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GROUP 20 GENERAL

Data

GENERAL
Typedesignation .........c.cccnvuccuicecccens B 30 A — 498211
Max output, kWatr/sDIN . . ... ..o eneann B86/67
h.p.atr/fm DIN .. L e L s 117/4 000
Max.torque, Nmatrfs DIN ... ...c.onvrcicerssnes 206/42
kpmat t/mDIN & .. vinvnse s maanas 21/2 200
) R e e P 152
Compression pressure (hot engine) when turned over with
storter motor 4.2—-5.0 r/s (260-300r/m) ............ 1 000—1 200 kPa
(10—12 kp/em?)
(142—170 Ibf/in?)
COMOrRROT T & o s niein s a v his e o hel e 4l iy m s e 9.3
Number of eylinders . ... ....ccou v nennnnsans 6
= 88.9 mm (3.50")
B g O e el s Tt MO o A ot ok i 80 mm (3.158")
By L ey | e g T S 2.98 dm? (litres)
DN N I = o s e a4 TR o i L M LR o 11.67—13.33 /s

{700—2800 r/m)

CYLINDER HEAD

Height, measured from cylinder head contact face to face

OO B . v o e R S 86.7 mm (3.413")

Distance from top side of head to overflow pipe upper end

(pipe placed under thermostat) . .......... ... 35 mm (1.38")

Cylinder head gasket, thickness, unloaded . . . ......... 0.8 mm (0.031")
loaded . . ..aassaasn 0.7 mm (0.028")

CYLINDER BLOCK

T R e e e o e e S Special alloy cast iron

LR T R e e S e e e e
Standard (O-marked) ......... ... c..... 88.91—88.92 mm (3.5004—3.5008")
*Oversize” 0.03 mm (00012°) . .............. B8894-8895mm (3.5016-3.5020")
[0 o r B0 S A 89.29—-89.30 mm {3.5153-3.5157")
Oversize 0.030" . ...... 00 uencnncean 89.67—89.68 mm (3.5303—-3.5307")

The cylinders should be drilled with a wear of [if engine

has abnormal oil consumption) . . . .. v v v v b v e v ee e 0.25 mm (0.010")

PISTONS

B O . 0 A S e B R b LR 85 8 Light alloy

Permissible weight difference between pistons in same

T e T TR e R s O 10 grammes (0.35 oz.)

T o L AL S P 71 mm (2.79")

Height from piston pin centre to piston crown

......... 46 mm (1.81")

PO ClORERICE /b s e s o 6 e =msrwiasal o bl e 0.01—-0.03 mm (0.0004-0.0012"")

Diameter, right angles to gudgeon pin 7 mm (0.28") from
lower edge of piston:

Standard, D-marked .. .......... 88.890—88.900 mm (3.4995-3.5000")
"Oversize” 0.0012" ... £8.928—88.930 mm (3.5008-3.5011"")
Oversize 0.016" ..........+... B809.267-89.282 mm (3.56144-3.5150")
Oversize 0.030" ..o oo nnan. 80.647—89.662 mm (3.5294-3.5300"")

C3-series
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C3-series

Piston rings

Piston ring gap, measured in ring opening . . .

Oversize onpBIONrings . . .. ..o i veen s

Compression rings
Upper ring chromed

Numberoneachpiston ..........ccinioen.n

R e e e e e e e L e

Compression ring clearance in groove .

Oil scraper rings

Mumber on each piston . R T

i L TNl s e s e e e R

Scraper ring clearance in groove ... ..

Gudgeon pins

Floating fit. Circlips at both ends on piston.
Fit in connectingrod bushing . . ... ... ............
Clearance, gudgeon pin-connecting rod bushing . . .

VALVE MECHANISM
Valves

Intake

Discdiameter ..........c0000..0. PR gl o s

Stem diameter . e e MG
Stem, max, parmissible wear |
Valveseatangle ................
Cylinder head seat angle

Seat width in cylinder head . . . . .

Exhaust

Discdiameter . .....cscvee s

e T T e e
Stem, max. permissible wear . . . . ..o
Valve seatangle ........

Cylinder head seatangle . ... ......0ont v innen..
Seat width incylinder head ... ... ..o n e

Valve clearance

Clearance, hot and cold engine, axhaust

Clearance, hot and cold engine, intake . .............

20:2

0.40—0.55 mm (0.016—-0.022")
0.02 mm (0.0012”)

0.015"

0.030™

2
1.98 mm (0.078"")
0.040-0,072 mm (0.0016—0.0028")

1
4.74 mm (0.186") 0
0.040"—0.072 mm (0.0016-0.0028")

Clase running Tit {light thumb pressure)
0.0100-0.0135 mm
{0.0004—0.0005")

Slide fit {thumb pressure)
0.0035—0.0070 mm
(0.00001—-0.00003")

24.00 mm (0.945")

24.05 mm (0.947")

42 mm (1.654") ‘)
7.955—7.970 mm (0.3132—0.3138")

0.02 mm (0.0008")

44 59

45 250

2 mm (0.08") 0

35 mm (1.378")

7.925—-7.940 mm (0.3120-0.3126")
0.02 mm (0.0008")

44,80

45,259

2 mm (0.08")

0.40-0.45 mm (0.016-0.018")
0.40—0.45 mm (0.016—0.018")



C3-series

Valve guides

Length, Inlet vBIVE . . ¢ o u v e a e e sinsessesssssesss 52 mm (2.047")
exhaust valve . . . .. cvccvinnnrniassnanas. B93mm {2.3237)

Innerdiameter . ........-:- i A e SO 8.000-8.022 mm (0.3150-0.3158")

Height above upper face of cylinder head .. .......... 17.5 mm (0.689")

Clearance, valve stem — valve guide, inletvalve . . . . ... .. 0.030—-0.067 mm (0.0012-0.0026")
exhaust valve ...... 0.060—0.097 mm (0.0024—0.0038")
max. permissible
clearance . ........ 0.15 mm (0.006")

Valve springs

Length, unloaded, 8pprox. . . . ..« ccicesoassainsens 45 mm (1.77")
with a loading of 255£20N (25.542 kp =
B I e s i i e e R e e 39 mm (1.54")
with a loading of G60+35 N |6623.5 kp =
MR Y s e e R T N 30.5 mm (1.20")

Rocker arm mechanism

Rocker arm radiusatvalveend . ... ....oiiiunnrnn 12 mm (0.48")
Rocker arm bushing, max. permissible wear . ., ., ... ... 0.1 mm (0.004")

CAMSHAFT TRANSMISSION

Timing gears

Crankshaft drive, numberof teeth . ... ... couion.n. 28

Camshaft gear, numberof teeth .. ..... .00 56

Bk b’ o S e e S S e e e 0.04—0.08 mm (0.0016—0.0032")

Max, permissible backlash . . ... .. oo oo oo neeenn 0.12 mm (0.0048")
Endfloat, carmshalt ... . cvovc s samnmennnmnens 0.02—0.06 mm (0.0008—0.0024")

Camshaft

Marking/max. liftingheight . .................... Af6 mm (0.24")

Number of bearings - . . « . s v v v v s s v nunmasans vy 3

Bearing journal, diBmeter . . . . . . v v v v v v osrn e nas 46.975—47.000 mm (1.8494—1.8504")
Max. permissible out-of-round (with new bearings) . ... .. 0.07 mm (0.0028")

Rad@lcledrantl . . . - o v cicransnscnivansnsssins 0.020—0.075 mm (0.0008—0.0030")
T R i s o o o B A A PR A 9 A i s 0.020—-0.060 mm (0.0008-0.0024")
Valve clearance for checking camshaft setting (cold engine)  1.10 mm (0.043")

Intake valve should then open at . . ... v v v e wennnn 102 A.T.D.C.

Camshaft bearing

Boaring ciamitar .« «cvvos st e rassamnsnnssessns 47.020—47.050 mm (1.8512-1.85624'
Max. permissible Wear . . ... ....oenveenennnnnson 0.02 mm (0.0008")

CRANK MECHANISM
Connecting rods

Endfloat oncrankshaft . ..o v oncv v vvnn o v wew awin 0.15—0.36 mm (0.006—0.014")
Langth) Santmoantis .. «oviwces s i 144.9-145.1 mm (5.70-5.71")
Max, permissible weight deviation between connecting rods

I EBMEROGTI s e anenm an it aw e o i a aaia avm 10 grammes (0.35 oz.)
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C3-series

Crankshaft

Crankshaftendfloat . ................ Wbty tp e

max. permissibleend float . . . ... ........
Main bearings, radialclearance . ..................
Big-end bearings, radial clearance . . . .. ... .......

Main bearings
Main bearing journals

Diameter, standard . .. ... ... cnenoerenneneenens
undersize 0010 . ... i it i
12, 1 N o
Width on crankshaft for pilot bearing shell
S EIRINERIITR o i s P e N 1
oversize 1 (undersize shell 0.010") . ... ... ...
2 (undersize shell 0.020") . .. .......
Max. permissible out-of-roundness ., . ... ...........

Main bearing shells

Thickness, BaNCArd .. e eeswi o in e evas sl
CNARPHTR QIDTETY - s i R st e e
Y e e e o

Big-end bearings
Big-end bearing journals

Width of bearing recesE . . . v« cwvsivs s snmens s sms
Diameter, standard . . . . oo v o vnvae e an su s
e 1 1 o e R

I S S e G

Max. permissible out-ot-round .. .........c¢c.c0uu..

Big-end bearing shells

Thickness, standard . .. .. v oo vonnncssnnennaaca
undersiZe 0010 . .. i v e e
RN i w s by e e e R e

Flywheel

Minimum permissible thickness (after grinding) ........
Permissible axial throw, max. . ...................
Ring gear (chamfer forwards) . ................ ...

LUBRICATING SYSTEM

Lubricating o), TWpe . o @ oo i n i e s e ane s e
Ofl change qUBNEIY . . 2. ols e il v/oininis s oin bipn e os

Incl. oil filter and oil cooler . . ......
Qil pressure at 33 r/s (2000 r/m)} {with hot engine and new
o T e O o a6 N RS

Lubricating oil pump

Lubricating oll pump, tYD8 . « « v v v 60 e v v o s b s e e e
number of teeth on each gear wheel .
RSN & 5 A e e
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0.037—0.147 mm (0.0015-0.0058")
0.15 mm (0.0060")

0.028—0.083 mm (0.0011-0.0033")
0.024—0.070 mm (0.0009-0.0028")

63.451-63.464 mm (2.4981-2.4986")
63.197-63.210 mm (2.4881-—2.4886")
62.943-62.956 mm (2.4781-2.4786")

38.960—39.000 mm (1.56338—1.5364")
39.061—-39.101 mm (1.5378—1.5394")
39.163—39.203 mm (1.5419-1.5434")
0.05 mm (0.0020")

1.976—1.985 mm (0.0780-0.0781")
2.102—-2.112 mm (0.0827-0.0831"}
2.229-2.239 mm (0.0878-0.0881")

20.95-30.05 mm (1.1779-1.1830")
53.987—54.000 mm (2.1255-2.1260")
§3.733-53.746 mm (2.1155-2.1160")
53.479-53.492 mm (2.10565—-2.1060")
0.07 mm (0.0028")

1.978—1.988 mm (0.0779-0.0783")
2.105—-2.115 mm (0.0829-0.0833")
2.232—-2.242 mm (0.0875-0.0883")

29.7 mm (1.17")

0.05 mm (0.002°}/150 mm (5.9") diameter

153 teeth

See lubricating chart

5.2 litres (4.5 Imp. qts, = 5.5 US qts.)
5.7 litres (5.0 Imp. qts. = 6.0 US qts.)
6.2 litres (6.5 Imp. gts. = 6.5 US qts.)

250—600 kPa
{2.5-6.0 kp/em? = 3586 Ibf/in?)

Lo



Lubricating oil pump, radial clearance (between tooth
crown and pump body)
backlash

Relief valve spring (in oil pump)

Length, unloaded

loaded with 50+4 N (5.040.4 kp = 11.0£8.8 Ibf.). .
7048 N (7.0+0.8 kp = 15.4+1.7 Ibf.) . .

Lubricating oil filter

Type

...........

FUEL SYSTEM
Carburettors
Type

Number

BEORPTIRE IR . e s i A (o T T P w5 0
e e T Py Ty - e S
Fuel pump
ERephragiM PUMP BRI T o v emivis o s seiinia e veess s oon
B s e e A A A B S bt A
Fuel pressure at 16.6—100 r/s (1000—6000 r/m) min
A+ Liaie
Fuel filter
Makeanddesignation . .. ..cccecccssnannnncnsana
Fuel tank
Capacity, two- axle with wheelbase 2300 mm. . . . ... ...
A g R e
two-axle with wheelbase 2530 mm . . . ... ....
ERET) s v
ANATWRES. o s LG S R e
COOLING SYSTEM
ORI 5oy e e e Ak b e a s e e R R 1 o S 2k S50
Expansion tank valve (incap) opensat .. ............
I N o i i e e o ) AR ) e s s AT P T T

Drive belts, designation

Thermostat

Starts opening at
Fullyopenat ......

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

0.08—0.14 mm (0.0032-0.0055")
0.15-0.35 mm (0.0060—0.0140")

39 mm (1.54")
26.25 mm (1.03")
21.0 mm (0.83")

Full-flow

Horizontal

Zenith-Stromberg 175 CD-2S E
2

41.3 mm (1.63")

B2 BA

11.67-13.33 r/s (700800 r/m)
25%

Pierburg PE 15695

SEV 200 050 12

15 kPa (0.15 kp/cm? = 2.1 Ibf/in?)
28 kPa (0.28 kp/fecm? = 4.0 Ibf/inZ)

Carter F 8275

125 litres
{27.5 Imp. gals. = 33.0 US gals.)

150 litres
(33.0 Imp. gals. = 40.0 US gals.)

Sealed system
70 kPa (0.7 kp/em?2 = 10 Ibf/in?)

10 litres (2,2 Imp. gals. = 2.6 US gals.)

two HC-38x888

Wax

82°

79—-83°C (175-1829F)
95°C (203°F)

C3-series
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C3-series

TIGHTENING TORQUES Mm Kpm Lbftf
Cylinder head bolts (oilad)?] | . .. ... 0o 90 9 65
SR DIEE & aaiaiain bines o ob e e b o 40 - 29
Mainbearingbolts ........ccccucuwennnas 120-130 12-13 87-94
Bigend bearing nuts . .....ccvcuncnianaanesarann 6370 63-7.0 45-50
Flywheel BORS . . .. .. cvcveniceassasssasnsncs. Bo—70 6.5—7.0 47-50
BB | ] e R e e S e L O &-1 D.B8-1.1 6—8
Camshaft gear nuts ... ...... .-« 130—150 13-15 94108
Crankshaftpulleybolts . ... ....cc' v reconsa- 95105 9.5—-105 69-75
MNipple foroll coolerand filter . . ... ... ccoecunan- 4555 45-55 32-40
Oil cooler nuts . . . . . .e. S35 30-35 22-25
ManHOMI NS . . o vv oo s oo cssmosass s ssssassns 18—22 1.8-2.2 13-16
1]
|‘i B & 1
= L | ! The cylinder head bolts should be tightened in three
'Jl:f e o o o stages and according to the sequence illustrated
T _;r:; here; step 1: 40 Nm (4 kpm = 29 Ibftf), step 2: BO
— o L] o Nm (8 kpm = 5B Ibftf), step 3; after running the
] 7 v [ B engine for about 10 minutes, allow the engine to cool

20:6
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and final-tighten the cylinder head bolts ta 90 Nm (9
kpm = 65 |bftf).



1426
1867

2250
2408
2424
2435
2814
2815

2816

C3-series

Special tools

The following special tools are required for work on the engine

-
]

[]ll%‘ﬁ! é HI \é‘x P & &

1426 1867 2250 2408 2424 2435 2814 2815 2816 2817

)

s MO ! O |

2818 2819 2822 28 23 2898 2903 4090 5017
VOLVO
, 109 830

Fig. 20—1. Tools for work on engine

Drift fot fitting pilot bearing 2817 Drift for fitting crankshaft oil seal on
Drift for removing and fitting bushing in engine rear end

rocker arm 2818 Drifzt for pressing out valve guide

Puller for camshaft gear 2819 Drift for pressing in valve guide

Press tool for fitting camshaft gear 2822 Puller for crankshaft drive

Grip tool for valve tappets 2823 Ring for fitting standard piston

Dowel pins for fitting cylinder head 2898 Spanner for re-tightening cylinder head
Puller for polygon hub bolts

Press tool for fitting crankshaft drive and 2903 Tool for removing oil filter

polygon hub 4090 Puller for crankshaft pilot bearing

Drift for fitting crankshaft oil seal on 5017 Drift for removing and fitting bushing in
engine front end connecting rod
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C3-series

9809 Workshop jack
9916 Fixture

6128
6129

6128 6129

Spanner for speedometer wire
Lifting lug

Fig. 20—2. Tools for removing and installing engine

= 2820

2520

Fig. 20-3. Stand for engine

2520 Stand. Used together with fixture 2820
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2402
2879
2880
2881
2895
2896

2897
2962

| e

| l

! - ~ !
2402 3870 2BB0 A&
1 f
2895 FHO6 28097 2262

Fig. 20-4. Carburettor tools

Drift for throttle spindle bushing

Fixture for carburettor housing

Reamer for seat, throttle spindle bushing
Reamer for throttle spindle bushing

Press tool for pressing out fuel jet

Gauge, placed between air valve and fuel
jet

Press tool for pressing down fuel jet

Drift for pressing out fuel jet



C3-series

Description

Fig. 20—5. Engine viewed from left

Fig. 20—6. Engine viewed from right

-

.

== |

GENERAL -
The engine has type designation B30A-498211 and is |
a six-cylinder, fluid-cooled overhead valve engine. It is o

provided with twin horizontal carburettors. The wi

cylinder head has separate intake and exhaust ports.
Engine performance can be seen from Fig. 20-7,

A 4
4 A 8

& B B
EETTERRSNER T

Fig. 20—7. Output and torque curves (DIN)
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C3-series

GROUP 21 ENGINE ASSEMBLY
Description

The eylinder head is bolted to the top of the block
with head bolts. All combustion chambers are fully
machined and have separate intake and exhaust ports,
one for each valve. The cooling jackets are so
designed that even the areas next to the spark plugs
are cooled. The coolant otherwise is distributed to
the warmest parts by piping.

The eylinder block is made of special cast iron and is
cast in one piece. The cylinder liners, which are
surrounded by cooling jackets, are machined directly
in the block. The oilways in the block are arranged so
that the oil cooler i directly connected to the
right-hand side of the block and the oil filter, which is
of the full-flow type, is directly connected to the oil
cooler,

The pistons are made of light alloy and have two
compression rings and one oil scraper ring. The upper
compression ring i chromed, and this reduces the
wear on the cylinders. The gudgeon pin has a floating
fit in piston and connecting rod. The movement of
the pin axially is limited by circlips in the gudgeon
pin hole.

1. Nipphe 4. Flame arrostor
2. Hose for frash alr supply 5. Plate
3. Hose for conkcose gases 6. Oil trap

Fig. 21—1. Positive crankcase ventilation

The engine has so-called " positive crankcase ventila-
tion™, that is, it is vented in an enclosed system. This
is in order to prevent crankcase gases being released
into the atmosphere and to prevent gas forming in the
engine compartment. Fresh air is supplied via the air
filters on the carburettors, and from there through a
hose {2, Fig. 21-1) to the rocker arm casing. Fresh air
is sucked through a metal filter (flame arrester, 4), is
distributed by a plate (5) and mixed with the
crankcase gases. The crankcase gases are sucked
through an oil trap (6), through a hose (3) and a
calibrated nipple (1) to the intake manifold. With this
arrangement the exhaust gases take part in the
combustion process. Residues are blown out through
the exhaust pipe together with the other combustion
residues.

The valves, which are fitted suspended in the cylinder
head, are made of special steel and are carried in
replaceable guides. The valve stems are chromed. The
valve collet is provided with three lands and the valve
with corresponding grooves, which hold the valve
but alse make suitable rotation possible, see Fig.
21-2. The valves are provided with valve guide rubber
seals. Viewed in order from the front, the valves are
placed: intake, exhaust, intake, exhaust, and so on,

3. Washer
4, Valve collet

1. Metal ring
2. Rubber seal

Fig. 21-2. Valve collet and valve guide seal
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The camshaft is made of special-alloy cast iron and
has case-hardened cams. It is driven from the crank-
shaft through a gear train which has a ratio of 1:2.
Camshaft axial location is maimained by means of a
bronze axial washer located at the front end of the
camshaft. Axial play is determined by a spacer ring
behind the camshaft gear. The camshaft is carried in
four bearings.

The wvalve tappets are actuated directly by the
camshaft. They are located in holes in the block
above the camshaft and transfer movement to the
valves by means of push rods and rocker arms. There
are no inspection covers for the valve tappets since
these are accessible after the cylinder head has been
removed.

The crankshaft is made of steel and has ground,
case-hardened bearing journals. It is carried in seven
main bearings, the rear flange bearing of which also
functions as a pilot bearing axially. There are drilled
oilways in the crankshaft for the lubricating oil.

The bearing shells, which are replaceable, consist ot a
steel backing with lining of indium, lead-bronze
bearing metal.

The connecting rods are made of drop-forged steel
and are provided with a precision-machined bushing
which acts as a bearing for the gudgeon pin. The
big-end bearing shells are precision-manufactured and
are replaceable.

The front end of the camshaft is in the shape of a
porygon. On this sits the hub (polygon hub) for the
flywheel damper.

The flywheel damper is of the rubber type. The hub is
jointed to the crankshaft by means of a polygon
joint. The flywheel mass is journalled on the hub
through a rubber suspension. The graduation for the
ignition setting is marked on the flywheel damper.

Service Procedures

(Concerns the engine in the vehicle, unless otherwise indicated)

ENGINE
Removing the engine

There are two ways of removing the engine. Either
remove it downwards (Method 1) or upwards (Met-
hod 2}.

Special tools:
Method 1 6128 Spanner for speedometer wire
9916 Fixture

9808 Workshop lift
Method 2 6129 Lifting lug

1. Open the battery box and disconnect the battery
earth cable,

2. Method 1: Remove the retaining bolts and lift off
the floor cover in the platform.
Method 2: Remove the platform retaining bolts
and lift off the platfarm.

3. Drain the coolant by disconnecting the lower
radiator hose from the engine and remove the
drain plug in the oil cooler,

4. Drain the engine oil,

o

. Remove the inspection cover on the front engine
casing.

21:2

6. Remove the upper part of the air cleaner and lift
out the insert. Remove the hot-start valve control
from the rear carburettor, Fig. 21—3. Remove
the air cleaner retaining bolts and lift off the
cleaner housing. Cover over the intake on the
carburettors.

Fig. 21—3. Remove from the carburettor the hot
start valve control

7. Remove the choke wire from the rear carburettor
and the rear vacuum hose from the intake
manifold.

B. Remove the coolant hose from the coolant pipe
under the manifold.

“4



10.

11.

12.

13.

14.

15.
16.

17.

18
19,

20.

21,

22.

23.

24,

25.

26.

27.

. Remove the hose for the oil pressure gauge from

the nipple in the cylinder block.

Disconnect the electric cables from the tempera-
ture sender and the gearbox and distribution
box.

Remove the vacuum hose from the vacuum box
on the distribution box.

Remove the speedometer wire from the gearbox,
using spanner 6128.

Remove the ignition cable and electric cable to
the ignition distributor from the ignition coil.

Remove the ventilation hoses (3) from the clutch
casing, gearbox and distribution box.

Remove the shift controls from the gearbox.

Remove the clutch wire from the throw-out
clutch lever and from the clutch casing.

Disconnect the electric cables from the starter
motor.

Remove the fuel hose from the fuel pump.

Pull loose the lock clip for the parking brake wire
sleeve, front end. Remove the lock nut and the
adjuster sleeve, Remove the rubber bellows and
the wire through the body attachment.

Remove lock clip and disconnect link rods of
carburettors from throttle control shaft. Remove
shaft's lock clip and then the shaft from the
manifold bracket. Hang up the shaft,

Remove the upper radiator hose from the engine.

Remove the front vacuum hose from the mani-
fold.

Mark and remove the electric cables from the
alternator.

Remove the fan shaft from the coolant pump
pulley.

Remove the front exhaust pipe section from the
manifold flange, the silencer flange and the attach-
ment on the clutch casing. Take down the pipe.

Remove the earth connection from the clutch
casing.

Remove the front propeller shaft section from
the distribution box.

Remove the rear propeller shaft section. Fit two
nuts which hold the drum for the propeller shaft
brake in position.
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28. Bemoving the engine downwards

Method 1

a. RBemove the reinforcing bracket between the
engine and clutch casing. Take care not to
deform the sealing plate.

b. Place engine fixture 9916 on workshop lift
9808, Run the jack in under the engine, jack
up and screw tight the fixture, see Fig.

214,

Fig. 21—4. Fixing the engine in fixture 9916

c. Remove the engine mounts {4} from the
frame members.

d. Lower the engine.

e. Jack up and place stands under the vehicle.
Pull the engine forwards.

29. Removing the engine upwards

Method 2
a. Fit lifting lug 6129 on the rear cylinder head
bolts, see Fig. 21-5.

Fig. 21—5. Attaching the lifting lug 6129
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b. Run the engine jack in under the engine.
Swing in hoist over the engine and secure its
lifting hook to the lifting lug 6128,

c. Remove the lower retaining bolts (in the
frame members) for the rear engine mounts.

d. Raise the engine jack so as to off-load the
front engine mounts. Remove the retaining
bolts in the frame members (4 per side) for
the engine mounts.

e. Lower the engine jack so as to off-load the
rear engine mounts. Remove the upper
retaining bolts.

f. Lift out the engine. Take care that the
enging does not knock against brake pipes or
the fuel pipe.

Disassermnbling

Special toaols:

2250 Puller for camshaft gear
2424 Grip tool {for valve tappets)
25620 Stand

2814 Puller for polygon hub
2820 Fixture

2822 Puller for crankshaft gear

After the engine has been lifted out of the vehicle, it
should be disassembled more or less according to
below. (For the instructions concerning the individual
parts, see under their respective headings.)

1. Remove the oil trap, fuel pump and left engine
mount. Mount the engine on stand 2620 with
fixture 2820, Fig. 21—6.

Fig. 21—-8, Engine on stand

2. Remove the starter motor and gearbox and
thereafter the clutch and flywheel,

3. Remove fixture 9916 (reinforcing bracket) from
the engina,

214

4. Remove the alternator, coolant pump, distri-
butor, rocker arm casing, rocker arm mechanism,
push rods, oil filter and oil cooler. Remove the
manifold and carburettors, Remove the cylinder
head. Remove the valve appets with tool 2424,
Fig. 21—7.

Fig. 21—7. Lifting out valve tappets

5 Remove the crankshaft pulley and vibration
damper.

6. Remove the centre bolt and pull off the polygon
hub with puller 2814, Fig. 21-8.
(First test to see whether the polygon hub can be
pulled off by hand.)

Fig. 21-8. Removing the polygon hub




7.

Remove the timing gear casing.

8. Remove the camshaft nut and pull off the gear

with puller 2250, Fig. 21-9.

Fig. 21-9. Removing the camshaft gear

8. Pull off the crankshaft gear with puller 2822,

0.
1.
Te
13.

14,

Fig. 21-10.

Fig. 21-10. Removing the crankshaft gear

Remove the camshaft and oil nozzle.
Remove the carbon border on the eylinder liners.
Turn over the engine so that the underside is up.

Remove the oil sump, rear sealing flange, oil
pumpand pistons with connecting rods. Put back
the caps correctly on their respective rods.

Remove the crankshaft, Place the caps properly
in their respective positions.
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Cleaning

After disassembling the parts, wash them thoroughly.
Parts made of steel or cast iron can be washed in a
degreasing tank with a caustic soda solution. Light-
alioy parts can, however, be damaged by caustic soda so
that they should preferably be cleaned in white spirit.
Rinse the parts with warm water and blow them dry
with compressed air after washing. Clean the oilways
with particular thoroughness. All sealing plugs at the
oilway openings in the cylinder block must be
removed during the cleaning process,

Assembling

Special tools:

2408 Press tool for fitting camshaft gear

2424 Grip tools for valve tappets

2435 Dowels for eylinder head

2815 Press tool for fitting crankshaft gear and
polygon hub

2816 Drift for front crankshaft seal

2817 Drift for rear crankshaft seal

2823 Dowel for fitting standard piston

When assembling the engine, Tollow the instructions
for the components concerned. Check the marking of
the bearings according to Fig. 21-11. The main
bearings are marked 1—7, and the big-end bearings
1—86, counting from the front.

|
y

@ «@ L 4
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1. Main bearing No. 1
2. Big-end baaring No. 1
3. Main bearing No. 2

Fig- 21—11. Marking of main bearings and big-end
bearings

Check that all parts are clean and lubricate sliding
surfaces with oil before assembling, Always use new
gaskets, split pins and lock washers. No adhesive
should be used on the gaskets. Sealing at the ends of
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both the oil pump delivery pipe and the water pumps
is provided with rubber rings. These rings, which seal
radially, are made of special rubber with very close
tolerances. Only genuine Volvo parts should be used.
Fitting is made easier by coating the rings with soapy
water. Slip the rings on the pipes and then press them
into their respective positions before finally tighten-
ing the attaching screws. The oil pump flange
should lie flush against cylinder block before tighten-
ing.

Crankshaft seals at the front and rear ends respecti-
vely are installed according to the instructions given
on pages 21:16 and 21:20. When reconditioning, re-
plase the connecting rod, bolts and nuts with new ones.
Use dowels 2435 for fitting the cylinder head, The
bolts must be tightened in a certain sequence, see Fig.
21-12, in order to avoid unnecessary stresses. The
bolts should be tightened in two stages and final-
tightenad after the engine has been run warm and
allowed to cool.
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Should be tightened in thres stages
Stoge 1: 40 Nm (4 kpm = 29 Ibitf)
Singe 2: 80 Nm (8 kpm = 58 Ibitl)
Stage 3: enging run warm and aliowed 1o cool

80 Nm (9 kpm = 65 Ibftf)

Fig. 21-12. Tightening sequence for cylinder head
bols

Check that the oil hole (Fig. 21—13) for lubricating
the rocker arms is not blocked,

The pilot bearing (5, Fig. 21—14) should be lubri-
cated before being fitted with heat-resistant ball
bearing grease. The bearing and protecting washer are
held in position by a circlip (8).

Fit the flywheel and clutch and then the gearbox and
starter motor.

The most important bolts and nuts should be
tightened with a torque wrench, see *'Tightening
Torques” in the data section, page 20:6.
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Fig. 21—14. Rear end of engine



Installing the engine

The engine can be installed in two ways. Either from
underneath (Methed 1) or it can be lifted into
position from the top (Method 2).

Special tools:

6128 Spanner for speedometer wire
Method 1 9916 Fixture

9809 Waorkshop lift
Method 2 6129 Lifting Jug

Installing the engine from undermeath
Method 1

8. Remove the engine from fixture 2820 and
place it in engine fixture 9916, Fig. 21-4.
Fit the oil trap, fuel pump and left engine
mount,

b. Run the engine into position under the
vehicle. Lower the vehicle and make sure
that the engine does not catch on anything,

c. Raise the engine and screw tight the anging
mounts (4).

d. Remove fixture 9916 from the engine.

e. Fit the reinforcing bracket between the
engine and clutch casing. Do not forget the
spacer wahsers on the front retaining bolts
between the bracket and engine. First screw
the bolts tight by hand, then tighten the
bolts against the clutch casing and after that
the bolts against the engine.

. Installing the engine from above

Method 2

a. Fit the reinforcing bracket between the
engine and clutch casing. Do not forget the
spacer washers on the front retaining bolts
between the bracket and engine. First scraw
tight the bolts by hand, then tighten the
bolts against the clutch casing, and after that
the bolts against the engine.

b. Fit lifting lug 6129 on the rear cylinder head
bolts.

c. ‘Secure the engine lift to the lifting lug and
remove the engine from fixture 2820,

d. Fit the oil trap, fuel pump and left engine
maount.

g. Lift the engine into position taking care to
make sure that the brake pipes and fuel pipe
do not get jammed.

f. Fit the upper front retaining bolts to the
front engine mounts.
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g. Lower the engine and fit the retaining bolis
for the rear engine mounts.

h. Fit the remaining retaining bolts in the front
engine mounts.

i. Hook loose and remove the engine lift.
Remove the lifting lua.

. Fit the braided cable to the clutch casing.

4. Fitthe propeller shaft sections.

. Fit the front exhaust pipe section, use new flange

gaskets. Clamp the pipe tight to the attachment
on the clutch casing.

Fit the lower radiator hose and the coolant hose
to the pipe under the manifold.
Fit the drain plug in the oil cooler.

Fit the oil presure gauge hose to the nipple in
the cylinder block.

8. Fit the fan shaft to the coolant pump pulley.

0, Connect the electric cables to the alternator.

12.

13.
14.
15.

16.
17.

18.

20.

21.

Fit the throttle control shaft to the manifold
bracket, Fit the lock elip. Fit the link rods to the
shaft. Fit the shaft lock clip.

Fit the upper radiator hose and connect the front
vacuum hose to the manifold.

Insert the wire for the parking brake through the
body attachment. Fit the rubber bellows and the
sleeve lock clips. Fit the adjuster nut and adjust
so that the wire is stretched and the parking
brake lever has the least possible looseness.
Concerning adjustment of the propeller shaft
brake, see Part 5.

Fit the lock nut.

Fit the fuel hose to the fuel pump,

Fit the electric cables to the starter motor.

Fit the clutch wire and adjust the clearance,
which should be 46 mm (0.016-0.020"}, Fig.
21-15,

Fit the gear controls for the gearbox.

Fit the ventilation hoses (3) to the clutch casing,
gearbox and distribution gear,

Fit the ignition cable and electric cable to the
ignition coil and the electric cable to the tem-
perature sender.,

. Fit the speedometer wire to the gearbox, using

spanner G128 tightening.

Fit the electric cables to the gearbox and the
distribution gear.,

Fit the vacuum hose to the distribution gear
vacuum box,

. Connect the rear vacuum hose to the manifold.
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A= 4-6 mm (0.16-0.20")

1. Adjuster nut
Fig. 21=15. Throw-out lever travel

23. Fit the oir cleaner housing, Fit the hot start valve
control to the rear carburettor. At idle position,
the valve control should be against the throttle
control lever. Fit the air cleaner insert.and put on
the upper part of the air cleaner.

24, Fit the choke wire to the rear carburettor.

25. Fill with coolant through the opening in the
radiator, the heater control should be at max.
heat. Fill the radiator fully and put on the cap.
Also Till the expansion tank to the MAX mark.

26. Fill with engine oil.

27. Connect the battery earth cable and close the
battery box.

28. Start the engine and carry out a function check.

28. Fit the inspection cover on the front engine
casing.
30. Mathod 1: Fit the roof cover in the platform.

Method 2: Fit the platform.

CYLINDER HEAD
Special tools;

2436 Dowels
2898 Spanner for final-tightening cylinder head
bolts

Removing

1. Open the battery lid and disconnect the battery
earth cable,

2. Remove the platform,

21:8

3. Drain the coolant by opening the drain cock on
the lower radiator pipe.

4. Remave the inspection cover on the front engine
casing and the floor cover in the platform.

5. Remove the upper radiator hose from the engine.

6. Remove the fuel hose from the distribution pipe
at the carburettors and from the clamp at the
thermostat housing. Bend the hose to the one
side.

Remove the vacuum hose from the front carbu-
rettor and the hoses for the crankcase ventilation
from the manifold and air cleaner,

7. Remove the alternator tensioning bar from the
gy linder head.

8. Remove the clasps and take off the upper part of
the air cleaner housing.

9. Disconnect the electric cable from the tempera-
ture sender and the choke wire from the rear
carburettor.

10. Remove the front exhaust pipe section from the
silencers and the attachment on the clutch
casing.

11. Rermove the flange nuts "manifold = cylinder
head" and move the manifold to the one side.

12. Disconnect the spark plug cables fram the spark
plugs.

13. Remove the rocker arm cover and the rocker arm
miechanism and push rods.

14. Remove the cylinder head bolts and lift off the
head.

15. Remove the cylinder head gasket, the manifold
gasket and the sealing rings for the coolant
pump. Clean the contact surfaces,

Checking surface unevenness (Grinding even)

Deviations in the cylinder head surface unevenness
may amount to max. 0.05 mm (0.002°°) per 100 mm
{4"*) length. Check the surface evenness with a surface
gauge. If the cover has to be ground smooth, grind off
as little as possible.

Fitting the cylinder head

1. Check to make sure that the sealing surfaces on
the cylinder block and head are clean, even and
undamaged, ailso that the ail channel in the
cylinder head (Fig. 21=16) for the rocker arm
mechanism is clean,



Fig. 21=16. 0Oil channel in cylinder head

2. Place the cylinder head gasket with TOP facing
upwards (wide edge facing upwards) on the
cylinder block,

Fit the coolant pump sealing rings.

Screw dowels 2435 into the cylinder block, one
at the rear left and one at the front right screw
hole,

3. Fit the cylinder head and the retaining bolts.
Tighten in the sequence shown in Fig. 21-17
and in two stages: 1-40 Nm (4 kpm = 29 Ibftf),
stage 2—B0 Nm (8 kpm = 57 |bftf).
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Fig. 21-17. Tightening sequence for cylinder head
bolts

4. Fit the push rods in position and mount the
rocker arm mechanism,

5. Adjust the valve clearance to 0.45-0.80 mm
(0.018-0,020""), NOTE! These values are not
the final ones.

6. Fit the rocker arm cover,

7. Connect the spark plug cables to the spark plugs.
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8. Fit the new manifold gasket 1o the cylinder head
and lift the manifold into position.
Fit the washers and flange nuts.

8. Fit the front exhaust pipe section o the silencer
and to the attachment on the clutch casing.

10. Fit the electric cable to the temperature sender
and choke wire to the rear carburettor.

11. Fit the awr cleaner housing upper part

12 Fit the alternator tensioning bar and adjust the
belt tension.

13. Fit the fuel hose to the clamp at the thermostat
housing and the branch pipe at the carburettors.
Fit the vacuum hose to the front carburettor and
the hoses for the cankcase ventilation to the
manifold and air cleaner,

14. Fit the radiator hose.
15. Close the drain cock on the lower radiator pipe.

16. Fill with coolant through the radiator opening,
the heater control should be at MAX heat. Fill
the radiator fully and fit the cap. Also fill the
expansion tank to the MAX mark.

17. Connect the battery earth cable to the battery
and close the battery box.

18. Start the engine and carry out a function check.
Run the engine for about 10 minutes {preferably
under load).

19. Remove the rocker arm cover.

20. Check-tighten the cylinder head bolts, after the
engine has cooled, in correct sequence to 90 Nm
{9 kpm = 65 Ibftf). Use spanner 2898 for this
purpose, see Fig. 21-18.

(LN

Fig. 21-18. Check-tightening cylinder head bolts

21. Check and if necessary adjust the valve clearance
to 0.40—0.45 mm (0.016-0.018").

22. Fit the rocker arm cover.
23. Fit the inspection cover on the front engine

casing,

24. Fit the platform.
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VALVE MECHANISM

Special tools:

1867 Drift
2425 Grip tool
2818 Drift
2819 Drift

Adjusting the valve clearance

It is an advantage to adjust the valve clearance with
the engine switched off, either cold or hot. The
clearance is the same for both inlet and exhaust valves
(0.40-0.45 mm = 0.016—0.018"). When adjusting, use
two feeler gauges, one “Go" 0.40 mm (0.016") thick
and the other “No-Go” 0.45 mm (0.018") thick.

The clearance is adjusted so that the thinnest gauge
can be inserted easily while the thicker one must not
enter.

Remove the rocker arm cover. Turn over the crank-
shaft until No. 1 is at firing position. The rocker arms
for No. 6 "rock”, The marking on the pulley is at
0. Adjust the valve clearance for No. 1.

Turn over the crankshaft until No. 2 rocker arms
"rock" -adjust the clearance for No. 5.

When No. 4 rocker arms “rock” — adjust No. 3
clearance,
When No. 1 rocker arms "rock’ — adjust No. 6
clearance.
When No. 5 rocker arms “rock” — adjust No. 2
clearance.
When No. 3 rocker arms “rock” — adjust No. 4
clearance.

Clean the inside and outside of the rocker arm cover
and fit it
Replacing the valve tappets

To get at the valve tappets to replace them, remove
the cylinder head. The vaive tappets are removed
with grip tool 2424, Fig. 21-19,

21:10

Fig. 21—19. Removing and installing valve tappets

Replacing the valve guides
Press out the old guides with drift 2818,

2. Press in the new guides with drift 2819, which
gives the correct pressing-in depth, Fig. 21-20.

3. Check that the guides are free from burr and that
the valves move easily in them,

2818

2819

A= 175 mm (0.69")

Fig. 21-20. Replacing valve guides



Grinding the valves and valve seats

B

Remove the valve springs by first compressing
them with valve spring pliers and then remove
the valve collets after which releasa the pliers.
Place the valves in order on a rack.

With rotating brushes clean the valves, com-
bustion chambers and channels of carbon and
combustion deposits. Check the surface condi-
tion of the cylinder head.

The surface unevenness of the cylinder head may
amount to max. 0.05 mm (0.0020”) per 100 mm
{4"”) length. The surface condition is checked
with a level disc. If the cylinder head surface has
to be machined level, remove as little material as
possible.

Measure the clearance between the stem and
guide, Fig. 21-21. With a new valve the clear-
anee should not exceed 0.15 mm (0.0060")

Also check to make sure the valves are not
excessively worn. Wear on the valve stems may
amount to max, 0.02 mm (0.0008").

Fig. 21-21. Measuring the clearance between guide
and valve stem

Grind the valves in a valve grinding machine after
cleaning them. The valve seat angle should be
44,59, Replace valves if excessively worn,

Grind the valve seats in the cylinder head. Use an
electrically driven grinder or a hand milling
cutter, A pilot spindle must be carefully fitted
before work is started and any worn guides must
be replaced by new ones. The seat should be
ground umntil 8 good sealing surface is obtained.
The angle is 45.25% and the width of the sealing
surfaces approx., 2 mm (0.08"), see A", Fig.
21-22.
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A= 2 mm [0.08")

Fig. 21—-22. Valve seat width

If the sealing surface is too wide after grinding, it
can be reduced by using a 70° grinding stone
from the inside and a 20° grinding stone from
the outside.

Check the sealing with marking colour and if
necessary grind the valves with fine grinding
paste.

Check the valve springs with a spring tester, Fig.
21—23. If the springs are not according to the
values given in the data for springs, see page
20:3, they should be scrapped,

i

Fig. 21-23. Testing a valve spring

8. 0Oil the valve stems and place the valves in their

guides. Fit the valve guide seals, valve springs,
washers and locks.

21:11
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Rocker arm mechanism
Disassembling and checking

1. Remove the lock rings on both ends of the
rocker arm shaft.

ol

Dismantle the rocker arm mechanism.

3. Check that the rocker arm shaft is not damaged
and that the oil channels are clean.

4. Check for wear on the rocker arm bushings and
contact surfaces. If wear exceeds 0.1 mm
(0.004"), replace the rocker arm bushing. If
necessary grind the thrust ares against the valve
in a special grinding machine.

5. If the bushings are to be replaced, use drift 1867
for pressing them out and in, Fig. 21—24. Then
ream the bushing with a suitable reamer to an
accurate Tit on the shaft. The hole in the bushing
should be opposite the hole in the rocker arm.,

Fig. 21-24. Replacing a rocker arm bushing

Assembling

1. Before assembling the rocker arm mechanism
clean all parts thoroughly and check them.

2. Assemble the bearing brackets, springs, rocker
arms and shaft according to Fig. 21—25. Lock
the parts with new lock rings. Note that the
rocker arms are of two types, left and right.

21112

Fig. 21—25. Rocker arm mechanism

CYLINDER BLOCK
Measuring the cylinder bores

The cylinder bores are measured with a special dial
indicator, Fig. 21-26,

The measuring should be carried out just below the
top edge of the bore only in the transverse direction
of the engine. A letter is stamped on each cylinder
bore indicating the classification of the bore and
piston {only on standard models).

Fig. 2126, Measuring a eylinder hore



PISTONS AND CONNECTING RODS

Special tools:

5017 Drifi
2873 Installation ring
Removing

1. Remove the cylinder head. See under ” Removing
the cylinder head”, page 21-B.

2. Drain the engine oil.

Remove the reinforcing bracket between the
cylinder block and the clutch casing.
Remove the oil sump.

4. Remove the big-end bearing caps and move up
the pistons and connecting rods through the
cylinder bores. Put back the caps properly on
their respective connecting rods. Hang up the
pistons and connecting rods on a special rack or
place them on a clean, soft base.

Measuring the pistons and piston fit

Measure the piston diameter with a micrometer, at
right angles to the gudgeon pin hole and 7 mm
(0.28") from the lower edge.

Test the fit of the pistons in the respective bores,
without piston rings. Measure the clearance, which
should be 0.01-0.03 mm (0.0004-0.0012"), at right
angles to the gudgeon pin hole with a feeler gauge,
/2" wide and 0.02 mm (0.0008") thick, attached to
a spring balance. The pulling force should be 10 N (1
kp= 2.2 Ibft.), see Fig. 21—=27. With this pulling force

Fig. 21-27. Measuring the piston clearance

C3-series

3 piston clearance is obtained equal to the thickness
of the feeler gauge blade used. The blade thickness
which is equally as thick as the indicated outer values
for the piston clearance can, therefore, also be used.
Try this out at several different depths. Cylinder
bores of standard bore size have a letter marking
which indicates the measurement and the respective
piston should be marked with the same letter.

Beplacing the piston rings
1. Remove the piston rings with piston ring pliers.

2. Clean the pistons, taking particular care with the
piston ring grooves.

3. Fit the piston rings, one after the other, down
into the cylinder bore. Use an inverted piston to
ensure that the rings are fitted properly,

4. Measure the ring gap with a feeler gauge. The gap
should be 0.40-0.55 mm (0.016-0.022"). If
necessary, the gap can be increased with the halp
of a special file.

MNOTE! When checking the fit ina worn eylin-
der bore, the rings must be checked at
the bottom dead centre position where

the diameter of the bore is smallest,

5. Check the piston rings in the respective ring

grooves by rolling them in the groove. Also
measure the clearance at several points, Fig.
21-28. This clearance should be 0.040-0.072
mm (0.0016-0.0028") for both compression
rings and the oil scraper ring.

Fig. 21-28. Measuring the piston ring clearance in
groove

6. Fit the piston rings with piston ring pliers. The
chromed compression ring should be at the top,
Turn the rings so that their gaps are apart from
each other.
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Replacing the gudgeon pins and gudgeon pin
bushings

1.
2

Remove the piston rings with piston ring pliers.

Remove the circlips and pull out the gudgeon
pin.

Check the gudgeon pin hole in the piston. If the
gudgeon pin hole in the piston is worn so that
the oversize (H0.06 mm = 0.002) is required,
first ream up the hole to the correct measure-
ment. Use a reamer fitted with pilot guide and
take only small cuts at a time.

The fit is correct when the gudgeon pin can be
pushed through the hole by hand with light
registance.

If the gudgeon pin bushing is too worn, press it
out with drift 5017, Fig. 21-29. A new bushing
is pressed in with the same tool, the other end of
which is now used. Make sure that the lubricating
holes are opposite the holes in the connecting

rods. Then ream the bushing to the correct fit.

»
)
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Fig. 21-29. Changing the gudgeon pin bushing

Fig. 21-30. Gudgeon pin fit
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The gudgeon pin should glide through the hole
under light thumb pressure but without any
noticeable looseness, Fig. 21-30.

If necessary check the connecting rods for
straightness and warp, Fig. 21—-31.

Fig. 21—31. Checking the connecting rod

If necessary check the connecting rods for any
S-distortion. Let the wansverse areas at the
connecting rod big end rest against the pulled out
support on the measuring apparatus. Measure the
distance between the indicating plate and the
transverse area atl the little end of the connecting
rod, and then turn the connecting rod and carry
out the same measurement for the other side. The
resuits should agree with a permitted deviation of
0.5 mm (0.020).

If the connecting rod is bent or twisted it can be
straightened with the straightening tools which
belong to the checking and straightening apparat-
us. The straightening must be carried out with
great care,

Assemble the piston and connecting rod, using
new circlips. NOTE! The groove on the top of
the piston should point forwards and the number
marking on the connecting rod should face away
from the camshaft side, Figs. 21—32 and 21-33.

Replace the connecting rod bolts and nuts with
new ones.



Fig. 21—32. Marking on piston and block

1. Main bearing No. 1
2. Big-end bearing No. 1
3. Main bearing MNo. 2

Fig, 21—33. Marking the main and big-end bearings

Installing

Check that pistons and connecting rods are
properly located in relation to each other and to
the cylinder bleck, Figs. 21—-32 and 21-33.

Turn the piston rings so that their gaps are apart
from each other. Qil pistons and bearing surfaces,

Fit the pistons with connecting rods in the
cylinder bores. Use installation ring 2823, Fip.
2134, Make sure that the number markings on
the connecting rods are facing away from the
camshaft side and that the groove in the gudgeon
pin points forwards, Figs. 21—32 and 21-33.

Fig. 21-34. Installing a piston

Fit the connecting rod caps. Fit and tighten up
the connecting rod nuts to a torque of 63-70
Nm (6.3—7.0 kpm = 4550 Ibftf).

Fit the sealing plate and the oil sump. The
“tongue” on the oil sump gasket should face
towards the starter motor flange.

Fit the reinforcing bracket, and tighten all bolts
by hand. Do not forget the spacer washers on the
front retaining bolts, between the bracket and
engine. Then tighten up the bolts against the
flywheel casing and therafter the bolts against
the cylinder block.

Install the cylinder head. See under " Installing
the cylinder head", page 21:8.

Fill the engine with oil. Carry out a function
check.

CRANKCASE VENTILATION (inspection)

Remove the nipple in the intake manifold, hoses and
flame arrester (metal filter) and c¢lean them. If
necessary replace the flame arrester, At the same time
check the hoses and replace them if in poor condi-
tion.

21:15



C3-series

TIMING GEARS
Special tools:

2250 Puller
2408 Press tool
2424 Grip tool
2814 Puller
2815 Press tool
2816 Drift
2822 Puller
Timing gear casing

Replacing the sealing ring

1. Slacken the drive belts. Remove the bolts for the
pulley and vibration damper and remove both
pulley and damper.

2. Remove the centre bolt and pull off the polygon
hub with puller 2814, Fig. 21—35.
{First see whether the polygon hub can be pulled
off by hand.)

-
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Fig. 21-35. Removing the polygon hub

3. Lever out the sealing ring. Oil the sealing lip on
the new sealing ring and fit the ring with drift
2816, Fig. 21-36.

NOTE! First inspect the wear surface on the
polygon hub, The sealing ring can be fitted in
three positions with drift 2816. With a new
polygon hub the tool centre bolt should be
screwed in fully, Fig. 21—37. In this position, the
sealing ring will be placed in its outer position
(position 1). With a wear mark on the polygon
hub place the sealing ring in position 2 (centre
bolt screwed out 1 1/4 threads). With two wear
marks place the sealing ring in position 3 (centre
bolt screwed out fully). With three wear marks
the polygon hub should be replaced with a new

one.
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Fig. 21—-37. Locations of centre bolt on tool 2816

Fit the polygon hub with press tocl 2815, Fig.
21—38. Before fitting it, grease the slide surfaces
of the hub. Note the marking, punch pops on the
end of the crankshaft and polygon hub. Fit the
centre bolt and tighten it © a torque of 95-105
Nm (9.5-10.5 kpm = 69—76 Ibftf).

Fig. 21-38. Installing the polygon hub



Fit the vibration damper and pulley. The bolt
holes are asymmetrically placed so that these
components can only be fitted in one position.

Fit the drive belts and adjust the belt tension.

Removing the timing gear casing
1.

Remove the fan shaft from the coolant pump
pulley. Slacken the drive belts and remove the
pump pulley.

Remove the cankshaft pulley and vibration
damper.

Remove the centre bolt and pull off the polygon
hub with puller 2814, Fig. 21-35,

{But first try to see whether the polygon hub can
be pulled off by hand,)

Remove the timing gear casing. Slacken a couple
of bolts extra for the oil sump and observe due
care not to damage the sump gasket,

Installing

1.

5.

Install the timing gear casing with gasket. The
casing is located properly by means of dowels.

Fit the polygon hub with press tool 2815, Fig.
21—38. Before installing the hub, grease the hub
slide surfaces. Note the marking, punch pops on
the crankshaft end and polygon hub, fit the
centre bolt and tighten it to a torque of 95—105
Nm (9.5-10.5 kpm = 8976 |bftf).

Fit the vibration damper and pulley. The bolt
holes are asymmetrically placed so damper and
pulley can be fitted in one position.

Fit the coolant pump pulley and drive belts, and
adjust the belt tension.

Install the fan shaft.

Timing gears
Replacing

1.

Remove the timing gear casing. See under
“Removing the timing gear casing”’, above.

Remove the camshaft nut and pull the gear off
with puller 2250, Fig. 21-38,

Pull off the crankshaft with puller 2822, Fig.
21-40.

Screw out the oil nozzle, blow it clean and re-fit
it according to Fig. 21—41,

The gears are lubricated by oil from the nozzle.

1. Oil nozzle
2. Line-up marks
3. Dowels

Fig. 21—41. Timing gears

C3-series
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5. Install the crankshaft gear with press tool 2815,  Camshaft
Fig. 21-42. Checking camshaft wear, engine in vehicle

1. Remove the rocker arm casing.

2 Clean the rocker arm casing contact surface
against the cylinder head.

3. Zero-set the valve clearance.

4. Turn over the engine until No. 1 cylinder intake
valve is fully open and the exhaust valve fully
chosed.

5. With slide calipers measure the distance between
the valve spring washer and the contact surface of
the timing gear casing against the cylinder head for
both the MNo. 1 cylinder intake and exhaust
valves, Fig. 21—44. Note the measurements.

Fig. 21-42. Installing the crankshaft gear

6. Install the camshaft gear with press tool 2408,
Fig. 21-43, Both gear wheels should be correctly
located relative to each other, see Fig. 21—41.
When the mar king on the timing gears is opposite
each other, then No. 6 piston is at top dead
centre, firing position. Do not press the camshaft
backwards so that the sealing washer on the rear
end comes off. Fit the nut and tighten it to a
torgue of 130—150 Nm (13—156 kpm = 94-108
Ibfef).

Fig. 21—-43. Installing the camshaft gear

7. Check the backlash (0.04-0.08 mm =
0.0016-0.0032") and the camshaft end float
(0.02-0.06 mm = 0.0008-0.0024"), which is

Valve lift height:

‘ determined by the spascer washer behind the A1 ~ By and Ag — B2
)i camshaft gear,
I B. Install the timing gear casing. See under "Install-
ing the timing gear casing”, page 21:17. Fig. 21—-44. Checking the camshaft lift height
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6. Turn over the engine so that the exhaust valve is
fully open and the intake valve fully closed.

7. Measure the distance again between the valve
spring washer and the contact surface of the
rocker arm cover, for both the wvalves, Fig.
21-44. Note the measurements.

8. Calculate the lifting height of the valves deduc
ting the measurement for the open valve from
the measurement for the closed valve.

9. Measure and calculate correspondingly for the
other cylinders. The difference between the
maximum and minimum lifting height should not
excead 0.7 mm (0.028").

10. If necessary replace the camshaft.

11. Adjust the valve clearance, which should be
0.40-0.45 mm (0.016-0.018").

12. Install the rocker arm cover.

Removing and checking

1. Remove the cylinder head, See under * Removing
the cylinder head", page 21:8,

2. Lift up the valve tappets with tool 2424, Fig.
21-45b.
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Fig. 21-45, Lifting out valve tappets

3. Remove the fuel pump.

4. Remove the ignition distributor and the distribu-
tor pinion.

C3-series

5 Remove the timing gear casing. See under
"Removing the timing gear casing”’, page 21:17

6. Remove the camshaft nut and pull off the
camshaft gear with puller 2250, Fig. 21-39.

7. Remowe the thrust flange and the spacer washer,
8. Take out the camshaft.

9. Check the camshaft for straightness and wear.
The out-of-round on the bearing journals may
amount to 0.07 mm (0.0028"), providing that
the bushings are replaced. The diameter of the
besring journals should be 46.975-47.000 mm
(1.8494—1.8504").

i the indicated values are not maintained or if
the cams are worn, replace the camshaft.

10. Also check that the camshaft bearings are not
excessively worn. Permissible wear up to 0.02
mm (0.0008").

Installing

1. Check that the camshaft has an "A" punched
onto the front end.

2. Insert the camshaft in the cylinder block. Install
the spacer washer and thrust flange.

3. Install the camshaft gear with press tool 2408,
Fig. 21—43.
Make sure that the marking on the gears
coincide (2, Fig. 21—41). Take care when press-
ing in the camshaft gear since otherwise the teeth
can easily be damaged by the crankshaft gear. Do
not press in the camshaft backwards otherwise the
sealing washer at the rear camshaft bearing will
fall off. Install and tighten up the camshaft nut
to a torgue of 130—150 Nm (13-15 kpm =
94— 108 Ibftf).

4. Check the backlash (0.04—0.08 mm = 0.0016—

0.0032", max. permitted 0.12 mm = 0.0048")
and the camshaft end float (0.02—0.06 mm =
0.0008—0.0024"). The end float is determined
by the spacer washer behind the camshaft gear.

5. Install the timing gear cover. See under " Install-
ing the timing gear casing”, page 21:17.

6. Install the distribuitor pinnion.

When the engine is at top dead centre and firing
on No. 1 cylinder, install the pinion for the oil
pump and distributor. The small end of the
groove is faced obliquely upwards-backwards and
the groove is set at an angle of about 369 to the
longitudinal direction of the engine (see A, Fig.
21—-46). Make sure that the shaft goes down into
its groove in the pump shaft. (NOTE! When the
marking on the timing gears are opposite each
other then the No. B piston is at top dead centre,
firing position,)

21:19



C3-series

Fig. 21—46. Location of distributor pinion

A =approx 35°

1. Install the valve tappets, with grip tool 2424,
B. Install the distributor and fuel pump.

8. Install the cylinder head. See under "Installing
the cylinder head", page 21:8.

Camshaft bearings
Replacing (engine removed)

When the camshaft bearings are worn more than 0.02
mm (0.0008") they should be replaced with new
ones. If this work is 1o be done fully satisfactorily, a
drilling machine must be available. When pressing in
the new bearings make sure that the lubricating holes
are opposite the oil channels in the block.

CRANK MECHANISM

Special tools

1426 Drift

2814 Puller

2816 Press tool

2816 Drift

2817 Tool for pressing sealing ring in and out
4090 Extractor

Crankshaft

Replacing rear crankshaft seal (gearbox re-
moved)

1. Remove the reinforcing bracket.
2, Line-up mark and remove the clutch and fly-
wheel.

3. Remove the two oil sump bolts fixed to the
sealing flange. Slacken a couple of the oil sump
bolts so that the sump does not press against the
sealing flange.

4, Remove the sealing flange.
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5. Press out the old seal with the drift for tool

2817. Use a suitable cushion for the sealing
flange in order not to damage it.

6. Press in the sealing ring with tool 2817, Fig.

21—47. NOTE! First inspect the wear surface of
the crankshaft. The sealing ring can be installed
in three positions with 2817, see Fig. 21-48.
With a new crankshaft or with a crankshaft
without noticeable wear on the surface, place the
sealing in its outer position (centre bolt screwed
in fully)l. With wear marks on the crankshaft,
place it with the centre bolt screwed out two
threads or screwed out fully,

Fig. 21—47. Pressing in sealing ring

Fig. 21—48. Locations of centre bolt on tool 2817

7. Install the sealing flange with a well-cleaned

sealing surface and new gasket. (Oil first the
sealing lip.) The sealing flange should be fitted on
the crankshaft with due care, see Fig. 21—-49, Fit
on the sealing lip with a finger,



Fig. 21—49. Installing the sealing flange

8. Install the oil sump bolts.

9. Install the flywheel and clutch. Note the line-up
marks, see point 1,

10. Install the reinforcing bracket,

Removing the crankshaft (engine removed)

1. Line-up mark and remove the clutch and fly-
wheel.

Remove the oil sump, sealing plate and oil pump.

Slacken the drive belts. Remove the crankshaft
pulley and vibration damper.

4. Screw out the centre bolt and pull off the
polygon hub with puller 2814, Fig. 21—50. (But
first try to see that the hub can be pulled off by
hand.)
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Fig. 21-50. Removing the polygon hub
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5. Remowve the timing gear casing and the rear
sealing flange.

6. Remove the caps for the big-end and main
bearings.
7. Lift out the crankshaft.

Checking

After cleaning the crankshaft measure its journals
with a micrometer. Measure at different points round
the circumference and on the length. Out-of-round-
ness on the main bearing journals may not exceed
0.05 mm {0.0020"), and that on the connecting rod
journals 0.07 mm (0.0028"). Taper may not be
greater than 0.05 mm (0.0020”) for any of the
journals.

If the measurements are close to or exceed the wear
indicated above, grind the crankshaft to undersize,
Suitable bearing shells are available in 2 undersizes.
Concerning measurements, see the data on page
20:4.

Check that the shaft is straight within 0.06 mm
(0.0020”) by means of a dial indicator. Place the
shaft in two V-blocks and place a dial indicator on
the centre journal and then rotate the shaft. If
necessary straighten the shaft in a press.

Grinding

Before being ground, the crankshaft must be straight.
This should be checked according to the previous
paragraph. Grinding i carried out in a special
machine and the main bearing and big-end bearing
journals are ground to similar measurements. These
measurements, which are indicated in the data given
on page 20:4, must be accurately followed in order
to get the correct bearing clearance with the ready-
machined bearing shells.

Under no circumstances whatsoever may the bearing
shells be shaved or the caps filed.

The journal fillets should be 2.0-2.5 mm
(0.08—0.10"") for all journals, Fig. 21-51. The width
measurement (A) for the pilot bearing will depend on
the size of the journal and should be ground so that
the correct measurement is obtained. After the
grinding the oil channel openings should be carefully
cleaned and all journals lapped with a fine lapping
paste to best surface finish, after which the shaft is
washed. Clean all oil channels with particular tho-
roughness in order to remove all residues of filings
and grinding paste,
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Fig. 21-51. Bearing journal

Installing

Clean all the bearing seats and fit bearing shells
with the correct size.

In addition to the standard size, there are bearing
shells available with undersizes 0010 and
0.020". The rear main bearing shells are provided
with flanges and have a wider width in relation to
the size. If the crankshaft has been ground to the
correct measurement, the correct bearing clea-
rance will be obtained when the corresponding
bearing shell is fitted. The bearing shells must not
be shaved and the caps must never be filed in
order 1o get a tighter fit for the bearings.

. Dil the bearing shells and carefully install the

crankshaft in position.
MNote the line-up marks on the timing gears.

Install the lower main bearing shells in the caps
and oil them.

Install the main bearing caps. Tighten the bolts in
stages to a torque of 120—130 Nm (12—-13 kpm
= §7-94 Ibftf). Between tightenings turn over
the crankshaft and check that it does not jam.

. Measure the crankshaft end fleat which should

be D.037-0,147 mm (0.0015-0.0058").

Install the big-end bearings in the caps and oil
them.
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7. Install the big-end bearing caps. Make sure that
the caps are fitted properly. New bolts and nuts
should be used. Tighten the nuts to a torque of
63—70 Nm (6.3-7.0 kpm = 4551 Ibftf). Check
to make sure that there is end float and that no
bearing shows a tendency to jam.

8. Install the rear sealing flange, with new gasket
and sealing ring. See under "Replacing the rear
crankshaft seal”, on page 21:20.

9. Replace the timing gear cover gasket and seal and
fit the cover. Install the polygon hub with press
tool 2815, Fig. 21-52. |nstall the vibration dam-
per and crankshaft pulley. Install the drive belts
and the adjust the belt tension.

Fig. 21-52. Installing the polygon hub

10, Install the oil pump, sealing plate and oil sump
with new gasket. The “tongue” on the oil sump
gasket should face the starter motor flange.

11. Install the flywheel and clutch. Note the line-up
marks for these components, see point 1 “Re-
moving'™.

Grinding the flywheel

If the wear surface on the flywheel is uneven or
burnt, it can be ground smooth on a saddle grinding
machine. More than 0.76 mm (0.030"} of the original
thickness may not be ground off.

Replacing starter gear ring (Flywheel removed)

1. Drili 8 @ 6 mm (1/4") hole in a tooth opening on
the starter gear ring.

2. Split the starter gear ring with a chisel and
remove the ring from the flywheel.

3. Clean the starter ring gear contact surface on the
flywheel.

4. Polish the starter gear ring at three points.
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5. Heat the ring with a welding flame. Spread the Replacing the front engine mount
heat evenly all round. Discontinue the heating
\ when the polished surfaces become blue, Note!
Be careful not to overheat the ring otherwise it

might warp.
6. Place the starter gear ring on the flywheel and
\ drive it into position with a copper drift or
similar tool. The bevel on the ring should face

forwards.

7. Allow the ring to cool in the open air.

Replacing the pilot bearing for the input shaft
e . {Gearbox removed)

1. Make line-up marks on the clutch and remove the
clutch,

2. Rerove the bearing circlip and protective washer
and pull out the bearing with puller 4090.

‘ 3. Check the bearing after having cleaned it in white
spirit. Replace it if it is worn, Fig. 21—54. Front engine mount
4. Pack the bearing with heat-resistant ball bearing
grease,

5. Install the bearing with drift 1426,
6. Install the protective washer and circlip.

7. Install the clutch. Note the line-up marks, see
point 1,

Replacing the rear engine mount

Fig. 21—=53 Rear engine mount
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GROUP 22 LUBRICATING SYSTEM
Description

Fig. 22—1. Lubricating system

The engine has a force-feed lubricating system, Fig.
22—1. Pressure is provided by a gear pump driven
from the camshaft and fitted under the crankshaft in
the sump. The gear pump forces oil past the relief
valve, which is also fitted on the pump, through the
oil filter and then through oilways out to the various 10
lubricating points. All the oil supplied in the lubri-
cating points, therefore, first passes through the oil

filter, 9
OIL PUMP, RELIEF VALVE
The oil pump (Fig. 22—2) is of the gear type and is 8

driven via a gear train from the camshaft. When the
pump gear is set in rotation, oil is transported to the
tooth gaps along the walls of the pump body from
the suction to the discharge side. The discharge pipe
from the pump to the block does not have screw
unions and is, therefore, automatically tightened in
position when the attaching bolts for the pump are
tightened wp. At each end of the pipe there are

sealing rings made of special rubber. 1. Drive shaft
z % 3 : : 2. Pump body

The relief valve is located in the pump and consists of 3. Bushings

a spring-loaded ball which seals against a seat in the 4. Driving gear

pump body. 5. Cover

C3-series

1. Oil pump
2. Sump
3. Nozzie
4. Oil filter

WLV
(Ll

7 E I
Fig. 22—2. Oil pump

. Strainer

. Retainer clip

. Driven gear

. Spring Tor relief valve
., Valve ball
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Fig. 22-3. Oil cooler

1. Coolant inlot

2. Fing

3. Coolont outlet

4, Rubbar seal

6. Drain plug for coolant

OIL COOLER

The oil cooler (Fig. 22—3) is fixed between the oil
filter and the cylinder block and consists of an inner
part for the oil, which is surrounded by a cooling
jacket. Engine coolant is conducted through the
cooling jacket. Since the oil on its way to the filter
passes the oil cooler some of the heat from the oil is
cooled by means of the coolant. The coolant cannot
go the shortest route from the inlet (1) to the outlet
{3) but is forced to take a zig-zag path and round the
radiator as shown by the blue arrows (Fig. 22—-3). A
number of rubber seals {4) force the fluid to take this
definite route.

The fins (2) are cooled by the coolant and are divided
by a plate into two chambers which are in connection
with the fin periphery. Oil comes into the first
chamber, nearest to the engine block (see the red
arrows), and Is pressed along the fins into the other
chamber and along its fins. From there it continues
on into the oil filter.

22:2

Fig. 22—4 Oil filter

1. Overflow valve
2. Element

3. Body

4. Nipple

5. Gasket

OIL FILTER

The oil filter (Fig. 22—4), which is made as a single
unit complete with element, is of the full-flow type
and is screwed directly onto the cylinder block. Oil
fed out to the various lubricating points in the engine
first passes through the oil filter element which is
made of special paper. In the oil filter there is a
by-pass valve which allows the oil to by-pass the
element if resistance to flow should become ex-
cessive. When blocked so that it has to be replaced,
remove and discard the old filter and fit a new one.



Service Procedures

OIL PUMP
Removing

: 1

"

5.

Drain the engine oil.

Remove the reinforcing bracket between the
flywheel casing and cylinder block.

Remove the oil sump and the sealing plate.

Remove both the retaining bolts for the oil pump
and take off the pump and discharge pipe.

Pull the discharge pipe loose from the oil pump.

Checking and reconditioning

1. Remove the lock clasp and the strainer.
2. Remove the retaining bolts and lift off the cover.

3. Lift out the gears and relief valve spring and ball.

Fig. 22—-5. Gil pump

Pump body

Spring for relief valve
Gear

Valve ball

Hole for of pipe

oA WN L

4. Clean all parts.

5. Check the relief valve seat, ball and spring. Test

6.

the spring in a spring tester. Unloaded it should

be 39 mm (1.5”) in length, loaded with 50 #4 N
{111 #9 Ibf} it should be 26.25 mm (1.0”) and
loaded with 70 +8 N (154 18 Ibf) it should be
21 mm (0.8") in length.

Check to see whether the gear flanks, tops or

ends are worn. Replace damaged or worn gears.
Check that the backlash is 0.15-0.25 mm

{0.006—0.010""), Fig. 22—6.

Fig, 22—-6. Measuring the backlash

7. Check that the radial clearance between tooth

top and pump body is 0.08-0.14 mm
{0.0031-0.0055").

. Measure the axial clearance which should be

0.02—0.10 mm {(0.0008-0.0038") with a feeler
gauge, and a new cover or the old one if it is not
notably worn, Fig. 22-7.

Fig. 22—7. Measuring the axial clearance

9. Check the bushings and shafts. (NOTE! The late

prod. type oil pump does not have any bushings.)
If necessary replace them with new ones. The
drive shaft and gear wheel are replaced as a single
unit.

After being pressed in, the new bushings should
be reamed with a guided reamer.

10. Assemble the oil pump.
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Installing

The sealing rings at the ends of the discharge pipe are
made of special rubber with close tolerances. Use
only genuine Volvo parts.

6.
7.

Fit the sealing rings on the discharge pipe and
insert the pipe in its proper position in the oil
pump.

Before being installed, the rings can be coated
with soapy water in order to facilitate installa-
tion of the pipe. If necessary tap lightly on the
pipe with a soft mallet.

Install the oil pump and discharge pipe in the
cylinder block, Fig. 22—8. The pump connection
flange should be flush with the block before
being tightened up.

Fig. 22—8. Sealing rings on discharge pipe

If necessary replace the oil sump gasket. The
"tongue” on the gasket should face the starter
maotor flange.

Install the sealing plate and oil sump.

Install the reinforcing bracket and tighten the
bolts by hand. Do not forget the spacer washers
on the front retaining bolts, betweaen the bracket
and cylinder block. Then tighten up the bolts
against the clutch casing and thereafter the bolts
against the cylinder block.

Fill with engine oil.
Start the engine and check for oil leakage.

Replacing the oil cooler

Drain the coolant by opening the drain cock on
the lower radiator pipe running from the engine
and remove the plug in the oil cooler,

. Remove the oil filter. Use tool 2903 or similar,

€.9., chain tongs.

. Remove the clamps holding the coolant pipes

together under the manifold.

22:4

4. Unscrew the nut from the nipple in the centre of
the oil cooler.

5. Remove the coolant pipe from the oil cooler and
pull the oil cooler from the nipple.
If the nipple is replaced, the new nipple should
be tightened to a torque of 45—55 Nm (4.5-5.5
kpm = 33-40 Ibitf).

6. Fit the new sealing washers for the coolant pipe
connections. The groove for the sealing ring in the
oil cooler should be coated with a light layer of
glue, resistant to oil up to 140° C (284° F) (e.g.
Pliobond). Install the sealing ring.

7. Install the oil cooler on the nipple in the cylinder
block and fit the nut. Tighten the nut to a torgue
of 10 Nm (1 kpm = 7 Ibftf) and check that the
oil cooler is tight against the cylinder block
Then tighten the nut to a torque of 30—-35 Nm
{3.0—-3.5 kpm = 22—25 Ibftf).

8. Install the coolant pipe.

9. Clamp the coolant pipes in position, 2 clamps
under the manifold.

10. Screw on the oil filter by hand until it just
touches the oil cooler. Then screw it a further
half turn. Tools must not be used for this
purpose,

11. Fill with engine oil, 1/2 litre (1 pint) for the oil
cooler and if necessary 1/2 litre (1 pint} for the
oil filter.

12. Close the drain cock on the lower radiator pipe
and fit the plug in the oil cooler. Fill with
coolant through the opening on the radiator, the
heater control should be at MAX. Fill the
radiator fully and put on the cap. Also fill the
expansion tank to the MAX, mark.

13. Start the engine and check for leakage.

Replacing the oil filter

Together with the insert and overflow valve, the oil
filter forms a single unit screwed on to a nipple which
is attached to the cylinder block. When replacing,
scrap the old oil filter. Replacement is as follows:

1. Remove the oil filter with tool 2903 or similar,
e.g., chain tongs.

2. Apply oil to the new oil filter rubber gasket and
make sure that the contact surface is free from
dirt.

3. Screw on the new oil filter until it just touches
the oil cooler. Then screw the filter a further half
turn. Tools are not to be used for this purpose.

4,  Fill with 1/2 litre {1 pint) engine oil.

5. Start the engine and check for leakage at the
joints.



GROUP 23 FUEL SYSTEM
Description

CARBURETTORS

The engine is fitted with two horizontal carburettors of
type Stromberg 175 CD-25E. The design and construc-
tion can be seen from Figs. 23—1, 23—-2, 23—3 and
23-4,

The carburettor consists of three main parts of
light-alloy, the middle part of which comprises the
carburettor housing, The lower section is made up of
a floatchamber, which houses the jet and the float.
The upper section consists of a suction chamber
cover, which forms a suction chamber together with a
diaphragm fixed in the air valve. The suction chamber
regulates the air valve lift and thereby the location of
the needle in the jet. The suction chamber is linked
by means of channels in the valve to the space
between the carburettor throttle and valve.

The carburrettors are provided with a fixed jet
pressed into the carburettor housing. The fuel flow
orifice area of this jet is varied by means of a mov-
able tapered needle. The position of the needle is deter-
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Fig. 23—1. Front carburettor, from left

1. Suction chamber

2. Throttle stop screw

3. Lever

4, Primary throttle

5. Throttle spindle cam (for regulating seconcary
throttie)

Floatchamber plug

Floatchamber

8. Fuel inlet

o

mined by the carburettor housing vacuum operating
an air valve in which the neadle is fitted in a spring-
loaded suspension. The spring force always presses the
needle against the same side of the jet, and this ensures
an accurately controlled fuel flow through the jet.
Both carburettors are fitted with a temperature
compensator (6, Fig. 23—2 and 2, Fig. 23—4). This is
constructed as an air valve regulated by the carbu-
rettor temperature and maintains the fuel-air mixture
constant irrespective of the fuel temperature.

The throttle spindles are provided with seals to
reduce wear on the spindles and bushings and also to
eliminate any air leakage.

The hot-start valve is described on page 23:5.

The front carburettor has a vacuum connection for
positive advance setting of the ignition distributor,

The rear carburettor is provided with a cold-start
device.

WLV
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Fig. 23—2. Front carburettor, from right

1. Drilling for ar supply under diaphragm
2. Venting channels from floatchamber

3. Sealed plug

4. Drilling for air supply to temp, comp. and idle trimming
SCFEW

Icdbe trimming screw

Temperature compensator

- Hydraulic damper

Nomo;m

221



C3-series

1.
12.
13.
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Fig. 23—3. Rear carburettor, from left

Clamp for choke wire

Throttle stop screw

Throtte spindle cam

Fost idle stop screw

Connection for choke wira

Cam disc for fast idle

Floatchamber

Dirilling for air supply to temp. comp. and idle trimming
screw

Coesd-start device

Venting channels from floatchambor
Drilling for air supply under diaphragm
Hot start vahve control

Suction chamber
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Fig. 23—5. Float system

Float

Float arm

Float shaft

Float valve

Venting channel from floatchambar to air cleaner

(P
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Fig. 23—4. Rear carburettor, from right

Sealed plug

Tempaerature compensator
Fuael inlet

Idia trirnming screw

Lavar

Primary throttle
Connection for vacuum hose
Hydraulic darmpaor
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Float system

Fuel flows into the floatchamber via the float valve
(4, Fig. 23—5). The float, which is made up of twin
nylon floats, is carried on a bridge on the lower side
of the carburettor housing. As the fuel level rises, the
float lifts and, by means of the float arm and tag,
closes the needle on its seating when the correct level
has been reached.

The fuel rises in the fuel jet pipe to the inside of
the jet, where the level becomes the same as that in
the floatchamber,

Sealing between the floatchamber plug and float-
chamber is in the form of an O-ring,

Cold start device and fast idle

To make starting easier during cold weather, the rear
carburettor is fitted with a cold start device (9, Fig.
23-3).

The cold start device consists of a valve disc (3, Fig.
23-6) provided with four calibrated holes and an
elongated opening as well as a disc {4) mounted on a
spindle which is operated by the choke. Outside the



Fig. 23-6. Cold start device

A, Cold start dovice, disengaged
B, Cold start divies, engaged

1. From floschamber

2. Toventury

4. Vahe dise

4. “"Channaol Disc"

B, Housing

housing (5) on the same spindle, there is a cam disc
{6, Fig. 23-3) with connection for the choke
contral pull wire, When the cold start device is
engaged, the valve disc turns and this links up the
channel (1, Fig. 23—6) from the floatchamber via one
or several of the calibrated holes to the channel behind
the valve disc and then the opening to the channel
which terminates in the ventury {2) between the
vacuum plunger and choke flap. Through this link-up,
the engine receives extra fuel (richer mixture), to faci-
litate cold starts. At the same time a small supply of
air is also obtained through the choke device. When

Light load

Fig, 23-7.

the choke is pushed in, the valve disc turns and closes
the inlet to the channel. At the same time the cam
disc is operated, the throttle flap opening is also
influenced in such a way that turning the cam disc
opens the throttle through the fast idle stop screw
(4, Fig. 23-3) and the lever, before any of the
calibrated holes open the connection to the fuel
drilling. Thanks to this arrangement, the idling speed
can if necessary be raised by the driver of the vehicle
during the warming-up period of the engine.

Exhaust emission control system

The engine is fitted with an exhaust emission control
systemn in accordance with the principle of a more com-
plete combustion which reduces the contents of carbon
monoxide and hydrocarbons in the exhaust gases to an
acceptable level. This is achieved mainly by a modified
induction systemn that enables a more exact and leaner
mixture ratio between fuel and air to be used.

How the system works is illustrated in Fig. 23—7.

The intake manifold is fitted with a secondary
throttle (3) at each carburettor. For normal driving,
{with low power output) the throttles (3) are closed
thus forcing the mixture of fuel and air from the
carburettors to a central pre-heating chamber (6)
where the intake charge is heated and thoroughly
mixed, this resulting in a completely evaporated and
homogeneous mixture.

When higher output is required, that is, the primary
throttles (4) are opened wider, the secondary thrott-
les {3) also open and the mixture of fuel and air
passes from the carburettors directly to the cylinders
without going through the pre-heating chamber.

No particularly accurate synchronizing of the carbu-
rettors is required since they are linked to each other
through the intake manifold.

1 'f‘wi !J‘l

Heavy load

Exhaust emission control system, princi-

ple of operation

1. Intake manifold
2, Exhaust manifold

4. Secondary throttle
4. Primary throttle

6. Carburettor
6. Pre-heating chamber

233



C3-series

1. ldie trimming scrow 14, Carburettor housing
2, Valve Ffor temperature (middle section}
compansaton 15. Metering neadle
3. Bi-metal spring for tem- 16, Floatchamber
perature compénsator 17. Rubber ring
4. Adjuster nut 18, Floatchamber plug
§. Suction chamber 19, Drilling for cold stort
6. Spring fuel [(located in carb.
7. Damper plunger opposite walll
B. Diaphragm 20, Drilling for extra &b
9. Drilling for air supply through TEmperature
under diaphragm COMpansator
10, Air valve 21. Drilling for extra alr
11. Metering needle suspen- through idle trimming
sion serew

12. Drilling for air supply 1o 22, Secondary throttle
temp. comp. and idle 23, Primary throttle
Irimming screw 24. Vacuum outlet for igni-

13. Fuel jet tion distributor

Fig. 23-9. Idling engine
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Fig. 23—10. Normal running, with secondary thrott-
le open

Idling

When the engine is idling, the wvacuum in the
carburettor suction chamber is low and the gap
between the air valve and the bridge will be small. At
this stage, the thicker section of the metering needle
5 in the jet and thus only a small quantity of fuel,
corresponding to idling requirements, is sucked into
the engine. The temperature compensator is regulated
by a bi-metal spring which actuates a valve. When the
engine is hot and the temperature in the carburettor
rises, the valve opens and air is supplied to the
carburettor ventury to compensate for tha increase in
the fuel flow, which is obtained due to the slteration
in the fuel's viscosity, see Fig. 23-9.



Mormal running

When the throttle flap opens, engine induction
manifold depression is transferred via the channels in
the air valve to the suction chamber. Diaphragm (8,
Fig. 23-8) seals between the suction chamber and
the carburettor housing.

Due to the difference in pressure between the
underside of the air valve, where there is pressure in
the carburettor inlet port, and the upper side of the
valve, where there is vacuum, the valve lifts from the
bridge. This also lifts the tapered metering needle (15,
Fig. 23—8), which is attached to the valve, cut ot the
jet. This increases the effective choke area and
increases the fuel flow, see Fig. 23—10. As the
vacuum in the engine intake manifold depends on
engine speed and load, correct fuel flow is always
obtained under all operating conditions,

Because of the variable choke area between the bridge
and the valve, the air velocity and pressure drop
across the jet orifice will always remain approxi-
mately constant, thus ensuring good fuel atomization
at all speeds.

Acceleration

To provide a temporarily richer mixture at any point
in the throttle range at the moment the throttle is
suddenly open, a hydraulic damper is arranged inside
the valve rod. The hydraulic damper consists of a
plunger mounted on a rod. The plunger works in oil.
When the throttle is suddenly opened, the vacuum in
the suction chamber increases rapidly.

When the air valve (10, Fig. 23—8) lifts, the damper

plunger (7) is forced against its seat and oil is
prevented from flowing past from the bottom side to
the top of the damper plunger, this retarding the
movement of the valve (10). This temporarily results
in a more powerful vacuum above the jet so that the
fuel-air mixture becomes for the moment richer.

The downward stroke of the air valve (10) is assisted
by the spring (6). The rod in the valve should be filled
to approximately within 1/4” from the upper edge
with oil which is approved as "Automatic Trans-
mission Fluid".

Hot start valve

During warm weather and when the engine is hot, a
great deal of fuel fumes develop in the floatchambers.
These are wvented through channels to the air
cleaner and result in the engine obtaining a somewhat
“richer” fuel-air mixture, This makes it difficult to
start the engine. To counteract this, the hot start
valve is fitted to the connection between the float-
chamber and air cleaner by means of hoses (Fig.
23-11).

C3-series

Fig. 23—11. Hose connection for hot start valve

1. Hot start valve
2, Dutlet to air cleaner
3. Hoses 1o carburettors floatchamber

When the throttle is at idle, the lever (1, Fig. 23-12)
presses against the valve control. The piston (14) is
thereby lifted to its upper position by the control
rod. The connection between the floatchamber and
air cleaner is closed and fuel fumes are led directly
out into the atmosphere through the outlet (12).

16"
15

"
137 1w o W

Fig. 23—-12. Hot start valve function, idling

1. Throttle lever 10.  Air cleaner housing
2. Valve control 11. Valve housing

3. Retaining screw for valve contral 12, Outlet to atmaosphere
4. Lock nut 13. Rubber rings

5. Control rod 14. Piston

6. Hot start valve 15. Return spring

7. Qutlet to air cleanar 16. Control rod

8. Hose to floatchamber 17. Rubber seal

9. Rivet
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Fig. 23—13. Hot start valve function, driving

When the accelerator pedal is depressed, the throttle
control lever {1, Fig. 23—13) breaks contact with the
valve control and the piston (14) is pressed by the
spring (15} to its bottom position. The outlet (12) is
shut off, fuel fumes are led into the air cleaner, and
when the engine starts running, these fumes are led
further through the carburettor and into the engine
combustion chambers.

AIR CLEANER
The air cleaner functions both as a cleaner for the
intake air and as an intake silencer.

It is provided with a replaceable paper insert of the
so-called “rod type”. This insert must not be washed
or moistened. The only servicing required is re-
placement with a new one.
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Fig. 23—14. Fuel pump, Pierburg

1. Rocker arm 10. Cover

2. Spring 1. Washer

3. Lower pump body 12, Screw

4. Seal 13. Filter

5. Spring 14. Sealing ring

6. Disphragm 15. Outlet

7. Inlet vaive 16. Qulet vaive

8. Sealing ring 17.  Upper pump body

9. Inlet 18. Volve housing
FUEL PUMP

The fuel pump is of the diaphragm type and is driven
by a cam on the camshaft. When the rocker arm in
the pump is pressed upwards by the cam, the
diaphragm is pulled downwards and fuel is drawn up
to the pump. When the rocker arm returns, the
diaphragm is pressed upwards by a spring {5, Fig.
23—14) and fuel is fed to the floatchamber in the
carburettor. When the level in the floatchamber is
sufficiently high, the float valve closes and the
pressure in the discharge line rises until the pressure
on the upper side of the diaphragm exeeds the spring
pressure and pumping ceases.

Two alternative fuel pumps are used. One comes from

Pierburg (Fig. 23—14) and the other isa S.E.V. make
(Fig. 23-15).
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Fig. 23—15. Fuel pump, S.E.V.

1. Lewver 1.
2. Shaft 12

3. Spring 13.
4. Lower pump body 14,
5. Thrust rod 15.
6. Seal 16.
7. Spring 17.
B. Diaphragm 18.
9. Upper pump body 19.
10. Inlet valve

Screw

Inlet

Filwer
Soring
Screw
Outlet

Seal

Cowver
Oulet valve

Fig. 23—16. Fuel filter

FUEL FILTER

The fuel filter is fixed 1o the front of the cylinder
block by means of brackets, see Fig. 23—-16.
It is provided with a replaceable ceramic insert.

C3-series

Fig. 23—17. Fuel tank

FUEL TANK AND FUEL LINES

The filler pipe is provided with a strainer to prevent
impurities getting into the fuel tank.

Concerning the tank level gauge unit, see Part 3,
Group 38.
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Service Procedures

CARBURETTORS

The carburettors are specially set by the manufac-
turer and are fine-adjusted with a CO-meter ot the
factory. In order not to disturb the setting of the
carburettors, it is absolutely essential that the follow-
ing service procedures are accurately followed when
any work is to be done on the carburettors.

Periodical Check

Check regularly to see that there is oil in the damper
cylinders (Fig. 23—18). The spindle in the piston
should be filled to about 1/4” from the upper edge
with oil approved as ™Automatic Transmission
Fluid"'. NOTE! The damper cylinders must not be
filled with engine oil,

Before any adjustment or repairs to the carburettor
are carried out, the following should be checked and,
if necessary, remedied:

Valve clearance, spark plugs, compression, Ignition
contact breaker (dwell angle) and ignition setting.
Also check that there is no air leakage on the intake
side and that the air cleaner is not blocked. The
function of the throttle controls should be checked as
well,
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Fig. 23—18. Checking the damper oll level

1. Damper plunger
2, Damper cil [Automatic Transmission Fluid)
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Setting the carburettors

The best setting of the carburettors is obtained by
using a CO-meter,

However, setting can be checked without the use of
this meter, but if the checking with or without a
meter results in unsatisfactory running of the engine
and it has been established that the fault is due to an
"over-rich” carburettor or "too lean fuel-air mix-
ture”, the carburettor nozzle should be adjusted with
a special tool, see page 23:11.

Setting without CO-meter

1. Remove the floor cover on the platform and the
inspection cover on the front engine casing.

1. Check that there i5 oil in the damper cylinders.
See under "Pariodical Check",

2. Run the engine warm, The adjustment should be
carried out within about 10 minutes after the
coolant thermostat has opened. (One way of
finding this out is by feeling the upper radiator
hose at the radiator which should suddenly
become hat, approx. 80°C = 1769F )

4. Adjust the engine speed to 13.3 r/s {B00 r/m)

with the throttle stop screws (2, Figs. 23—1 and
23-3).
NOTE! Screw equally for both carburettors.
Check to make sure that both carburettors have
the same air valve lift, This is easily checked by
simply making sure that the distance visually
between the bridge of the carburettor housing
and the air valve is the same for both carburet-
tors. A more accurate synchronization is not
required.

5. Adjust with the idle trimming screws (5, Fig.
23-2, and 4, Fig. 23—4) from the basic setting
(they are screwed to bottom). Adjust with the
screws until the best idling speed is obtained.
Scraw equally for both carburettors.

6. Adjust the link rods between the carburettors and
throttle control shaft. With the control against its
stop on the manifold bracket, adjust the link
rods to obtain a clearance of approx. 0.1 mm
(0.0032°") between lever and throttle shaft
flange, see Fig, 23-19,
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Fig. 23—19. Adjusting the control

A= 0.1 e 10,0039

7. Adjust so that the valve control of the hot start
valve is against the carburettor lever with the
valve piston in the upper position and the
throttle control at idle. Lubricate the contact
surfaces with Molykote. Rev up the engine,
release the control and check that the engine
returns to idling speed. Repeat this a couple of
times,

8. Setting the fast idle: Pull out the choke 20 mm
(0.8"}). The mark on the cam disc should now be
opposite the idle trimming screw. Then adjust
the fast idle screw to give an engine speed of
23.3—25.0 r/s (1400-1500 rfm).

6, Check and if necessary adjust the throttle control
to remove play. When accelerator is fully de-
pressed, there should be a play of 1 mm
10.0039") at full throttle. See also paint 6.

10. Lubricate all ball joints.

11. Re-fit the floor cover in the platform and the
inspection cover,

Setting with CO-meter

The setting should be made at a temperature of
+15°C to 25°C (60-80°F) and must be made within
8 minutes after the coolant thermostat has opened.
Warming-up should be done with a completly cold
engine,

When measuring with a CO-meter, it is important
that the temperature of the carburettors is correct.
When the engine is idling, the floatchamber is
exposed to heat radiation from the exhaust mani-
fold while the flow of cold fuel through the float-
chamber iz little,

C3-series

This results in a rise in temperature causing an
increase in the fuel flow through the jet due to the
alteration in the viscosity and the increase in the
CO-value. Revving the engine cools the carburettor 1o
a certain extent due to the step up in the fuel flow.
The temperature can be checked to make sure that it
is not excessive by feeling the floatchamber with the
hand. |t should feel "eold”, that is it more or less
should not exceed room temperature. 2
Before reading off the CO-meter, briefly rev up the
engine so that the air valve is in the proper position.
To be certain that the measured CO-value is correct,
measuring should be carried out within the time
period mentioned above.

There is a number of different types of CO-meters
available which function with acceptable accuracy.
Instructions on their use are supplied with each
meter. Mote that when connecting the hose for
evacuating the exhaust gases, the hose must not be
placed so that the exhaust gases are completely
evacuated from the CO-meter connection in the
exhaust manifold. A funnel could suitably be used
here. With it the suction at the connection would not
be so great as to upset the measuring but sufficient to
suck up the exhaust gases so that they do not fill the
workshop.

When doing any measuring with the CO-meter, it is
important that the exhaust pipe and silencer are in
good condition, that is, they do not leak. Measure as
follows:

1. Remove the floor cover on the platform and the
inspection cover on the front engine casing.

2. Check that there is oil in the damper cylinders.
They should be filled to about 8 mm (1/4")
from the upper edge with Automatic Trans-
mission Fluid. NOTE! The damper cylinders
must not be filled with engine oil.

3. Connect a tachometer and run the engine warm
at 25 r/s (1500 r/m} until the coolant thermostat
opens. [One way of finding this out is by feeling
the upper radiator hose at the radiator which
should start to get hot.)

4. Adjust the engine speed to 13.3 rf/s (800 r/m)

with the throttle stop screws {2, Figs. 23—1 and
23-3).
NOTE! Screw equally for both carburettors.
Check that both carburettors have the same air
valve lift. This is easily checked by measuring
with the eye the distance between the carburet-
tor housing bricdge and the air valve. The distance
should be the same for both carburettors. More
accurate synchronization is not required.
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5. Connect a CO-meter and check the CO-content

10.
11,

which should be 2.5%. NOTE! Before each
reading, rev up the engine briefly. With the help
of the idle trimming screws (5, Fig. 23-5) the
CO-content can be adjusted with small devia-
tions. (If the CO-content is too high, first check
the termperature compensator, see under ""Tem-
Perature Compensator’ on page 23:15,

. Adjust the link rods between the carburettors

and the throttle control shaft. With the control
against its stop on the manifold bracket, the link
rods should be adjusted so that there is a
clearance of about 0.1 mm {0.0039"') between the
lever and the flange of the throttle spindle. See
Fig. 23—-19.

. Adjust so that the valve control of the hot-start

bar is against the carburettor lever with the valve
piston in the upper position and the throttle
control at idle. Lubricate the contact surface
with Molykote. Rev up the engine. Release the
control and check that the engine returns to
idling speed. Repeat this a couple of times.

. Setting the fast idle: Pull out the choke 20 mm

{0.8"). The mark on the cam disc should now be
opposite the idle trimming screw. Then adjust
the fast idle screw to give an engine speed of
23.3-25.0 r/s (1400-1500 r/m).

. Check and if necessary adjust the throttle control

to remove play. When accelerator pedal is fully
depressed, there should be a play of 1 mm
(0.0039") at full throttle. See also point 6.

Lubricate all ball joints.

Install the floor cover in the platform and the
inspection cover.

Faulty carburettor function

1.

Check to make sure that the reason for the fault
in the function is not due to wrong damper oil or
oil level, impurities in the floatchamber or a faulty
float valve and fioat. See the respective headings.

Remove the air cleaner insert and check that the
air valves operate easily without jamming. (The
damper plungers removed.) If this is not the
case, remove the suction chamber covers and
clean the valves. At the same time check to make
sure the diaphragm is in good condition.

NOTE! If the metering needle must be released
or removed, it should be adjusted, see under
"Replacing the metering needle”. A CO-meter is
recommended for this purpose.
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Temperature compensator

3.

L e

If there is a powerful drop in the idling speed
during idling for & lengthy period, especially
when the weather is warm, check the function of
the temperature compensator,

Checking: Remove the plastic eover and push in
the valve (3, Fig. 23—20). This should move
under very light pressure and return without
jamming. This applies at temperatures above
+26°C (B0O°F). The valve starts opening at
+20°C-259C (70°-77°F).

Pressing the valve inwards deteriorates the quality
of the idle, If the valve has a tendency to be stiff
or jam, it can be adjusted, providing it is not
scored or lined, on which oceasions it should be
replaced complete. See under “Replacing the
temperature compensator’’ on page 23:15.

Adjusting: Slacken one of the cross-slotted screws
(8, Fig. 23-20) for the bi-metal spring and
centre the valve. The valve should move under
very little pressure and return without jamming.
This applies at temperatures above +26°C
(80°F). Then remove the temperature compen-
sator from the carburettor and store it at a
temperature of +209C—269C (70°-779F) until it
reaches this temperature. The valve should just
start to open at this temperature. In other words,
the valve should be loose in its seat at this
temperature. If necessary adjust with the nut (9,
Fig. 23-20).

1 z.Ju. 6

Fig. 23—20. Temperature compensator
Rubber sel 6. Scraws for temperature ComMpensator
Rubber sal 7. Cover scraw
Valve 8. Cross-slotted screw
Bi-metal spring 8, Adjuster nut
Cover 10. Housing
11. Marking




Damper device

4.

If the engine does not react properly during
acceleration, the reason may be a faulty clear-
ance on the damper plunger,

The axial clearance (A, Fig. 23—21), should be
1.0-1.8 mm (0.04—0.07""). With any fault in the
damper plunger, change it complete.

If the damper device is to function properly,
then the damper oil level must be correct. The
plunger stemn must be filled to about & mm
(1/4") from the upper edge with Automatic
Transmission Fluid. NOTE! The damper cylin
ders must not be filled with engine oil.

Fig. 23—21. Damper plunger clearance

A =1,0-1.8 mm [0.04—0.07")

Adjusting the fuel jets

Special tools:

2895 Press tools, 2 (1 per carburettor)
2896 Spacer drift

2897 Press tool

1. Remove the floor cover in the platform and the

inspection cover on the front engine casing.

. Remove the upper part of the air cleaner and the

cleaner insert.

3. Screw in the idle trimming screws to the bottom.
4. Remove the plugs in the floatchambers by

inserting a screwdriver between the floatchamber
cover and the plug and by levering out the plug.
Screw tight the press tool 2895 in the floatcham-
ber covers, Fig. 23-22,

5.

10.

1.

C3-series

Fig. 23-22. Adjusting the fuel jet

Place spacer drift 2896 between the air valve and
jet on one of the carburettors.

NOTE! The marking en the drift should face
upwards. Use the drift marked B20 B on the
end. Check to make sure that there is a clearance
between the drift shoulder and the carburettor
housing bridge. If none exists, press up the the
jet with press tool 2895 in order to obtain such a
clearance. Then unscrew the spindle several turns
so that the jet can be pressed down.

. Remove the damper plunger and screw tight

press tool 2897,

. Press down the jet by screwing in the spindle on

tool 2897 so far that the shoulder on the drift
goes against the carburettor housing bridge (the
carburettor is now adjusted to give "'rich” fuel-air
mixture).

. Remove the upper press tool and spacer drift.

Install the damper plunger.

Carry out points 5, 6, 7 and 8 on the other
carburettor.

Connect a rev counter and possibly a CO-meter,
Run the engine warm until the coolant thermo-
stat opens. The adjustment (that is points 11 and
12) should be carried out within 8 minutes from
the time the thermostat opens.

Adjust idling speed to 13.3 r/s (800 r/m). Check
that the air valves have the same lift (correct with
the idle trimming screws).
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12a. With CO-maeter. Press up the jets with press tool
2895 so that the CO-meter indicates 2.5 %.
NOTE! Screw eqgually for both carburettors.
Briefly rev up the engine before taking a reading.

12b. Without CO-meter. Press up the jets with press
tool 2895 so that maximum idling speed is
obtained, Screw equally on both carburettors.
While the jets are being pressed up, the engine
should be revved up at least once briefly. When
maximum idling speed has been obtained, rev up
the engine again. Then press up the jets so far
that a reduction in speed can be discerned.

13. Check that the engine has the right idling speed.
Adjust the link rods.

14. Install the air cleaner insert and the upper part of
the air cleaner,

158. Test drive.

16. Remove press tool 2895 and install new float-
chamber plugs,

17. Install the floor cover in the platform and the
inspection cover,

Removing the carburettors

1. Remaove the floor cover in the platform and the
inspection cover on the front engine casing,

2. Bemowe the hot start valve control from the rear

carburettor. Remove the air cleaner.

3. RBemove the ball joints of the link rods from the

carburettors.

4 Remove the fuel hose, vacuum hose and choke

wire from the carburettors. Remove the retaining
nuts for the carburettors. Remove the carburet-
tors and the protective plates and gaskets.

Cover the holes in the intake manifold.

Replacing the diaphragm

1. Screw out the damper plunger. Make line-up
marks in the suction chamber cover and carburet-
tor housing. Remove the screws and lift off the
suction chamber cover,
Remove the spring.

2. Pull up the air valve with the diaphragm. Remove

the diaphragm by releasing the four screws. Clean
the air valve.

| | MOTE! Take care not to bend or displace the
(| needle.

Install the new diaphragm, Fig. 23-24. The
H| i rubber register should fit into the valve groove,
\

l Checking the secondary throttles

'l Check to make sure that the secondary throttles are

| cantred and can be turned without jamming. Check

il the location (A", Fig. 23—23) of the levers. When

l the secondary throttle is closed, the distance A"

II between the lever pin and the intake manifold flange
should be 2.7—-4.3 mm (0.11-0.17").

Fig. 23-24. Diaphragm in air valve

Move the air valve down and fit in the rubber
register, Fig. 23—25. Install the spring and cover.
Fill with damper oil (Automatic Transmission
Fluid). NOTE! The damper eylinders must not
be filled with engine oil,

|
‘ 4
| ' Throttle postion at low output  Fully open throttle

|
| Fig. 23-23. Throttle position

‘ : cary throtth
L fienmibigh A Install the suction chamber cover and the damper

plunger,

2. Primary throttle 5.
"7 ' A, 2.7-4.3mm [0.11=0,17"")
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Fig. 23—-25. Diaphragm in carburettor housing

Replacing the fuel jet

Special tools: 9,
2895 Press tool

2896 Spacer drift 10.
2897 Press tool

2062 Drift

11.

| X

Fig. 23—-26. Replacing the fuel jet

C3-series

. Remove the damper plunger and floatchamber

plug.

Fit press tool 2895 in the lower part of the
carburettor and screw out the tool centre bolt,
Fig. 23—26.

Place the carburettor in a vice and tension the
shanks across the flange for the intake manifold.
Take care not to damage the flange.

Place drift 2962 between the jet and air valve, Fit
press tool 2897 on the upper part of the
carburettor.

Press the jet out through the centre hole in the
tool 2895.

Remove press tool 2897. Remove the suction
chamber cover, spring and air valve,

. Place the new jet in the centre hole on 2895 and

fit the tool’s centre bolt.

. Place drift 2B96 in the recess for the jet. Press up

the jet with press tool 2895. so far that drift
2896 just starts to move itself upwards. Screw
out the tool centre bolt a couple of turns,

Replace the metering needle, See under "' Replac-
ing the metering needle’”, below,

Install the air valve, spring and cover. Fill with
damper oil (Automatic Transmission Fluid) and
fit the damper plunger.

NOTE! The damper cylinders must not be filled
with engine oil.

Install the carburettor on the engine and adjust
the fuel jet according to the instructions given
under “Adjusting the fuel jet”, points 10-16,
page 23:11.

Replacing the metering needle

After replacing the metering needle, the following
check with a CO-meter is recommended.

Remove the vacuum chamber cover. Take out
the air valve and clean it.

Remave the needle by unscrewing the lock screw
and pull the needle out together with the spring
suspension.

Before installing the new needle, check that the
needle designation is B 2 BA. This is punched on
the needle and can be seen by pulling the neadle
out of the spring suspension far enough to reveal
it.
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4. Install the needle together with the spring sus-
pension so that the flat surface faces the lock
screw. The needle should incline from the holes
in the air valve, that is, in towards the air cleaner
flange.

The needle should be inserted so far that the
plastic washer lies flush with the valve, see Fig.
23-27.

Tighten up the lock screw.

Fig. 23—27. Installing the metering needle

5. Install the air valve in the carburettor.
NOTE! Fit the diaphragm according to Fig.
23-25.

6. Install the vacuum chamber cover.

Cleaning the floatchamber
1. Remove the screws (1, Fig. 23-28).
2. Remove the floatchamber.

3. Clean the surface of the gasket using compressed
air,

4, Install the floatchamber with new gasket.
NOTE! If the floatchamber plug is removed, a
new plug must be fitted in order to ensure that it
is properly fixed in the floatchamber.
The plug is removed by bending it out with a
suitable tool between the floatchamber cover and
plug.

2314

Fig. 23—28. Floatchamber dismantled

Scrows for floatchamber
Floatchamber

Gasket

O-ring

Plug

Float

9, Needle valve

P@s N

Float level

Before checking the float level, remove the carburet-
tor, invert it and take out the floatchamber.

The float is removed by carefully breaking the float
spindle from the bridge. It is fitted with the sloping
side facing away from the carburettor housing.

At the correct float level, the top point on the float
should lie 15—17 mm (0.58-0.67") (B, Fig. 23-29)
with the lowest point 8—13 mm (0.35-0.51") (A}
above the sealing surface of the carburettor housing. If
the level is incorrect, adjust by bending the tag at the
float valve.

NOTE! Do not bend the arm between the float and
the pin

VLV
10k [

Fig. 23—29. Float level

A =9—13 mm {0.36-0.51")
B =15—17 mm (0.59-0.67")




Replacing the temperature compensator

The temperature compensator is replaced complete.
It is removed from the carburettor by unscrewing the
screws (6, Fig. 23—-30). Take out the old seal (1)
from the carburettor and fit a new one. Place a new
seal (2) on the temperature compensator and fit the
compensator, The temperature compensator is
marked 60" (11).

1 34 7
Fig. 23--30. Temperature compensator

Rubber seal
Rubber seal

Valve

Bi-metal spring
Cover

Scrows for temperature compensator
Cover scrow
Cross-slotted scraw
Adjuster nut
Housing

Marking

~COURNOEALN =

-

Re-bushing the throttle spindle

Special tools:

2402 Drift

2879 Fixture

2880 Reamer, for seat
2881 Reamer, for bushing

1. Remaove the damper plunger,

2. Make line-up marks and remove the vacuum
chamber cover. Lift out the spring together with
the air valve,

3. Remove the floatchamber and float,

C3-series

4. Remove the levers and the return spring from the
throttle spindle.

5. Remove the throttie. Knock out the sealing
washer together with the old throttle spindle
{only fromt carburettor). Remove the throttle
spindle.

6. Remove the spindle seal (seals). Remove the
nippie for the upper vacuum outlet (only front
carburettor).

7. Fix the fixture in a vice and fit the carburettor
on the fixture, Fig. 23—31. Make sure that the
fixture pin holes are in line with the holes in the
spindle bushings.

Fig. 21—-31, Mounting carburettor on fixture 2879

8. Ream off the old bushings with reamer 2B880.
NOTE! Do not pull the reamer back through the
bushings but move it in the working direction
through the hole in the bottom plate of the
fixture.

9. Turn the fixture pin 90° so that it forms a stop
internally inside the carburettor housing for the
bushings and drive in the bushings with drift
2402.

10. Turn the fixture pin a further 90° so that the
holes in the pin come in line with the holes in the
bushings. Ream the bushings with reamer 2881.
NOTE! Do not pull the reamer back through the
bushings but move it in the working direction
through the hole in the bottom plate of the
fixture.

11. Remove the carburettor from the fixture. Blow
the carburettor clean.

12, Install the seal (seals) and if necessary a sealing
washer.
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13. Install the throttle and throttle spindle. Centre 2. Connect the ball joints, fuel hoses, vacuum hose

the throttle and rivet the retaining bolts, Fig and choke wire. Make sure that the choke

23-32. control on the instrument panel is pushed in.

NOTE! The "bosses” on the throttle should face Then lock tight the pull wire on the rapid idle

the floatchamber and the manifold flange. cam clamping screw. Thereafter fix the pull wire
outer sleeve with the clips intended for this
purpose.

3.  Install the lower part of the air cleaner and the
hose for the crankcase ventilation.,

4. Install the valve control for the hot-start valve.
At idle position, the control should be against
the throttle control lever.

Carry out carburettor adjustment according to
“Setting the carburettors”, page 23:8.

5. Instaill the air cleaner insert and the upper part of
the air cleaner.

6. Install the floor cover in the platform and the
inspection cover,

Fig. 23—32. Riveting throttle flap retaining screws

14. Install the return spring and the levers. Replacing the air cleaner insert

(8. Install the fioat snd floatchsmber. Mo cleaning etc, need be done between jnsert
changes. Under no circumstances may the insert be
moistened or oiled.

17. Install the nipple for the upper vacuum output A sign of & blotked s ‘clstner s inorensed fusl
{only front carburettor). g

16. Install the air valve, spring and vacuum chamber,

Installing the carburettors

1. Clean the gasket surface. Install the protecting
plates, new gaskets, one on each side of the
plates, and the carburettors, Fig. 23-33.
FUEL PUMP

Pierburg
If the pump is defective, replace it complete. A filter
insert for cleaning is available in stock.

Cleaning (pump removed)

1. Remove the cover retaining screw (1, Fig. 23—
34). Lift off the cover (B), the filter {3) and the
seal (2],

2. Clean the pump body and cover. Blow clean or
replace the filter.

3. Place the gasket and filter in position on the
pump body,

4. Ipstall the cover. Make sure that the profiles in
the pump body and cover coincide.

'Gaskets

Fig. 23—33. Installing the carburetto
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FUEL TANK
Removing

1. Remaove the plug underneath the tank and drain
the fuel.

2. Remove the breather hose from the filler pipe.

3. Remove the electric cables from the tank level
gauge unit.

1 3 4. Remove the fuel pipe from the tank.

Remove the tensioning band adjuster nuts.

Fig. 23-34. Pierburg fuel pump 6. Bend down the tensioning band and remove the

1. Profile (suits profile 5 in cover 6) fuel tank.

2. Seal

3. Filer Installing

4. Cover screw

5. Profile (suits profila 1) 1. Lift the fuel tank into position,

6

W 2. Bend up the tensioning band and fit the retaining
nuts. Note the location of the rubber strips, Fig.
23-36.
FUEL PUMP S.E.V.

if this pump is defective, replace it complete with a
Pierburg type pump. AB Volvo Parts stock only the
Pierburg type pump. A filter ingert for cleaning the
S.E.V. pump is available in stock.

Cleaning (pump removed)

1. Remove the cover (1, Fig. 23—35), the spring (5)
and the seal (4).

2. Clean the pump body.

3. Remave the filter (6) and blow it clean or replace
it.
4. |nstall the filter. Place the seal with the open part

over the filter. Install the spring and cover. The
pin (2} in the cover should fit in the spring (5),

Fig. 23—36. Installing the fuel tank

Install the fuel pipe and drain plug,

4, Install the electric cables for the tank fuel level
gauge.

5  Instail the breather hose on the filler pipe

iveh

1234 5

Fig. 23-35. S.E.V. fuel pump

Cover

Pin for centaring spring (5)
Cover scraws

Seal

Spring

Filwer

B L R
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GROUP 25 INTAKE AND EXHAUST SYSTEM
Description

The

intake and exhaust manifolds are made of

nodular iron and are cast onto a branch pipe.

Each

intake port houses a spring-loaded throttle

{secondary throttle]. The function of the secondary
throttle is described on page 23:3.

Otherwise the system consists of a front exhaust pipe
section, two silencers and a rear exhaust pipe section.

Service Procedures

i I 1:' 45 ) 4
b | Z i g
—
Fig. 25—1. Exhaust systam
MANIFOLD
Removing
1. Remove the inspection cover from the front
engine casing and the floor cover in the platform.
2. Release the clasps and remove the upper part of
the air cleaner housing.
3. Remove the choke wire from the rear carburet-
tor.
4. Remove the lock clips and disconnect the carbu-

rettor link rods from the throttle control spindle.
Remove the throttle control spindle lock clip
and disconnect the spindle from the manifold
bracket. Hang up the spindle,

Remove the fuel hose from the branch pipe on
the carburettors and the vacuum hose from the
front carburettor.

. Remove the vacuum hoses from the manifold

and the hoses for the crankcase ventilation from
the manifold and air cleaner.

. Remove the front exhaust pipe section from the

manifold and from the attachment to the clutch
casing.

8, Remove the manifold retaining nuts,

9, Lift forward the manifold.

10.

Remove the manifold gasket,

Installing

1

Clean the contact surfaces on the manifold and
cylinder head.

. Place the manifold gasket on the guide slesves on

the cylinder head.

Position the manifold and install the washers and
retaining nuts.

. Install the front exhaust pipe section and clamp

the pipe securely to the attachment on the clutch
casing.

Fit and connect the vacuum hoses to the
manifold and the hoses for the crankcase ventila-
tion to the manifold and air cleaner.

Install and fit the vacuum hose to the front
carburettor and the fuel hose to the branch pipe
on the carburettors.

Press firmly the throttle control spindle on to the
branch bracket and fit the lock clip. Press the
link rods firmly on to the throttle spindie for the
carburettors and fit the lock clips.

Install the choke wire onto the rear carburettor.

9. Install the upper part of the air cleanar housing.

10.

Install the floor cover in the platform and the
inspection cover on the front engine casing.
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EXHAUST SYSTEM
Removing

1,

Remove the nuts on the manifold flange. Re-
move the front exhaust pipe section from the
gearbox attachment.

Remove the silencers from the body attachment.
Take down the exhaust system,

26:2

Installing

1

Install a new flange gasket and lift the front
exhaust pipe section up into position. Fit the
nuts on the manifold flange and clamp tight the
pipe to the attachment on the clutch casing.

Hang up the silencers and the rear exhaust pipe
section to the body attachment.
Fit together the exhaust pipe sections and the
silencers. Use new flange gaskets.

Adjust in the attachment and tighten up the
bolts.




GROUP 26 CO

C3-series

OLING SYSTEM

Description

Fig. 26—1. Sealed cooling system

The engine is fluid-cooled and the cooling system is
of the sealed type, see Fig. 26— 1. Coolant circulation
is provided by a centrifugal pump, Fig. 26—2, and a
double-operating thermostat ensures rapid heating of
the engine and contributes to the maintenance of the
most suitable temperature for the engine under all
operating conditions.

Fig. 26—-2. Coolant pump

Housing

Imnpéd ler

Seal ring

Flange

5. Lock spring

6. Shaft with ball bearings (integral unit)
7. Wear ring

PEON=-

To achieve the desired effect with the sealed cooling
system, it must be well-filled and it must not leak. As
coolant, a mixture of 50% Volvo anti-freeze™ and 50%
water should be used all the year round. This mixture
provides protection against frost down to —35°C
{—329F). The coolant should be changed every other
year. On this occasion the engine, radiator and
expansion tank should be flushed clean with water at
the same time.

*Volvo antifreeze (red-coloured) should not be
mixed with other types of anti-freeze,

The coaling fan drive mechanism can be seen from
Fig. 26—3.

WY |
b ',“'. | Coolant pump pulley = a0
AN =" =
=" o - ul
‘ S'r . -, | 4l
4k W=
.1\ I ‘_J Drive belts II
‘\u :Iy’,!' s e 3 - -
g X
.4-{?- - -
Fig. 26—3. Fan coupling
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Fig. 26—4. Coolant flow, thermostat closed

Wil Wi
LLIRR LT

1. To radintor 6. Distributing pipe
2. Thermostat 6. Water pump
3. Cylinder head 7. From radiator

4. By-poss pipe

COOLING SYSTEM INNER CIRCUIT (BY-
PASS)

The cooling system consists of two circuits, an inner
and an outer one.

When the engine is warming up and in very cold
weather when large quantities of heat are required for
heating up the inside of the car, the coolant circulates
almost exclusively through the inner circuit (the
by-pass). This circuit covers the engine and car heater.
The thermostat is closed, that is, the outlet to the
radiator is shut off. The coolant passes through the
thermostat by-pass to the distributor pipe (Fig.
26—4) in the cylinder head. This results in a uniform
cooling of the warmest parts in the cylinder head.
Even the parts round the spark plugs are also evenly
cooled and maintained at a constant temperature.
The coolant surrounding the cylinder walls is circula-
ted by means of thermo-syphon action,

COOLING SYSTEM OUTER CIRCUIT

When the coolant in the inner circuit reaches a
suitable temperature for the engine, the thermostat
begins to open during which time the by-pass

26:2

Fig. 26—5. Coolant flow, thermostat open
Concerning numbers above, see previous figure

between the thermostat housing and the pump
gradually closes, see Fig. 26—-5.

Coolant flows from the engine into the upper part df
the radiator, is cooled and then sucked by the pump
out from the lower part of the radiator from where it
is conveyed into the engine through the distributing
pipe.

An air cushion forms in the upper part of the
expansion teank and permits the coolant to expand
without involving any loss of coolant so that thera is
air suction at reduced temperature and volume, This
arrangement ensures that the cooling system is always
filled with coolant, thus minimizing the risk of
COrrosion.

When the cooling system is being topped-up, it will
probably be difficult to prevent air from entering the
system. The air, however, is subsequently separated
and forced out into the expansion tank where it is
replaced by coolant from this tank. It is, therefore,
important to check the coolant level after the system
has been emptied and filled with new coolant.

The expansion tank cap is provided with a valve,
which opens when the pressure in the system goes up
to 0.7 atmospheric gauge. There is also a valve which
opens when there is vacuum in the system and admits
air into the expansion tank.
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Service Procedures

Topping-up with coolant

Toppingup with coolant, consisting of 50% Volvo
anti-freeze and 50% water (all the year round) is done
in the expansion tank when the level has fallen to the
MIN mark.

NOTE! Never top up with water only.

Draining the cooling system

To drain the coolant, open a drain cock on the lower
radiator pipe. There is also a plug in the oil cooler and
one in the left-hand side of the cylinder block behind
the ignition distributor as well as one on the rear of
the cylinder head. These can also be removed.

Filling an empty system with coolant

Before filling, flush the cooling system with clean
water. When filling with coolant, through the filler
opening on top of the radiator, the heater control
should be set to MAX. Fill the radiator to the top and
fit the cap. Also fill the expansion tank 1o MAX or to
max. 30 mm (1/8") above this mark. Run the engine
for several minutes at different speeds. If necessary,
top up with more coolant and then fit the expansion
tank cap. After driving for a short time, check the
coolant level and top up with more coolant since it
takes some time before the system is completely
devoid of air.

Cooling system leakage check

1. Connect a leakage tester to the cooling system
between the hose from the expansion tank and
the radiator, Fig. 26—6. Use a T-nipple and two
hoses for connecting up. With this also check the
valve for overpressure in the expansion tank cap.
The valve should be pressed up from its seat and
should open when the pressure in the cooling
system exceeds 70 kPa (0.7 kp/cm?2 =10 Ibf/in?)

2. Carefully pump up the pressure to 70 kPa (0.7
kp/em? = 10 Ibf/in) and note the pressure gauge
test instrument. The pressure must not drop
noticeably during 30 seconds. If it does, check
this and remedy any leakages.

3. Remove the pressure tester for the cooling
system and connect the hose from the expansion
tank to the radiator.

4. Remove the expansion tank cap. Feel to see
whether the valve for the vacuum, in the centre
of the cap has not stuck against its seal.

5. Fit the cap.

Fig. 26—6. Pressure-testing the cooling system

RADIATOR
Removing

1. Remove the lower radiator pipe clamps (2) from
the side member.

2. Remove the lower radiator hose from the radi-

ator and drain the coolant.

3. Remove the cover on the dashboard (part with

ashtray) and the panel for the difi. lock con-
trols, Fig. 26—7.

Fig. 26—7. Removing the cover over the radiator and
the panel for the diff. lock controls

4. Remove the cover plate over the radiator (4

bolts). Remove the upper radiator hose and the
hose running from the expansion tank to the
radiator.
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5.

6.

1.

Remove the retaining bolts on the side of the
radiator {1 per side), Fig. 26—-8.

Fig. 26—8. Retaining bolt on side of radiator

Remove the bumper centre stay and the clamp
for the clutch wire, Fig. 26—09,

Remove the member under the radiator, Fig.
26—9. Move the wires to the one side and take
down the radiator.

Fig. 26—9. Removing parts under the radiator

Installing

1.
2
3.

Lift up and fit in the radiator.
Install the member under the radiator.

Install the lower radiator hose and clamp tight
the radiator pipe to the side member (2 clamps).
Install the bumper centre stay and clamp tight
the clutch wire.

Install the retaining bolts on the side of the
radiator.

26:4

Install the upper radiator hose and the hose
running from the expansion tank to the radiator.

Fit the panel for the diff. lock controls.

Fill with coolant through the opening on the
radiator, the heater-control on the panel should
be at MAX. Also fill the expansion tank to the
MAX mark.

Install the cover plate over the radiator and the
cover over the dashboard.

Replacing the coolant pump

1.

Drain the coolant by opening the drain cock on
the lower radiator pipe.

Slacken the drive belts.

. Remove the fan shaft retaining nuts at the

flanges on the coolant pump pulley and at the
fan bearing bracket.

. Release the clamping screw securing the fan

bearing to the bearing bracket. Move the fan
bearing forwards and remove the fan shaft.

5. Remove the coolant pump pulley.

Remove the retaining bolts for the coalant pipes
and pull the pipes out of the coolant pump.

Screw loose and remove the coolant pump. The
fan shaft is carefully moved to the one side.

Clean the cylinder block of old gasket residues.

9. Install the sealing rings on top of the pump and

10.

11.

12,

13.
14.

15.

16.

the rings on the pipes.

Provide the pump with a new gasket, “pump —
cylinder block™.

Install the pump in position with the upper
coolant pipe pushed into the pump. Press the
pump upwards against the cylinder head exten-
sion under the bolting so as the obtain complete
sealing between pump and eylinder head.

Install the lower coolant pipe. Push the coolant
pipes well into position before tightening up
their retaining bolts.

Close the drain cock on the lower radiator pipe.

Install the pulley and drive belts, and adjust the
belt tension.

Install the fan shaft and tighten up the fan
bearing clamping screw.

Fill the system with coolant through the opening
on the radiator, with the heater control at MAX.
Also fill the expansion tank to the MAX mark.
Test-run the engine and check for leakage.



Testing the thermostat

After being removed, the thermostat can be tested in
a vessel containing heated water, Fig. 26—10. The
thermastat, which is marked 82°, should start open-
ing at 79—83°C (175—182°F) and should be fully
open at 95°C (203°F).

If necessary replace the thermostat. Use a new gasket
when installing the thermostat.

 :

Fig. 26—10. Testing the thermostat

Replacing the drive belts

1.
2,

Slacken the drive belts.

Remove the fan shaft retaining nuts at the
flanges on the coolant pump pulley and at the
fan bearing bracket.

Release the clamping screw securing the fan
bearing to the bearing bracket. Move the fan
bearing forwards and remove the fan shaft.

Carefully move the fan shaft to the one side
Remove the drive belts and fit new ones (HC
38x888).

Install the fan shaft and tighten up the fan
bearing clamping screw.

Tension the drive belts. If the belts are properly
tensioned it should be possible to depress them
510 mm (3/8") halfway with the thumb
between the alternator and coolant pump pul-
leys.

NOTE! The alternator must be obliquely loaded.
If a levering bar is used for the adjustment, this
should be applied between the engine and the
front of the alternator.

MOTE! If the lower alternator bolt is not
slackened for this adjustment, there will be a
great deal of stress on the drive bearing shield.

C3-series

FAN DRIVE ASSEMBLY
Removing fan and bearing bracket

1.

Remove the fan shaft retaining nuts for the
flanges on the coolant pump pulley and at the
fan bearing bracket.

Release the clamping screw securing the fan
bearing to the bearing bracket. Move the fan
bearing forwards and remove the fan shaft.

Remove the screw for the clamp round the fan
shroud. Release the air bellows from the fan
shroud and remove it forwards.

Remove the band clamps securing the brake
pipes to the front tubular member.

Mark up the location of the bearing bracket, see
Fig. 26—11. Note! This must be done to ensure
that the bearing bracket is re-installed in the
correct position,

Fig. 26—11. Marking of fan bearing bracket

Remove the bearing bracket cap and take down
the bearing bracket and fan.

Replacing cooling fan
(Removed from vehicle)

|

Bend up the lock washer and remove the fan's
retaining screws.

Remove the fan.

Install the fan, washer and lock washer. Fit and
tighten up the screws. Lock with the lock
washer. Use a new lock washer.
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C3-series

Replacing fan journalling
(Removed from vehicle)

1.

Bend up the lock washer and remove the fan's
retaining screws. Remove the fan.

Pull off the rear flange (against the fan shaft)
with a standard puller.

Pull the fan journalling out of the bearing
bracket.

Press the fan hub off the fan journalling.

Press. the fan hub onto the new fan journalling.

There should be a gap of about 3 mm (1/8")
between hub and bearing.

Install the fan journalling in the bearing bracket.

Press the flange onto the fan journalling. The
flange should be flush with the end of the
bearing shaft.

Install the fan, washer and lock washer. Fit and
tighten up the screws and lock with the lock
washer. Use a new lock washer,
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Installing fan and bearing bracket

1.

Place the bearing bracket and fan on the tubular
member.

Fit the cap and tighten up the front screws.
Adjust the bearing bracket according to the
line-up marks and tighten up the rear screws.
Install the band clamps round the brake pipes.

Fit the air bellows and clamp round the fan
shroud. Fit the screw and tighten up the clamp
ring.

Install the fan shaft.

Tighten up the fan bearing clamping screw.




C3-series
Description
.’;;
{
Fig. 27—1. Throttle controls
The acclerator pedal is of the suspended type. |t The choke wire is connected to the rear carburettor.
operates the throttle shaft via a wire. Movement s
subsequently transferred via link rods to the carburet-
tors,
Service Procedures

Adjusting throttle controls
1.  Adjust the link rods between the throttle control 2. Depress the accelerator pedal fully and adjust the

shaft and carburettors, with engine idling. There throttle wire so that there is a clearance of 1 mm

should be a clearance of approx. 0.1 mm (0.038™) at full throttle travel, ses Fig. 27—3.

(0.0039") between the lever and throttle shaft
[jange, Lo Fﬂ_]. 27-2,

YOLWD
hEca

WO
T

Fig. 27-2, Adjusting throttle control, idle position
A=0.1 mm (0.0039") Fig. 27-3. Adjusting throttle wire
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C3-series

Replacing fan journalling
{Removed from vehicle)

2.

Bend up the lock washer and remove the fan's
retaining screws. Remove the fan.

Pull off the rear flange (against the fan shaft)
with a standard puller.

Pull the fan journalling out of the bearing
bracket.

Press the fan hub off the fan journalling.

Press. the fan hub onto the new fan journalling.

There should be a gap of about 3 mm (1/8")
between hub and bearing.

Install the fan journalling in the bearing bracket.

Press the flange onto the fan journalling. The
flange should be flush with the end of the
bearing shaft.

Install the fan, washer and lock washer. Fit and
tighten up the screws and lock with the lock
washer. Use a new lock washer,

266

Installing fan and bearing bracket

:

Place the bearing bracket and fan on the tubular
member.

Fit the cap and tighten up the front screws.
Adjust the bearing bracket according to the
line-up marks and tighten up the rear screws.

Install the band clamps round the brake pipes.

Fit the air bellows and clamp round the fan
shroud. Fit the screw and tighten up the clamp
ring.

Install the fan shaft.
Tighten up the fan bearing clamping screw.



C3-series

3. Pull out the choke approx. 20 mm (3/4”). The
mark on the cam disc should now be opposite the
fast idle wimming screw, see Fig. 27-4. Adjust
engine speed with the fast idle trimming screw to
23.3-25.0 rev/sec (1400—1500 rev/min).

4. Lubricate all stud bolts.

Fig. 27—4. Adjusting the choke
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