests should be made with the coil
at normal temperature. and heated by being con-
nected to a 6-volt battery for about 15 minutes.

A test lamp connected into the primary eirenit
should light up if the coil in order. If the lamp
remains dark, the primary is open. Replace the
coil,

The secondary is tested with 220 volis D. C.
AL neon hully connected in series with the secon-
dary winding <hould glow if the winding is in
order. The bulb is grounded to one of the ter-

minal serews.

¢ ard

!“JA,'..'. 0.

I. Air horn 6. Connector rod

2. Air horn assembling 7. Main body flunge

AUrew 8. Air screw
5. Idle jet plug 9. Spacing [lange
I. Main jet plug 10, Connector rod
3. Idle jet plug 11. Main body with

float bowl

Testing Condenser

The condenser is tested with a special instru-
ment, IFig. 86. IFor the test. the condenser is dis-
connected from the distributor in order 1o ex-
clude influence of unsatisfactory terminal insu-
lation on the result. Follow instructions shipped
with the tester.

The condenser is tested for |¢~;||-;;tgv ]p:,' connece-
ting it in series with a neon bulb to 220 volts D.C.
Conneet the condenser sleeve to one eable, and
Il[{l['l' t]l(' 1)[!“']' (':illl[' on Il!L' ('I)l]([l']l-‘ii'r connec-
tor cable: the neon will then light up brightly
during a short moment when the condenser is
charged. Depending on the condition of the con-
denser, the bulb will continue to glow more or
less hrightly. or go out again. Remove the cable
and short-cirenit the condenser — a powerful
spark shall ensue. If no spark is obtained. the
condenser dicleetrie is damaged. and the con-

denser is rejected and replaced.

voLvo
toBIS

Fig. 88.

1. Air horn 6. Main body flange
2. Choke plate shalt 7. Throttle plate shaft
3. Pump jet plug 8. Main body with float bowl
I. Idle mixture serew 9. Float bowl cover assembling
3. Pump filter plug serew

10. Float bowl cover




Testing Distributor Terminal Head
Wash distributor head carefully in elean gaso-
line and test its insulating propertics by connee-
ling ils terminals. in pairs. to 220 volts D.C. via a
ncon bulb. If the bulb glows. the distributor head
is cracked or fouled by carbon deposits which

-;pt'iug the eurrent between terminals,

FFuel System

Carter Carburetor
Cleaning
Carburctor cleaning includes eleaning of float
bowl. accelerator pump. fuel passages. and jets,
Disconneet connector rods (6 and 10, Fig. 87).
remove air horn (1) from main hody (11). and

lour serews sceuring float how!l cover and take

Fig. 8.

off bhowl cover. Separate main hody (1) and
body flange (7). Remove air serew (8). main jet
plug (1) and idle jet plugs (3 and 5). also pump
filter plug (5. Fig. 88). inlet and outlet valves,
and accelerator jet plug (3).

Wash all parts carefully in elean gasoline and
blow dry with compressed air. Carefully blow ot
all impurities from float howl, pump barrel,
passages and jets,

Use only compressed air to clean stopped jets

do not scrape with metal wires or similar
implements. The idle jet. for example. is manu-
factured to a tolerance of 0.006 mm = 0.00021 in.

and would be ruined by even a minute scrateh.
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After blowing elean, test inlet and outlet val-
ves |)3. blowing t]lruug]l them with the mouth,
They must pass air in one direction only. Replace
defeetive valves,

[nstall valves and all plugs. assemble main
hody on flange. cheek and adjust if necessary:

1. Float level and front.

Pump stroke.

3. Metering rod.
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Checking Float Level

The float level is checked by means of gauge
T 109 - 80. or a 9.5 mm wide feeler gauge (4. Fig.
89), which is placed between float and howl
cover. Turn ;.'.il‘-]\l‘l aside for the cheek. The ton-
ague shall bear on the needle valve (2) without
exerting a load on it,

If the spacing differs from 9.5 mm. adjust by
hending tongune. Bending toward the valve re-
duces fuel level, and viee versa. I it is suspeeted
that the float has sprung a leak. c.g. if carburetor
is flooding. remove float and shake it to find out
il it contains fuel. In this case. submerge in hot
waler to lind location of puncture. then drill a
I mom 16" hole in float dircetly opposite the
puncture. Shake out the fuel. then solder hoth
holes. nsing only a minimum amount of tin to

[il'l‘!] I'Ill\\ n l'll' i!ll'l'l'il“l' ill '\\I‘i{_‘;lll.

Checking Accelerator Pump Stroke
Assemble float howl cover, complete with [lom
on float howl and conneet throttle to pumyp con-

nector rod,

Fig, 92,

The flow through aceelerator pump jet deter-
llljlll'.‘l 1h(‘ H('l'f‘l"l‘;lli““ ]Jl‘ll[)l'l‘lit'h C}l. I.h" I"l;.';i“(‘.
Cheek flow by measoring plunger stroke with
gauge T 109 117 S which is placed on top bowl
cover: llll'ull[l' -“II(J"](' Ill' "Ul“]lll'll'l}' l'l(l‘;l"l. 'I‘“I'II
nut (1) on the gauge to make finger (2) just touch
the upper end of plunger rod (3. Fig. 90). Note
scale reading,

Turn throttle to wide open. and move finger
(2) to position shown in Fig. 91,

The difference between the two readings.

T4

with throttle valve fully closed and wide open,

T = Al ¥
should he 6" = 3.5 mm. Adjust by bending
connector rod at A, Fig. 87.

Checking Metering Rod

Final adjustment of the metering rod can not
be effected until the aceelerator pump stroke
adjustment has been made. Never bend connec-
tor rod in order to adjust metering rod.

Place gange T 109—26 as shown by Fig. 92.
With the throttle elosed. loosen nut (2) on rod
holder (3). and place holder in recess in gauge
(1). Tighten nut and install metering rod, taking
care that it is correetly placed in the jet.

Alternative Metering Rod Adjustment

The metering rod can also be adjusted in the
following manner.

Open throttle and place gauge T 109—44 bet-
ween carburetor throat and throttle ]}];:h' beside
the idle port slot. This epening corresponds to
0.015 in.=0.38 mm.

Push metering rod down until it bottoms in
nain jrl. _-\c]ju.-l rod holder so that it touches the
top of the rod eye. and tighten nut.

A certain leaning-out of the mixture at low
speed can be achieved if the metering rod is lo-
wered slightly, by using an 0.6 mm dia. wire

instead of gange T, 109—1 L

Metering Rods

There is a choice of three metering rods for
Carter carburetor WO—618 as used in the B4 B
engine:
590 (Volvo no.
71491). for gasoline. Used with main jet
120—1518S.

2. Metering rod.

I. Metering rod. Standard, 75-

75697 (Volvo no. 71630),
for ethyl fuel. Used with main jet 120—
1518.

3. Metering rod., special, 75—676 (Volvo no.
71026) for
though at the expense of engine power.
Used with main jet 121—1518S.

reduced fuel consumption,

Zenith Carburetor

Disassembling

1. Blow carburetor outside clean.

2. Remove air cleaner, disconneet fuel pipe,
vacuum pipe, throttle and choke linkages.

Remove carburetor from intake manifold.

(o]




Cleaning

L.

b=

]

Remove two float bowl cover screws, and
take off bowl cover.

Drain float bowl and take out float.
Unscrew jets(9—12. Fig. 93). and ball check
valve (7) of accelerator pump system. Use a
medium size screwdriver to remove jets pro-
vided with slots. Remove jets in float bowl
bottom using the bowl serew which is fitted
with a square dog. Back off setserew (1) and
remove pump plunger (3). Remove pump
inlet valve (2) using a 12 mm socket wrench.
The accelerator pump jet becomes aceessib-
lt' :lfll.'r I]](' |‘“]l|].“ii[]]| lll(}(.‘k h;l-‘i IH'I'I. :‘I'I]Zl'
rated from the float bowl housing. Fig, 91.
Observe that the four top serews must be

YOoLVO
n3inh

Fig. 93.

Float bowl

Pump inlet valve

1

2.

3. Plunger
b Set serew
)

5. Ploat bowl screw
6. Float

7. Ball check valve
8. Emulsion block
9. Idle jet

10, Air jet

11. Main jet

12. Compensating jet

removed before the bottom serew is loose-
ned in order to prevent damage to the bead
on the emulsion block which localizes it on
the side of the float howl housing.

Remove compensating air valve. Fig. 95,
fuel inlet valve, idle adjusting screw and
idle air adjusting screw.

6.

=1
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Fig. 91.
1. Float howl
2. Emulsion hlock ga-ket
;. Emulsion bloek tinside)
L. Pump jet
5. Emulsion block assembling screw

VOLVO
N3

Fig. 95.

Compensating air valve

1

2. Spring

3. Diaphragm

b Gasket
Wash all parts carefully in elean gasoline
or white spirit. Blow out jets, ball check
valve, mixing chamber ete. Cheek ball valve
by shaking it.
Install jets and mount mixing chamber (put
in bhottom serew [irst). and accelerator
pump plunger. inlet valve. and ball check
valve. Place float in bowl with marking
TOP facing upward.
Install fuel inlet valve. idle serew. idle air
serew. and compensating air valve. Replace
damaged gaskets.
Assemble float bowl. Pull serews evenly.
pressing float bowl housing against main

body.
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9, Check that the eross member in the carbu-
retor throat bears against the emulsion
block nozzle. Fig. 96. If necessary, loosen

serew and press throat insert upwards, then

VOLVO
21324

Fig. 97.

1. Float bowl gasket
2. Gasket pilot pin

3. Float level washer
L

Fuel inlet valve

retighten serew.
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Fig. 98

-
IFloat Level

The float level is determined by the thickness
of washer (3. Fig. 97). which is placed between
fuel inlet valve and float. Correet l]lick:u-ss is
2.0 mn.

Accelerator Pump Stroke

The carburctor affords a choice of two pump
strokes. Fig, 98, For normal aceeleration. the
connector rod is attached at the outer hole in
the carlier version. and at the inner hole in the

late version.

Fig. 99.




Fast Idle Adjustment
Fast idle adjustment is carried out in the fol-
lowing manner:
1. Close throttle completely by backing out
idle screw.

2. Loosen screw (7. Fig. 99) in connector rod
support to allow connector rad (11) to slide
in the hole.

3. Close choke plate corresponding to 7 mm=
0.27 in. (B) movement of choke plate lever.

4. Place connector rod lower lever in a posi-
tion where its hook touches the throttle
shaft lever. then tighten serew (7).

DN f\‘ljthl illh' E['('l'(] u.fl(‘r l.'ilr]]ll]'l.'!“r ]lil.‘i I)l‘['"
inslalled. To check the fast idle setting of a
mounted carburctor, proceed in the follo-
wing manner:

. Leave idle serew in position for normal idle

speed.

[}

Close choke plate corresponding to 9 mm=
0.35 in. movement of choke plate lever, see
B. Fig. 99.
3. Check that hook on fast idle connector rod
lower lever just touches throttle shaft lever.
If not. adjust with screw (7) as above.

The standard setting described here may be
slightly altered to suit different weather condi-
tions.

In humid air and at lemperatures between
—5° and +10° C, i.e. +25° and +50° F. the
distance B should be reduced to 1 mm and 6 mun.
0.16 in. and 0.24 in.. respectively. the latter
figure when carburetor is mounted. This will
start fast idle slightly earlier. thereby preventing
stalling during the warm-up period. During long-
er spells of severe cold. distance B should be in-
creased to 10 mm and 12 mm. 0.40 in. and 0.48 in.
respectively, giving a richer fuel mixture during
fast idling which is favorable in such conditions.
Assembly

To assemble carburetor. proceed in the reverse
order to above.

Idle Adjustment
1. Set engine to idle slightly faster than nor-
mal by turning idle screw (19. Fig. 11).

]

Back out idle air serew (10) slowly (mixture
becomes leaner) until engine nearly stalls,
then return screw inward (richer mixture)
until engine runs smoothly.

3. Reduce idle speed to normal with idle set
screw.
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If the air screw must be screwed all the way
in. in order to make engine run smoothly. check
idle jet. The normal position of the idle air
screws is 1 turn (earlier version) or 2.5—3 turns
(late version) from fully closed position. It
should be set a little on the rich side in order to
avoid explosions in the exhaust pipe.

Fig. 100.

Alternative Jets

In order to obtain a leaner mixture. the main
jet may be replaced by a smaller size. no. 95 for
the carlier version, or no. 100 for the late ver-
sion.

If the engine is run on ethyl fuel, the power
jl'l should bhe l‘c-plzlt‘m[ with a ]:n'g(*r size. no. 75,
and the part throttle air jt‘l should he no. 2.1

(late version),

Fuel Pump

Testing Fuel Pump

[f no fuel arrives at the carburetor. disconnect
fuel pipe at the carburetor and work fuel pump
by hand. If no fuel issues from the open end of
the fuel pipe, check that there is fuel in tank
and that suction line is not stopped. or has
sprung a leak through which air is drawn into the
pump. If the suction line is in order, remove fuel
pump.
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Before dismantling pump. check pumping ac-
tion in the following manner.

Connect a length of hosc. not less than 80 em
=32 in.. to the suction side of the fuel pump and
hold the other end of the hose in a vessel con-
taining fuel. With pump 70 em =28 in. above the
fuel level. the pump shall draw up fuel when
worked by hand. Otherwise. proeeed to dismant-
ling the pump for a check on diaphragm. valves

and gaskets.

Replacing Diaphragm

1. Remove six serews securing upper and lo-
wer halves of pump housing. and separate
body halves,

2. Take the lower half in the left hand as
shown in IFig. 100, and press rocker arm (1)
with left thumb. Depress washer (3) with
right hand thumb. rotate washer onc-quar-
ter turn. and remove washer. diaphragm
(2). and pull rod.

Diaphragm. washer. and pull rod are assembled
to a unit. and are replaced rogether.,

I{l'ii“.‘l‘]ll[.]}' 'Ir 1}][' Illl“l]l i"‘ {'Elrl'ii'll oul in l]]l'
reverse order. Take care that the pump pull rod
is placed inits proper position on the rocker arm,
and that the diaphragm is clamped evenly bet-

woedoen lll(_‘ two pump ]lt]llhi]lb’ ]:Ii!l\'i'.'\.

Replacing Valves

To I'l'|l[il(‘l' pumpr valves. separate the two hal-
ves of pamp llull.—-ill{_’. then remove Iwo serews
fastening valve holder. and take out valves.
Cheek that replacement valves are turned the

right way and that gaskets are in good order.

IFuel Tank
Removing IFuel Tank, PV 444

1. Remove bottom plug and drain fuel into
1‘]"“” \'l'-““l'l. “l'llltl\'t' Il“' .‘IJZI]'!’ “'!I"l'l "'lli)'
port (carlicr version) and disconnect cable
to fuel gauge sender.
Disconneet hose from filler pipe. vent pipe,

o

and fuel line to engine.
3. Remove serews securing tank to body.
. Lift tank and clean tank outside.
5.

5. Remove fuel gauge sender.

When installing new tank. take care that felt
seal under tank is not damaged and that enough
scaling compound s used. The installation is

carried out in reverse order to the removal,
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Removing Fuel Tank, PV 445
1. Drain fuel.
2. Remove fuel line. eable to fuel gauge sen-
der. and collar of filler pipe.
3. Remove four serews seeuring tank to frame,
and take out tank downward.

To install new l:ll:ls‘.. ]ll‘uu_'ml in reverse m‘(]t‘r.

Repairing IFuel Tank

Observe the strictest caution with regard to
every kind of open fire during all work on fuel
tanks. Gases remaining in tank are highly in-
flammable and will explode, if ignited

],t’illi} fuel tanks shall be soldered 1ig||l‘ Remo-
ve tank from vehicle as deseribed above under
“"Removing Foel Tank™. aid drain all fuel. Then
wash through tank carefully with hot water or
with steam for at least 10 minutes in order to
remove the last traces of fuel.

Clean carefully hefore soldering. and apply a
smooth coat of tin. preferably using an eleetrie
soldering iron.

IFlush through tank with compressed air du-
ring entire soldering process in order to pre-
venl concentrations of gases which might pro-
duce an explosion. '

Ethyl Fuels

The use of gasoline for fuel gives rise to gum
deposits in the engine. These deposits are soluble
in alcohol. and this fact must be I\l‘[il in mind
when a transition from gasoline to ethvl fuel is
rml!vlnpl;llr'll.

In this ease. it is highly advisable to remove
and clean the tank very carefully before taking
on board the lirst [ill of the new fuel. The clea-
ning is best carried out in the following manner:
Fill the tank to capacity with pure spirit and let
stand until deposits have dissolved. then drain
and wash tank carefully. Flush through all fuel

lines as well. and elean fuel pump and earburetor.

Fuel

The B4 B engine has a compression pressure
of 8.1 8.1 kg/em?=115—120 lb./sq.in. in the
carlier version, and 9.2—9.6 kg/em® =130—136
Ih./sq.in. in the late version: in other words. it is
designed for hurning high grade fuel with an

oetane number of at least 83 (Research Method).




If an inferior grade fuel is used the engine may
knock even at light load. The knocking may be
removed by retarding the ignition, although this
will mean reduced engine power and increased
fuel consumption, and therefore is not a good

solution.

Cooling System
Water Pump

As already mentioned in the General Deserip-
tion, two types of water pump have heen fitted
on the B 4 B engine. the carlier version expiring
with engine no. 8668.

As from engine no. 61124, the later version of
the pump is fitted with a new impeller with
straight-sided vanes. which was introduced when
the beveled edge of the water inlet port in eylin-
der block was discontinued. The old impeller
with slanting vanes cannot be used on engines
without this beveled l'tlgu. but the new imp(’]ll-r

can he mounted on any l'llgillt‘.

Removing Pump

Drain cooling water. To remove water pump,
first remove fan which is held by four screws in
the pulley, then remove fan belt, and disconnect
pump to radiator hose. Next remove four serews
sceuring pump to engine block. and pump is free.
Check if plate 1s mounted. — The radiator need

not be removed.

| SV0 1461
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Servicing Earlier Type Pump
Dismantling

1. Remove rubber cap (1. Fig. 24) from front
end of pump shaft (2).

2

Remove washer (10) holding spring (9), and
pull out spring and impeller (7). Detach
spring from impeller.

3. Pull fan belt pulley (3) off pump shaft
with puller SVO 11461 A (1461), Fig. 101,

Use correct end of screw.

4. Remove setscrew (5) retaining rear end
bearing.

5. Press pump shaft out of pump housing (6)
by means of tool SVO 1309 and ring SVO
'I‘IR?. ]]la('f‘ tﬂ()l 011 ill] p(.'lll?l" (‘Il(l. B‘Jl]l l)ﬂ[l
bearings generally come out with the shaft;
if not. drive out bearings with tool SVO
1233 and ring SVO 1132,

6. Press bearings off shaft, using tool SVO
1309 and supporting inner ring of bearing.

=1

Unscrew grease nipple (4).

Inspection

After {]i:-m;mlling waler pump and wal.-illing
of l old grease. inspect all pump parts for damage
and wear. It is particularly important that the
scaling surfaces of the impeller and pump hous-
ing are flat and without score marks. Replace

damaged and worn parts.

FELIFY

.

Fig. 101. The later version of the tool has number SVO 1461 A.
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Fig. 102.

Assembly

1.

o

[ B
H

6.

Press rear bearing into pump housing with
tool SVO 1233. Assemble setserew (5). I"ig.
2.

Press up front bearing some 10 mm on shaft
(2). using tool SVYO 1303.

Place shaft in pump housing and press in
shaft with tool SVO 1303, until tool bears
against housing. Fig. 102,

Press pulley onto shaft with tool SVO 1304
which loecalizes pulley in correct position,
The opposite end of the shaft is supported
with tool SVO 1303 (Fig. 103).

Fasten spring in impeller, place impeller in
housing. and hook other end of spring into
washer.

Put rubber cap back on shaft end. replace
grease nipple. and lubricate pump using

heat-resistant grease.

Servicing Late Type Pump

Dismantling

1.

Remove setserew (3. Fig. 25). retaining rear
ball bearing. Use tool SVO 2266 to press
out pump shaft. while guiding pulley with
one hand to prevent binding. Remove im-
peller. Ball bearings and spacer sleeve gene-
rally come out with the shaft.
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Fig. 104.

Turn pump housing and take out sealing
ring with tool SVO 2266.

Unscrew grease cup.

Remove oil slinger. Place ring SVO 2271 in
the press, large diameter end downward,
Use tool SVO 2266 to press shaft through
the ring so that ]nllh'}’. ball l:(‘zll‘illgs.l and
spacer sleeve come loose (Fig. 105).




SVO 2266

SVO 2271

VOLVD
11001

Fig. 105.

Inspection

Wash all parts carefully before inspecting for
damage. The bearings shall rotate freely without
sticking, and the sealing ring must be free from
cracks and press firmly and smoothly against the
impeller.

The shaft must not he worn where the sealing
ring is located as water may then easily leak
through.

Replace damaged and worn parts.

Assembly

1. Place the front bearing on ring SVO 2271
as shown in Fig. 106. Press shaft into bear-
ing until shaft end bottoms against press
table, then into pulley until shaft end bot-
toms against press table. then into pulley
until shaft end is flush with pulley face.

2. Place spacer sleeve on shaft, turn shaft
round and press on rear bearing with ring
SVO 2271 as support. The ball bearing is
turned so as to show open side toward
spacer. Place rings as shown in Fig. 105,
and place drift tool against pulley face. In-
stall grease nipple.

3. Install assembled shaft in housing. Take
care that shaft does not bind when pressed
into housing. Insert setscrew at rear bear-

ing.

| S
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SYo 2270

Fig. 107.

Install oil slinger (7). flange away from
bearing. Install sealing ring (4) with tool
SVO 2270 (or SVO 1165 B).

Mount impeller with tool SVO 2266, placing
large end against impeller.

Check that pulley turns ecasily. Check im-
peller to housing flange clearance, which
should be 0.3 mm =0.012 in. for the straight
vane type impeller. Place a straightrule
across housing end and check with feeler
gauge. The clearance between impeller rear
face and housing should be 0.5 mm—1

mm=0.02—0.01 in.
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-1

Fill pump with heat-resistant grease.
If the pump has no spacer sleeve, install

o

one: alternatively. first install rear bearing
with tool SVO 2266. then setserew, and fin-
ally shaft with ball hearing and pulley as

described above.

Reinstalling Pump

When reinstalling pump on engine. proeced in
reverse order to removal, Always install a new
gasket hetween pump housing and eylinder blocek.,
and do not forget sealing plate and extra packing
if I‘l'tlllil‘l‘l[ (see General 1]':--1'rip!im:|}. ]:1.—a|n-c'l
water hose and replace, if soft and mushroomed
on inside.

Thermostat

The thermostat has the important function of
reducing the time for warm-up to normal ope-
raling temperature. 1T defective, it must not be
remnoy l'll- Illll .‘*Illllllll ill‘ l'l'lil(l('l'(l II.\ d HewW onee,
Cylinder wear and corrosion are especially pro-
minent when the engine is cold. The funetion of
the thermostat is to bloek the passage for the

water from the engine to the radiator. and to

."".‘\E_' it catl

£
y
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recirculate it through the engine. It is therehy
rapidly bronght to operating temperature, and
cylinder wear is reduced,

If it is suspected that the thermostat has be-
come stuck in the open position, or has sprung
a leak, it should be taken out and tested. Tie
thermostat to a picce of string and suspend it in
a beaker with water. together with o thermo-
meter, Fig. 108, Take eare that the thermometer
does not stand on the hottom of the heaker. Heat
the water and observe the thermometer reading
when the thermostat begins 1o open. The opening
temperature should be between 727 and 767 C,
1.c. 161°—169" F. Raise
thermostat is fully open, which should happen
hetween 85427 C (1854 Iy, Il the thermostat

temperature  until

operating range is another, replace it. Cheek that
the new thermostat is marked 165.

Radialor

A leaky radiator shall be soldered. The method
and extent of the repairs depend on the location
and size of the leak. If the leak is somewhere in
the cellular svstem. the radiator must be dismant-
led and tt'r-tt'il to establish the correct location
of the leak. Do not solder haphazardly.

The radiator is tested by connecting a compres-
sed air hose to one radiator pipe and sealing off
the other. Use a reducing valve to take the press-
ure down to max. 0.2 kg/em® =3 Ib./sq.in. Sub-
merge the radiator in water and trace air bubbles

issuing from it.

Removing Radiator

Disconnect the radiator blind wire. and drain
off the cooling water from the engine. If the
water contains antifreeze. colleet water in a clean
vessel. After disconnecting upper and lower radi-
ator hoses and removing two serews on either

side of radiator. lift off radiator.

Stopped Radiator

If it is suspected that the radiator may he

wholly or partially blocked. cheek by feeling the
front of the radiator. If part of the radiator front
feels cold although the engine water is hot, the

radiator must be partly blocked.




[t is often rather difficult to clean out a stop-
ped radiator perfectly. Dissolve approx. 250
grams of soda in 5 liters of hot water (9 oz. in
5 US quarts), fill solution in radiator and top
up with water, I caustic soda is used, take about
half amount in same quantity of water. Let this
solution remain in engine for about 500 km =300
miles, then drain cooling system and flush
through carefully with water, preferably against
the normal direction of circulation.

If necessary, repeat this cleaning procedure
once more. If without result, have radiator clea-

ned by speeialist, or replace it.

Radiator Hoses

Replace dry and cracked hoses, also soft hoses
that are mushroomed on the inside. even if llu-)‘

secem able to pass the water.

Anti-Freeze

To prevent freezing of the engine during cold
weather, antifreeze is added to the cooling water.
Ethylene glyecol is an effective anti-freeze
agent which raises the boiling point of water
above 1007 C=212" I. Ethylene glyeol is not

volatile.

Denaturated spirit is sometimes used but has
the disadvantage of vaporizing ¢ven at normal
temperature. making a regular check necessary.
Morcover. if spilled onto body parts. the spirit
damages the paint.

Glyeerine may also be used. but entails the
risk of seizing, if it should enter the engine

through a possible leak in the water system.

Preparatory to adding anti-freeze
1. Flush out cooling system carefully.
2. Check radiator for leaks. and inspeet all

rubber hoses. not forgetting the hot water
|l(‘:|ling system.

3. Pull the cylinder head nuts. check all hoses
and gaskets for leaks, replace collars and
gaskets which do not seal properly, and also

check radiator filler cap gasket.

4. Check that thermostat is in good order.
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The amount of anti-freeze to he added to the
cooling water is determined from the tables in
Part 13.

After draining anti-freeze in spring. flush out
cooling system carefully.

Reassembling Engillc

When reassembling engine. use a suitable stand
or dolly to support the eyvlinder block. The order
of rt';i.-m.-m]ﬂ}' is the reverse of that used when
dismantling the engine. see page 22,

It is very important that all parts are carefully
cleancd before assembling, and oiled or greased
where suttable. All gaskets, ]r;l('king*. and other
scaling parts must be installed with eare. The
table on page 73 gives the torque values to be
used for various bolts and nuts. As from engine
no. 19716. clutch. transmission. {lywheel. and
crankshalt are halanced lugt'tlll'r as a nnit, and
arc marked with vellow paint. Take care that
they are mounted in their correet positions

according to the markings.

| .L:
|

Fig. 109.

Use tool SYO 1336 A (1356) to install erank-
shaft gear and camshaflt gear. Hammer in the
scaling laths at the rear main bearing, and cut
off flush with engine block, Fig. 109,

Use only new gaskets and secals when re-
assembling engine.
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The timing gear case must be perfectly cente-
red in order to seal effectively. This is achieved
by using pilot tool SVO 1427, Fig. 110.

It is of the utmost importance that the eylin-
der head nuts are pulled in the preseribed order,
as the head may otherwise warp or erack. The
proper torquing order of the nuts is shown in
Figs. 111 and 116, Always use a calibrated torque

wrench.

Engine Suplmrls

The engine is carried by two supports at the
front end and one support hehind the transmis-
sion, In Model PV 411 the rear support is part of
a mounting ]ll.‘tll' secured to the hm]}' floor, and
in Model PV 115, is placed on a cross member
joined 1o the frame side members, Always replace
damaged engine supports. The rear support nut
must not be pulled so tight that it prevents

cnEme movemenls,

Installing Engine in Vehicle

To install engine in vehiele. proceed in reverse
order to removal procedure. Take care not to
il;mm;.:r |-ngil||-. cables. or lmiul. Attach hl’t'lll‘l'l_\“
to engine supports. hut not too tight. Secure nuts

with new colters.

Running-in
A reconditioned engine must always he ope-
rated with greal care l]ltriu;: the first time of

operation so that the new parts wear in correetly.

VOLVD
ZO330

Fig. 110.

This running-in is preferably made in a test stand,

il available.

Check that oil and water have been filled,
and start engine. The oil pressure gauge
should read 1.5—2.5 kg/em?, i.e. 20—35
Ih./sq.in., practically immediately after start-
ing. If not, stop engine at once and investigate.

I v\l-r"\thin,'__'. seems in order, let engine fast
idle for a few hours, then load engine and raise
the speed to about 1000 rpm. The total running
time in the test stand should be some 6 hours.
Drain and fill new oil at the end of the running-
in period.

IT no test stand is available, running-in will
have to be carried out with engine installed in
the vehiele. Fill oil and water. start engine and
|’ll“('|'\'|‘ l']i] Ilr(‘.\ﬁllrv as i]['(]\-‘l'. Ial'l |’|lgilll‘ ril"\l i(lll'
for a few hours. checking oil pressure and cool-
ing water temperature al intervals,

Look out for possible leakage of oil or water
iilHl. li.‘!'[']l r“r ﬂh”(]rl]lil! ]!{)i.‘il':‘i. ]'}['r()f'l' I‘,;lllil]g
engine and increasing speed. retighten eylinder
head nuts and adjust valve lash. Use tool SVO
2261, with extension bar and torque wrench. in
order to avoid dismantling the rocker arm shaft.
but remove oil filter. If the extension bar is so

long that it penetrates through the tool and
touches the cylinder head. shorten it by grinding.
After running-in. change oil.
The running-in of the engine is not completed,
but the precautions detailed in the Instruction

Book for the vehicle must still he observed.




TROUBLE SHOOTING

The tracing of faults in an engine and its
auxiliary equipment is often a tricky task, and a
fundamental principle of all trouble-shooting is
pursuing it in an orderly manner. No engine fault
has been properly remedied until all possible
causes have been investigated and the defects
put right.

It is also of prime importance that the service-
man is fully conversant with the construction and
operating principles of the engine and its
auxiliary equipment.

Before having a look through the engine, or
attempting lo dismantle it, El]\\'il}'ﬁ remember the
following points:

1.  When complaints are made about excessive
fuel or oil consumption or lack of power,
the first course is to find out under what
conditions the vehiele is operated.
Question the driver about the nature of

operation and about his manner of driving.

|FAULT

Also ask him to take you for a short run and
observe his driving habits.

Rapid acceleration, racing the engine, high
idle speed setting, and high cruising speeds
all produce high fuel and oil consumption.

8]

Whenever possible, check up on informa-
tion given about the engine to see that it is
correct. This is important in order to be in
a position to verify improvements.

High oil consumption may be the cffect of a
too high oil level. Many people are wont to
]ru'vp the oil level with the Max. mark, or
even above it. This is bad policy as the
engine rapidly burns the excess oil to soot
in the eylinders.

The oil need not he replenished until the
level has fallen to. or slightly above, the
lower mark on the dipstick. It must never
be allowed to drop belows this mark.

Possible reason

Remedy

Engine Will Not Start

No fuel in carburetor
No fuel in tank

Fuel pump diaphragm ruptured
Leaking suction or pressure valves
Fuel filter clogged

Leaking filter gasket

Fuel line clogged. or leaky

Fuel tank vent hole stopped.

Ignition system

Spark plugs fouled

Distributor defective, breaker point gap too large
Battery run down

Condenser defective

Ignition coil defective

Fill fuel

Replace diaphragm

Replace defective valve,
Dismantle and clean with solvent
Replace defective gasket

Flush out. trace and repair leak
Remove filler cap and clean

Clean plugs, adjust gap

Inspect distributor for cracks, adjust breaker gap
Check acid density and recharge, if below 1.23
Replace

Replace
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Carburetor

Throttle and/ or choke plates or linkages hinding
Fuel inlet valve or jets clogged

Defective gaskets

Air cleaner clogged

Low compression
Cylinders. pistons worn,
piston rings worn or sticking
Valves sticky

Cylinder head gasket defective

Investigate

Dismantle and clean carburector
Replace with new gaskets

Flush out eleaner

Check compression pressure in all eylinders

Replace gasket

Hard Slarling

Ignition system

See under "Engine will not start”

I'uel pump and fuel lines
Binding or leaky valves
Partly clogged Tuel filter
Sludge deposits in fuel line

Improper fuel

Low compression

See under “Engine will not start™

Carburetor

Improper fuel level in float hbowl
Clogged jets or passages

Oil too thick

Suppressors on spark plugs damaged

Replace valves

Dismantle and elean with solvent
IFFlush llu'ullgll

Drain tank. flush out tank and
fuel lines. Fill new fuel

Verify cause, and effect adjustments
Dismantle and clean carburetor
Change to correct grade oil

Replace

Engine Will Not Idle

[gnition system
Defective spark timing
Too short spark plug gaps
Battery run down

Carburetor

Improper fuel level in float howl
Idle jet too small or partly clogged
Wrong idle setting, idle mixture
screw or idle air screw setting

1—56

Adjust spark timing
Clean plugs and adjust electrode gap
Recharge (See under "Engine will not start™)

Verify cause, and effect corrections
Replace with correct size, or clean
Perform all idle adjustments




Air leaks

Defective gasket between carburctor
and intake manifold
Leakage at vacuum line fitting

Replace gasket

Trace leak and repair, tighten fitting

Excessive Fuel Consumption

I'ype of driving

See introductory remarks

Leakage
Damaged fuel tank
Damaged fuel line

],L'aky nip]lh'ﬁ and fi!tings

Ignition system

Defective ignition timing
Defective distributor
Defective ignition coil

Defective condenser

Carburetor

Mixture too rich
Air cleaner clogged

Check for leaks, and repair
Replace damaged part

Tighten or replace defective part

Adjust ignition timing
Replace defective part
I‘l‘l'."‘t H”(I rl‘ll]i]f.‘(' if irrt'liﬂr:l}l[(‘

Replace condenser

See helow under "Fuel system™
Flush out with solvent

Excessive Oil (I(mslunplitm

Type of driving

See introductory remarks

Leakage

Leaky crankcase gasket

Leaky gasket between fuel pump

and cylinder block

Damaged oil slinger or felt washer

in timing gear cover

Defective sealing at rear main bearing
Leakage at rocker cover

Leaks in oil lines to filter

Lubricating oil

Unsuitable grade lubricating oil

0il level too high

Replace gasket
Replace gasket

Replace damaged parts
Replace felt seal and/or wood laths

Check mounting or rocker cover
Replace damaged lines or fittings

Change oil. see specification
Do not fill oil above "Max™ mark
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Cylinders, Pistons, Piston rings

Worn cylinders, pistons, or piston Check compression pressure in all cylinders;
rings, sticking or ruptured rings see "General Inspection”
Worn valve guides Install new valve guides

Low Oil Pressure

Oil quality and quantity

Unsuitable oil Change oil. Sce specifications

Too little oil [Fill more oil. See specifications

0Oil pressure gauge .
Pressure gauge damaged Test gauge, replace faulty gauge

Clogged oil line to gauge Clean, replace if damaged

Reducing valve

Plunger stuck in open position Dismantle valve and replace plunger
Broken or weak spring Replace spring
Plunger worn Replace with new plunger

Oil strainer and pipe

Strainer clogged up Clean with solvent
Strainer binds (floating type) Clean with solvent
Leak in output pipe Tighten union, or replace

Oil pump

Worn gears |  Replace pump

Main and rod bearings

Bearings damaged or slightly worn Replace bearings. If crankshaft damaged,
regrind journals

Bearings much worn Regrind crankshaft and install

undersize bearings .

Engine Does Nol Deliver Full Power

Ignition system

See under “Ignition system”

Low compression
Worn cylinders, pistons, piston pins Check compression pressure in all cylinders
Valves sticking Check as above. Grind valves.
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Fuel tank, lines, and pump

Improper fuel

Pump diaphragm ruptured
Valves sticking

Filter clogged

IFuel line stopped

Carburetor

Air cleaner stopped

Jet c]nggvt[

Carburetor :u]juslmcul disturhed
Improper fuel level in float bowl

Mechanical Causes

l; rﬂki_‘ﬁ- (‘T‘Igﬂ gl.‘(l

Wheel bearings defective, or too tight

Tire pressure too low

Coolant

Too little water in cooling system

Water pump and thermostat

I'an belt slips
Pump impeller damaged

Thermostat defective

Radiator, coolant hoses and passages

Radiator stopped
Hoses or passages stopped

Water distributor pipe clogged

Ignition timing and carburetion

Wrong ignition timing
Too lean fuel mixture

Ignition system

Sce under “Ignition system” and "Weak spark”

PV 444—445

Drain tank and flush with gasoline

Replace diaphragm
Replace valves

Dismantle and clean filter
Clean with solvent

Dismantle filter and flush clean
Clean jets

Clean and adjust carburetor
Verify cause and adjust level

Readjust brakes

Investigate and correct. replace damaged bearing

Inflate to correct pressure

Engine Overheats

Add water

Tighten helt
Replace impeller
Replace thermostat

See under “Radiator blocked”

Dismantle and clean pipe

Adjust ignition timing
Clean and adjust carburetor

Engine Misses
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Fuel tank, lines, and pump

Improper fuel, or water in fuel
Fuel line partly obstrueted

Drain tank, flush out, and fill new fuel
IFlush line with solvent

Fuel pump defective Verify cause and replace damaged part

Carburetor
Improper fuel level in float howl Verify cause and adjust level

Jets clogged Clean out jets

Cylinders and valves
Low compression Check compression pressure in all eylinders. Low
compression in adjacent cylinders indicates de-
fective (:}'lint]t'r head 'l.',n:-'.kc‘l

Leaky or sticking valves, broken valve springs Investigate defeet, replace damaged part

Ignition System
Ly -

Distributor
Wrong breaker gap
Poor contact in coil terminal

Loose contact in primary circuit

Open or short-cirenit in primary circuit

[gnition coil

Short-circuit in primary or secondary

Spark plugs
Electrode gap too l;n"gt'
Plugs wet or fouled

Damaged insulator

Battery and cables
Battery run down
I){Illlilgl“[ l'ilh]l'.‘\'

L.oose connections

Distributor

Wrong breaker gap. carbon on points
Defeetive condenser

Distributor head broken

Ignition coil

Ignition coil defective
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Measure and adjust gap
Clean and tighten serew
Check and tighten connections

Trace fault and effeet corrections

=
I'est

Weak Spark

(:]l':lll l‘!(‘{."r(}(l('."‘ ﬂ]!‘l illlj“"il g;ll]
Clean electrodes
Replace plog

Check spee. grav., recharge if required
Replace damaged cables

'l'ighlt'll connections pru!u'r]_\'

Clean points, adjust gap
Replace condenser
Replace distributor head

Replace coil
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Fuel System

Carburetor Floods or Leaks

Fuel inlet system

Too high fuel level in float howl
Fuel inlet valve clogged
Valve or valve seat worn

Wrong thickness of spacer (Zenith)

IFuel pump pressure too high
I'uel line leakage at fitting

Verify cause. adjust level

Clean valve and seat

Replace damaged parts

Install 2 mm washer between
valve and float howl cover
Check pressure

Replace defective line or fitting

Mixture Too Lean When Accelerating

Accelerator system

Plunger packing worn or damaged (Carter)
I,l':lking inlet or outlet valve

Strainer clogged

Stroke too short

Plunger binds — impurities in barrel (Zenith)
Accelerator jet clogged

Replace packing
Replace defective valve
Clean strainer
Lengthen stroke

Clean accelerator pump
Clean accelerator jet

Idle Mixture Too Lean

Idle System

Idle jet Cloggml

Idle port ]m['il_\' blocked

Idle jet too small

Air leak at earburetor gaskets

Air leak at vacuum pipe connection

Dismantle and clean jet

Remove carburetor and clean idle passage
Replace with larger size jet

Replace defeetive gasket

Replace damaged part

Idle Mixture Too Rich

Idle System

Ldle jet too large

Idle jet worn

Idle jet loose. or scats imperfectly
Idle air passage partly clogged

Choke System

Choke plate shafts binds

Replace with smaller size

Replace jet

Remove jt'l. clean ,-it“.lting. install and lighlu]l
Clean out air passage

Lubricate shaft with graphite grease

Cruising Speed Mixture Too Lean

Main metering System

Too low fuel level in float bowl
Too low pump pressure

Wrong size metering rod. or badly
adjusted (Carter)

Main jet too small

Main jet partly clogged

Verify cause, adjust level
Check pressure
Replace rod, or adjust

Install larger size jet
Clean jet
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Cruising Speed Mixture Too Rich
Main metering System

Too high fuel level in float howl Verify cause, adjust level

Too high pump pressure Check pressure

Wrong size metering rod (Carter) Replace with correct size
Metering rod worn or badly adjusted (Carter) Replace with new rod, adjust rod
Main jet worn Replace jet

Choke System

Choke plate shaft binds ' Lubricate shaflt with graphite grease

Air Serews Bottoms

Idle jet clogged | Remove jet, and blow clean

Hissing Noise
Air leak hetween carburetor Dismantle float bowl and elean bearing surfaces,
throat and float howl (Zenith) reassemble as under points 8, 9 in

"Cleaning” page 45

I'lat Spots in Acceleration
Dirt in idle jet or other jets Clean jets

Idle air adjuster serew badly adjusted Adjust idle mixture with screw
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SVO

SVO

SVO

SVO

SVO
SVO

SVO
1340 A

-1

SY0

1340 A

1355 A

1356 A

1426

1427

1428 A
1449

TOOLS

The following special tools are required when performing repair (service repair) work on the
engine and the water pump.

SVO
1355 A 1356 A 1426

SVo
2079 SVO
2229

SVO SVO
4125 4128

Drift for dismantling and

I

Fig. 112.

assembling piston pin

Drift for dismantling and
assembling piston pin bushing
Press-on tool for camshaft gear
and crankshaft pulley

Drift for assembling ball bearing
in flywheel

Centering tool for timing gear
cover

Crankshaft gear puller

Puller for crankshaft pulley and
camshaft gear, earlier version

SVO SVO SVo

SVo
1428 A

SVO
SY0 Svo 4153

4129 4130

T &

SVO 1458

SVO 1459
SVO 2050

SYO 20
SYO 22

SVO 2250

SVO 2264

SYO 4090

PV 444—445

SVO SY0 SVO
1449 1458 1459
d — ]

SVO SVO0
4119 4120
[
3176)
4155
=
svo [ = o
4154 | V6
f 4158
e
o
b g

voLvo
20322

Tools for engine repair.

Drift for installing valve guides,
carlier version

Drift for removing valve guides
Flanging tool for sealing push rod
tubes

Puller for reducing-valve plunger
Installation ring for piston
(standard size)

Puller for camshaft gear, later
version

Double-ended spanner for cylinder
head nuts (Rocker shaft need not
be dismantled)

Flywheel ball bearing puller
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SVO 1118

SVO 1119

1—64

IFig. 113. Lifting chain.

Lifting chain for engine with
eylinder head remaining (Fig. 113)
Drift for removing and inserting
rocker shaft bushing. carlier

version

SVO
1233

SYO
1304

SYO 4120

SVO 4124
SVO 4125
SVO 4128
SYO 4129

SYO <4130
SVO 4153

SVO 4154

SVO 4155

SVO 1158

SVo
1309

Extracting tool for water

distributor pipe in cylinder head
Spacers for engine support, (2)
Cylinder protectors, (4)

Valve guide reamer

Reamer for rocker shaft bushing,

carlier version

Center for camshalt gear, to be

used with SYO 1149

Reamer for rocker shaft bushing,
later version

Drift for removing and inserting
rocker shaft bushing, ecarlier
version

Puller Tor erankshaft pulley,
later version

Drift for installing valve guides,

later version

Svo
1461 A

voLvo
20321

Fig. 114. Service [or water pump,

carlier version.




SVO 1233  Drift for installing and dismantling SVO 1309  Drift for removing pump shaft

pump shaft bearings SVO 1461 A Puller for fan pulley

SVO 1303  Drift for installing bearings on SVO 4132  Ring for dismantling bearings
pump shaft
SVO 1304  Spacer for installing pulley on

pump shaft

SV0
2266

SVO
227

-
£

VOLVw.
21722

Fig. 115. Service tools for water pump,
late version.

SVO 2266  Drift for installing and dismantling SVO 2271  Ring for installing and dismantling
pumpshaft pump shaft bearings
SVO 2270  Drift for installing sealing ring
(. (1465 B may also be used)

-
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SPECIFICATIONS

General Data

Type designation . ...
Part nos (three versions)
Power output blhip./ripim. ioicccciic it iiinn e
Maximum torque

CRER

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

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

MEARUTCASALITID Y. o oo sl ks e sl e e
Compression pressure when cranking (hot)
(T o W LI Y1 e v e S

O P E IR ON EATIO . S ol (oiaisies v evisioie e nslein e awe e
Namberzof cylmders: s it e e Vs e
Bore A d S oK e e s o L TR L s etuniate s i) hwaps g
LR T A S R GO T N s ot o RO o a5 et wei oy b e e T
Weight. complete with starter motor, carburetor, air
gleaner, and cliutchl assembly s i veion e anis ke

Cylinder Block

Material. eylinders hored direet in block. without liners
Cylinder bore diameters:

D T S e R e s R e e, TI0. SWEG b o I SRR
D00 Oversien oiiene il s
DIRRO T I e e e s e ams s
(50510 prks e S O R s OIS T X et 1
O RS e S e, (T, e,
ROSOT e e e s ke e s s
Pistons
R SR e s i S e e e g e
,"al:lkl‘ﬁ ..........................................
g e S e SREIE S S el oo R o SRt g-
...................................... 0Z.
I,i'i[llll 10 {'}'Iilllll‘[‘ ll()l'(‘ t'Il‘ilTilllt't' ....................

Piston diameter. at lower skirt edge, at right angles to
piston pin
Late production Mahle pistons 9.5 mm [rom hottom

nl'-lnll skirt

LT ey (S e MEEREE, e N A e e
DLOLO" ONOTEIBE .o vis i wia's b sremmban o B ie
T o R i SR LR it T S
0.030” e Tt
) G o« s siat v e moaeiass

0.050” e e e e A R :
Maximum admissible weight difference between pistons
41k T T 4 0 G A S et s PR e o LSy o e b (e
HaighteoyernllEmpe sy o oy iy et Dag Lo Thte
top to PiBLon Pin CeNLEL .. vcuvrvevinossvaaos

1—0606

B4B
495301
4474000 r.p.m.
9.5 kgm
68.7 1b.11.
2200 r.p.m.

495302
51/4500 r.pan.
10.0 kgm

123 1.kt
2500 r.pan.

495300
40/3800 r.p.m.
9.5 kgm

68.7 Ih.ft.
2200 r.p.n,

8.1 8.4 kg/em® 8.1 8.1 kg/em® 9.2-9.6 kg/cm?®
115120 Ib./sqin. 115120 Ih./sq.in. 130136 1b./sq.in.
6.5:1 6.5: 1 T3]

4
2.953”X3.151"
86.28 cu.in.

75X 80 mm
1.411 liters

@

155 kg 340 1b.
Special cast iron

75 mm 2.953”

75.25 mm 2.963"

75.51 mm 2.973"

75.70 mm 2.983"

76.02 mm 2.993"

76.27 mm 3.003”
Aluminum alloy

l‘I ilhll_' S[)l'l.’iﬂ]l()i(l “Ili‘.]_}I\

355:+3 320+ 345+4

12.69+0.11 11.77=0.14 12.23 0.1

0.0-—0.06 mm 0.03-0.05 mn 0.02—0.04 mm
0.0016"—0.0024”  0.0012”"—0.0020" 0.0008"— n.n“

TE95 mm T1.96 mm 7L9T mm

2.9508" 2.9512" 2,9516"
75.20 mm 75.21 mun 75.22 mim
2.9606" 2.9610" 2.9614”
75.16 mm 7547 mm 7518 mm
2.9709" 2.9713" 2.9716"
75.71 mm 75.72 mm 75.73 mm
2.9807" 2.9811" 2.9815"
75.97 mm 75.98 mm 75.99 mm
2.9910" 2.9914” 2.9918”
76.22 mm 76.23 mm 76.240 mm
3.0001” 3.0008” 3.0012”

6g

86 mm 3.386"

46 mm 1.811°

‘.



Piston Rings

Piston ring gap width
Piston ring oversizes .

----------------------------

Compression Rings
Number of rings on each piston (top ring chrome plated)

Ring height

R 1 eeseneaiea eerreeseraiiaeaas LA

F'op ring height, late production .........co0vun. ;

Top ring: inside beveled edge facing upward

2nd ring: outside beveled edge facing downward

Hing:: sidie: CIORTANGE" it i oa o i ROOTsias e Hors
; .

Oil Ring

Nlllllln'l‘ uf UEI I‘]'rl[;.‘i on l'il(']l ]lih10]| ............... e

R T Y SR S St g N e S ] B i s e

Ring height. late production a:avasiuass st

Ring side clearante: .o aummiitimisimmssitie s s ab i

Piston Pin

|'1n|l-f]uuling with retainers in both ]Ji\'l('l]l bosses
Piston pin to connecting rod bushing clearance
Piston pin to piston clearance

Piston pin diameter
SEARAAT ivnnins wiaisirie i e T R e A
DS I O BRI, . - orove it witmere S e e o SR
0.10 mmn
0.20 mm

Cylinder Head

Hvig]:l. galeakvt surface to c_\'limlt'r' head nut “zll,-:,
engine nos, 495300, 495301
495302

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

eine
['T]nlllt no.

Crankshaft
(Insert type bearings for main and connecting rod
bearings)

Crankshaft end play
Main bearing radial play

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

Main Bearings
Main Bearing Journals

Journal diameter.-standard! it il oot et lars s ovats
00107 undersize v oaiosiaie oot
0.020" R R e
0.030” e (oo T, SR PR AR
0.040” i AT S S

0.25—0.50 mm

0.010”  0.040”
0.020”  0.050”
0.030”

9

2.5 mm
1.5 mm

0.051—0.088 mm

1
LS mm
D mm

0.025—0.06F mm

19 mm

19.05 mm
19.10 mmm
19.20 mm

100 mm
98 mm

0.010"—0.020"

0. 1 ’”
0.059"”

0.002”—0.0035"
0.18"

0.196"
0.001”—0.0025"

Close running fit

Sliding fit

0.01—0.10 mm
0.014—0.06+ mm

53.950—53.960 mm
53.969--53.706 mm
53.442-—53.452 mm
53.188—53.198 mm
52.934+—52.944 mm

) ) By e
R

— |~:.‘c‘cc

-
-

-] o] =] =]

coeo

3.937"
3.858”

0.0001”—-0.0040"
0.00055"-—0.2925"

12407—2.1244"
2.1140"—2.1144"
10407 —2.10 44"
2.0940"—2.0944”
2.0840"—2.0844"

[Vl OV ]
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Journal width, flanged bearing,

T b o o By e vl ) o 38.935-—38.975 mm
0.1 mm oversize (for 0.010” undersize) ............ 39.035—39.075 mm
D RTOnIE S (0 00() R R e 39.135—39.175 mm
0.3 mm = (.. 0.030” . )} A e e 39.235—39.275 mm
0.4 mm s (&% 0.040” i A e 39.335—39.375 mm

Main Bearing Inserts

L hrckmens, atandard s i e e kst s al e e 1.911-—-1.918 mm
QIO TNACEBIZE &« vieiviors s nis o sisioiecs wiaioinrsiaine 2.038—2.045 mm
T S M e e e e N 2.165—2.172 mm
0.030" R e e e i e b e 2.292—2.299 mm
0.040” I Py e S P 2.419—2.426 mm

Comlccling Rod Bcarings

Rod Bearing Journals

OB EATNE YRAIRL DIRY i o ain v vim e o000 h s tonon auscs 56 b 0.013—0.049 mm

Rod bearing journal width ........co0iiiiiiennnnnn 32.900-—33.000 mm

Journal diameter. standard .. ..., .. 47.589—47.600 mm
QL0 BTN TEE v« ook vars i sias 47.335—47.317 mm
0.020" T o s e 47.081—47.092 mm
0.030” T L . 46.827—16.838 mm
0.010” st e S e L 46.573-—16.584 mm

Rod Bearing Insert

Ehyckness. Brandanrd ... v e s e e e 1.581—1.587 mm
00RO nndersies o a v it ot e e e 1.708—1.714 mm
0.020” e s o 1.835—1.841 mm
0.030” S50 | e e R e 1.962—1.968 mm
0.040” AT SR i B N e 2.089—2.095 mm

Connecling Rods

Marked 1—4 on side away from camshaft. Coded A—D
for weight grading: only rods with same letter to be
mounted in same engine

Conneeting rod side clearance on crankshaft .......... 0.15—0.35 mm
LEDEtl, Centor 10/ ConTeE «ouubswis wns wasibe wwsew ey 150220.1 mm
N T b T T e e S e et B Sy S e 528—558 g

| R R R SR S D R 558—588 g

AT S e S N 588618 g

s L R i e ) 618648 &
Flywheel
MALONNMBRCE TUNOUE ~iiiiivis o v e e sssisonis 0.20 mm
Ring gear (front edge beveled), no. of teeth .......... 116

Flywheel Cover

0.08 mm
0.15 mm

radial runout

--------------------------
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1.5327"—1.5343"
1.5367"—1.6383"
1.5407"—1.5423"
1.5447”"—1.5403"
1.5487”—1.5503"

0.0752”—0.0755"
0.0802"—0.0805"
0.0852"—0.0855"
0.0902”-—0.0905"
0.0952”—0.0955"

0.0005”—0.0019”
1.2953"—1.2992"
1.8736"—1.8740”
1.8635"—1.8640"
1.8536"—1.8540”
1.8436"—1.8530"
1.8336"—1.8520"

0.0622"—0.0625"
0.0672"—0.0675"
0.0722"—0.0725"
0.0772"—0.0775"
0.0822"—0.0825"

0.006"—0.0114"

5.9055" % 0.004"
18.63—19.68 oz.
19.68—20.75 oz.
20.75—21.80 oz.
21.80—21.86 oz.

0.008”

0.0016”
0.0059”




Camshaft

Camshaft drive, helical gearing, fiber gear on camshaft
Nt e o f e ar i gs . sy es e
Journal diameter, front o e in o diss e e s
intermediate  Lnii ol e G wre e
T b A et s (IR 2 R A
Journal to bearing clearance ........ovvviiiiinnan

Play for checking camshaft timing (cold engine)
engine no. 495300 5 o i e s s e e e e
JO530L s i e el o Ve eralaty e e e
495302 liictorstanle e anesverere o reisletaiats

Intake valve opens

engines nos. 495300, 495301 ................
engine: no. 495302 . il iiie s i

Camshaft Bearings

TIRATCTOr. FEOME o aimie sl s raleeivbe e ok aaih s fe e teta ol ety
IBEEPMEIEATE v cinn skttt e Tt Loy Lne Saas .
-7 | R g P P e

Timing Gears
Crankshaft gear . s oaveassieicaaivsigivecevsavaiss

Camshaltgear o diiniaess smaisisee s i s et v e

Backlash i cvsesweeiimi s s siaisesereb o

Valve Mechanism

Valves
Intake Valves

Valve icat diamietr .. .o eembiinisie evionesoie saraila

Valve stem diamelter oo v cisiog ool salaaviies e s

Valve head angle ..o vsaieamsn oo votomie el e

Yalvescatangle ....cviiceavansvivavissonsssocsons

T B ) E 4 | N b Y TR
Valve lash Selling (cnginu 1101)

engine no. 495300 ......... . iiiiiiiiaiieann

= O /o 1] BN E ) S s e e S A

" o BOG530D L e S e o e e e

Exhaust Valves
Valve head resists corrosion by ethyl fuel.
Valve head diameter i oo viacsainjoioinimsretats siesnts
Valve stent diamelter o eiss oo stevie s eldiaisiatarslut sete oo isinis
Valve headangle . ..covvnviciiiiiiiiinaainacnens.
Valve seat anple ool o s e e
Valve seat-wWitdth . .o s stotsleetele ote ot RSN Slatsc NdAs (a7 o
Valve lash setting (engine hot)

engine no. 495300 ......... S hTeTe wraareLEls Sialsisrere

o S A95301 e e oy P Py s

Valve Guides

Valve guide bore diameter . .......covivaveeniannn.
Valve guide length, earlier version ................. :
present Version . .....eessscerans

3

46.975—47.000 mm  1.8494”—1.8504"
42.975—43.000 mm  1.6919”—1.6929”
36.975—37.000 mm  1.4551”—1.4567"
0.025—0.075 mm 0.0010"—0.0030"

0.31 mm
0.60 mm
1.1 mm

47.025—47.050 mm 1.8514"—
43.025—13.050 mm  1.6939" —“1 (9 19"
37.025—37.050 mm  1.4577"

0.012"
0.024”
0.043”
5° BTDC
10° ATDC

2 l-!’

'—1.4587"

20 teeth
40 teeth

0.01—0.04 mm 0.0004”"—0.0016"

32 mm

1.26"

7.850-—7.875 mm 0.3091”—0.3100"

44°

457
1.5 mm 0.06”
0.15 mm 0.006”
0.30 mm 0.012”
0.40 mm 0.016”
32 mm 1.26”
7.84—7.86 mm 0.3086"—0.3094”

44°

45°
1.5 mm 0.06”
0.20 mm 0.010”
0.35 mm 0.014”
0.45 mm 0.018”

7.905—7.920 mm 0.3112"—0.3118”"

70 mm
62 mm

2.76”
2.%.!{
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Free length above cylinder head upper surface

engineno. 495300 ........... . ciiiiiii e, 29 mm 114”7
engines nos. 495301,495302 .......ccvieiiinnnn 21 mm 0.83”
Valve stem to valve guide clearance
T T ) T s ey e R s L B B 0.030—0.070 mm 0.0012”—0.0028"
ST T D R A e T N O 0.0145—0.080 mm 0.0018”"—0.0031"

Valve Springs

Springs close-wound at lower end
Engine no. 495300:

Soring lengihimo lead oo ovisivissniinsisnnvnnses 68 mm 2.68"
loaded 402 kg (88=41b) ... ..vvven 49 mm 1.93”
i 003 kp (132606.1b0) vovavensnn 41.5 mm 1.63"

Engine no. 495301:
SheinglenzihinodloBu i, o o e e e e 50 mm 1.97”
loaded 30=2kg( 66=41b.) .......... 39 mm 1.54”
56=+3 kg (123=61b.) ....c0iane 32 mm 1.26”

Engine no. 495302:
Earlier version

ST AT D1 P RS S S S 42.5 mm 1.67”
loaded 27=2kg( 6041b.) .......... 37 mm 1.46"
MBrd kg (17291b.) oo onviins 28.5 mm 112"

Present version: (spring color-coded blue; lower spring
seal washer not used)

Somyglenvthe norlord & i s s e 45 mm i
loaded 25.5=2 kg ( 56:==41b.) ........ 39 mm 1.54”
66+=3.5kg (146=81h.) ........ 30.5 mm 1.20”
Lubricating System
CAPatity of CraBRORNe . « oo i sle meviiins i moiews s 3.25 liter 0.87 gall
Capacity INOL Ol FIHET & .ouweviviivni viie sioaeive e 3.75 liter 1.0 gall.
KNL DECBRMIR oo 05 wim e vwioiniitisiein m pom imsmmteo o wraemsin s 8 o 1.5--2.5 kg/em? 20—35 p.s.i.
Iipieant i is so lostiel X e xSy bt SRl S, S Motor Oil
N OB LIV S SN R L, Bl o e e etlorio s s 1o ot . Sy SR SAE 20
(A1 L] et e S e S T e o e SAE 10W
DI DD CYPE o viaiis oo isioniin dsse v Ve s o 606 S e dsirols Gear pump
n0s ol teetllic v ol s ta s iimaioans e s 10
gear end clearance ... ovivsse sea s s 0.02—0.10 mm 0.0008"—0.004"
gear to housing elearance ... ... .. ... 0.00—0.10 mm 0.000”"—0.004"
DRI el 0 s ok e D A 9 0.15—0.35 mm 0.006"—0.014"
Reducing valve spring length.no load ... ... ... ... 360.5 mm 1.417" 20.020"
loaded 2-40.2 kg
(e s0h) ovais 32 mm 1.260”
Fuel System
Fuel Pump
'l,'ypu of fuel PMIBP o o ccioieioaiociinainia nieloliesia oo v ialn o b0 AC diaphragm type
Pump pressure. IOAEADIMTE o o o o/nie o oiaieiots als olo s/os siaioainiois 0.14 kg/em® 2 p.s.i.
IR ERUIOE. s o s e s 0.25 kg/cm? 3.5 p.s.i.
L A ()T S s S IR R 0.5 1/min 0.14 gall/min
L T T Ty T e e A i 35 liters 9.5 gall.

RUNEIIRRDEEY S s S o o e L s Electrical
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Carburetor
Carter
Type designation, earlier version ...ovvvnunt, OO W—0 618 S
Jater VersioN . i vie et el ie st oo et W—O0 618 SA
Designation Dimension
NWenturl icceeioe e il s smeeomisisia st oiaieteitats 23 mm
Metering rodl Jet s i i i iils s -raiasisis sorale sisieluislesetess 120—151S 0.070”
gasoling il s R s T T 75—590 0.0590"—0.0532" (stepped)
ethyl gasoline ......c.ccuesvionivasassios 75—697
lean miXture . ..oeocecssassvinasvsiosies 75—676
Main jet, W-06185 ......c.ioivennvencnves venes 12255 0.96”
W-06185A ...iviivnuoneinnes watarsieia eras . 12323 0.96”
Accelerator jJet .......oceeveismrnsasssnnrasnnenas 48—141 0.024”
Jille Jet o caeinn siasimainin winnimibiame s rm et e hisns SRt 11—186S 0.029”
Faiel 3HTet CRIVE « o amm v e himeramsey et e oot ol ateel i 29—9385
Adjusting gauge forinletvalve .....ooovoiiiian T109—26 2.718” (length)
needle (for richer mixture) ... ...t T109—4-t 0.015” (dia.)
Float level (measured between howl cover and float over-
side —— turn cover upside down, gasket removed) ...... 9.5 mm 3/8"
Accelerator pump stroke ...l 3.5 mm 9/64"
[dle speed (engine hot), minimum ..ooveiiiiiiiann 300 r.p.m.
Zenith
Type designation, earlier version ..o 30 VIG—9/C1412
present version ........oiiaaaaaen 30 VIG—9/C1412B
Designation Dimension
Wembnt o wureiiie s edeisissins st siolsin o aatabanss snisie vhs (o4 7% 25
Main nozzle. standard, earlier version ........ ...t 102 1.02 mm
present Version ..........o... 107 1.07 mm
lean mixture. earlier version ............ 95 0.95 mm
present version . ... 100 1.00 mm
Compensating jet, standard .. ..ooviiiiiiiniea 70 0.70 mm
for ethyl fuel ....cvveveiveeennnen 5 0.75 mm
Idle Jet s me o e onfesmmiivivio v sinve s elosnjeise 50 (.50 mm
Accelerator jet .....cceecccseeiestonncnncionasan 50 0.50 mm
Air jet for part throttle. earlier version .............. 2.0
present version ............ 2.8
for ethyl fuel .............. 2.4
Airinlet opening for full throttle ...ovoinevniinnnnn 1.8
Fuel inlet valve ... .cviirireiiiiirinnensictaasnnss 1.5
spacer thickness .....cooviieiiiineens 2 mm 0.0787"
Idle speed (engine hot), minimum ...ooeveennenenn. . 300 r.p.m.

Ignition Syslcm

Firing order .....ccovecivesnsenieosressasnnsercnss 1—3—4—2
Ignition timing, engine nos. 495300, 495301 .......... 5% BTDC
no. 495302 (83 octane)
(Research method) .......... 5% ATDC
no. 495302 (93 octane)
(Research method) ........ o 2° BTDC
Spark Plugs
Spark plugs, earlier version 10 mm thread ............ Bosch U175T3
AC 104
Auto-Lite P—o6
Champion Y 6 etc.
late version, 14 mm thread .............. Bosch W15 T 4
AC 44 com
Auto-Lite AT
Champion J 7 ete.
Electrode gap -« :.osesseasscsns S et i e teeeiy e L 00— . 8:mm 0.030”
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1GS—4210
IAT—4006
VIU413R9

35

Distributor
B B R A R TV CLARDYY s = vy 1vin m.6 50w w00 B003 18 Simibin el p bininions Auto-Lite

BCCOTIU VELEL0T o 7is s s v v ieisislsis lsinislalalaloleisis s sirlalore Auto-Lite

O O T S e B o D B L O O GO Bosch
Auto-Lite distributors
HOIRTION VIBWITIETOD 1.0 o vimisoisiaiois s s sibionssinin s inses Clockwise
Spark advance characteristics:
Centrifugal governor:

G T A A 0 8 15 26
T b T s i e SRR 500 710 900 2320 3500

\rﬂ cuum governor:

15
15.7

0.018”"—0.022"

16.5—20 oz.

Crankshafldegreos ..o s aalnimive s e 0 2 6 12
Vacuum, inches of mercury ...........o0vvvuerens 4& 56 87 138
Breaker contact Spacing ... cue.csisivssass e 0.45—0.55 mm
ST D T o AL s R R C R 0.48—0.57 kg
Condenser capacitance ..........covevrvrunraneness 0.20—0.25 uF
DWwelBangle v i i s s s e s 47°
Bosch distributors
RO B O VAW E YO svas o s s a6 v o win a0 Clockwise

Spark advance characteristics:
Centrifugal governor

30

1120—1840 2360—3160

17.3
15+
0.01 6”—0 020”
14—17.5

8 Qts.
3.2—4.2 1b./sq.in.

Balanced =does not open

because of pump pressure

Crankshaft deprees . ...uwvscies i 0 10 20
speed, TPMl oscvvroannrion 280—600 560—900
Advance terminates at 357 and 3000—3800 r.p.m.
Vacuum governor:
Yacuum, inches of mereury ........covvvveneunnn. 3.9—55
B T T R O DN S 0
Breaker contabt sPREME oo iivissvsidsninam oo 0.4—0.5 mm
HE L CNBION: 5w s s s T e 0.4—0.5 kg
3 LI T RS N N e 52°—56°
Cooling System
Pressure type system
Watar capacity, RRPPEOX, . s olsdiieivvis veisssnsircin 8 liters
Filler cap valve opens at excess pressure .............. 0.23—0.30 kg/em?
Thermostat:
R PO R S e, R M s e e S S
R e o P Sy P St o o 165
ODEning LeBIPOrRtare wiv .. ovis s ceass i e nns T4+2°C
Follyopenad . il iavivhse evein i se sl 85:+:2°0
Length
Watur Hoses: Inner dia. Eng. 495300, 495301
Hose, water pump to outlet housing . ............... 34" 41 mm/1 5/8”
T e e R M R e o, e e L RO 17 90 mm/3 /16"
WATEEDIDE L0 CREINE vl aliis sinataisiare asiacsinsale pic 1”7 90 mm/3 %16”
radiator to water inlet housing .............. 1”7 125 mm 5”
lower, radiatortoengine . ....ovveinvineen... 17 —
Kenobelt o intide 1ength .o mni e seniie st sediiis o 810 mm
WA Sl i o s et s eiaate e A e Vet 17 mm
U T o s T e LTI e S o S 11 mm
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165+4° F
185+4° F

Eng. 495302

41 mm/1 5/¢”
90 mm/3 /16"

special elbow type
32”
6 '1/16”

4 5/1¢"




Engine Bolt and Nuts Torques

Cylinderhead .. iaiainiden oeeeetelel caleiateareele
Maity Deariiigs . v vieis oiheraisis s eiasioielsiolatele ereleretitore o atete e ae
Connecting rod bearings .. ... oeecoonnEasime
Flywheel ... coineoivi i io oo a e
Spark plugs, 14mm ... iyl a it

B0 o e s L A S i O

Wear Limils

. Cylinder:

Rebore when worn (if oil consumption abnormal) ....

Crankshaft:

Maximum main bearing journal out-of-round ........
rod bearing journal out-of-round ........
crankshaftend play ....cocevvevnveinnss

Valves:
Maximum valve stem to valve guide clearance ......
- o5 WEAL s e irslite viasreidicin oo, siatoin os
o head edge covacaiaciit il Ui
Camshaft:

Maximum out-of-round (new bearings) ............

bearingwear .......ovcvecaciiiitioneas

kgll'l
7—8
8—10
45
2.3—2.7
4

1.5

Fig. 116.

Order of torquing
cylinder head nuts.

0.25 mm

0.05 mm
0.07 mm
0.15 mm

0.15 mm
0.02 mm

]. nimi

0.075 mm
0.02 mm

Ib.ft.
50—60
60—70
30—35
17—20
30

11

0.010”

0.0020”
0.0028"
0.0060”

0.0060”
0.0008”
0.04”

0.0030”
0.0008"
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Fan

Water pump
Thermostat
Thermostat housing
Rocker arm shafy
Push rod

Adjusting screw and loeknut

Rocker arm
Spacer spring
Breather cap
Rocker cover
Valve spring
Valve spring seat
Valve

Valve guide
Cylinder head
Cleaning plug
Compression ring
Oil ring

Piston

Piston pin
Cylinder block
Flywheel cover
Lock washer

Ball bearing
(:u\'{_‘r

Ring gear
Flywheel

Felt ring

Sealing flange

Qil pan

Bearing cap
Connecting rod
Bearing insert
Crankshalt

Fuel pump eccentrie
Camshaft

Valve lifter
Crankshalt gear
Washer

Oil slinger

Timing gear cover
Felt ring

Pulley

Camshaft gear
Spark plug cable
Ignition distributor
Vacuum governor
Grease nipple
Distributor and oil
pump drive gear
Coupling dog
Gear

Oil pump

0il strainer

0il pressure tube
Reducing valve spring
Reducing valve plunger
Starter motor
Starter molor solenoid
Cleaning plug
Preheat valve
Exhaust manifold
Intake manifold
Carburetor

i B9 B4 95 g0 % 30 O 28 #r 26 95 o

45 44 43 42 4 40 3

Plate I.  Longitudinal and front cross sections of B4B engine, no. 495300
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