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SPECIFICATIONS

GENERAL

Tipe designation il S it sl T S e
Output, b.h.p. at rp.m. (SAE) ....

(DIN)

Max. torque, kam (Ib.ft} at r.p.m. {SAE}

Compression pressure (warm engine) when Lurned aver with :lar(er
mator, 250—300 rp.m,, kgiem® .

Ib/sq.in.
Compression ratio
Number of cylinders ..

Displacement ..

Weight, including o\pctrlca\ eqmpment and cawburel{m RIS

CYLINDER BLOCK

Material

Haore, standard
0.020” oversize
0.030" 7
0.040" 1
050"

PISTONS
Material
Weight .

Permissible weight difference between p:slona in same engine ... .

Height, overall

Height from centre of gudgeon pin la p|s(on crown .

Piston clearance

PISTON RINGS

Piston ring gap measurad in ring opening .
Piaton ring oversizes .. ......... ...,

Compression rings

Marked “TOP*, Upper ring on each piston chromed.
Number of rings on sach piston ..........ooiiviiiiie i

Height ........ y
Piston ring c[eamnce in groove

Qil scraper rings
Number on sach piston . .
Hlaht somsmonsnsimm

Piston ring clearance in groove ..

11-13

BB A type 1 B 19 A type 2

T5/4500 85/5000

68/4500 75/4700

140 (101)/2800 150 (108)/3000

12.6 (98)/2600 14.5 (105)/2300
11-13

156185 156165

85:1 (late prod. B7:1) 8.7:1
4

4
84.14 mm (3.3127) £4.14 mm (3.312")

80 mm (3.16") 80 mm (8.16")
1.78 litres 1.78 litres.
approx. 155 kg approx. 155 kg
(341 1b.) (341 Ib)

Special-alloy cast iron
8414 mm (3.313")
84.65 mm (3.333")
84.90 mm (3.342")
85.16 mm (3.363")
85.41 mm (3.362"}

Light-allay

4956 g (149£0.18 oz)

10 grammes (0.35 oz.)

835 mm (3.997)

46 mm (1.817)

0.02—0.04" (0.0006—0.00167)

0.025—-0.50 mm (0.010-0.0207)
0.020" 0.040"
0.030" 0.050"

2
1.98 mm (0.0787)
0.054—0.081 ynm {0.0021-0,0032")

|
474 mm (0.186%)
0.044—0.072 mm (CI.UWT—D.DIT}B”)
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GUDGEON PINS
Floating fit. Circlips at both ends in piston,
Fit:
In connecting rod .........
In piston .......... R T e )
Diameter, standard P
0.05 mm ({0.002") oversize
010 mm (00047}
0.20 mm {0.008")

Close running fit
Push fit

22.00 mm (0.866™)
22.05 mm (0.8647)
22,10 mm (0.8707)
7220 mm (0.8747)

CYLINDER HEAD
Height, measured from cylinder head contact surface to bolt lovel 88 mm (3.847)
Distance from upper surface of cylinder head to upper end of over-

flow pipe (pipe localed under thermostat) ........ 35 mm (1.38")

CRANKSHAFT

Crankshaft end floal .......... 0.017-0.108 mm (0.0007-0,0042")
Main bearings, radial 616arance ... L 0.026-0.0F7 mm (0.0010—0,00307)
Big-end bearings, radial clearance .............. . . 0.039-0.081 mm (0.015-0.0827)

MAIN BEARINGS
Main bearing journals
Diameter, standard

. 6344163454 mm (2.4977—2.4983")
undersize 0.0107 .

63.187—63.200 mm (2.4877—2.4682")

0.020" . 6293362 946 mm (2 A7TT—2.47827)

0.030° B2.670—62.692 mm (2.4677—2.4662)

0.040° 52.495—6.438 mm (2.4577—2.4562")

0.060" ... T 8217162184 mm (2.4477—2.4482")

Width on crankshaft for flange bearing shell

Standard siveen e R ..... B88930-38.970 mm (1.5327—15342")
Oversize 1 (undersize shell 0.010") . ......... ... ... B9.081-33.072 mm (153671 5383")
20, . 30.133-89.173 mm (1.5407—1.5422")

B( » " 39.235-39.275 mm (1.5447—1.5463")

[ - . 99.326—80.376 mm (1.5407—1.5502")

B( i 39.438-39.478 mm (1.5527—1.5543")

Main bearing shells
Thickness, standard ...........
undersize 0.010"

18851991 mm (0.0781-0.0784")
2112-2.118 mm (0.0831-0.0834")

0.020" 2.239—2.245 mm (0.0881—0.0884")
0.030" 2.366~2.372 mm (0.0931—0.0954")
0.040" 2.493-2.998 mm (0.0981—-0.0984™)
0.080" 2.620—2.626 mm (0.1031—-0.1034")

BIG-END BEARINGS
Big-end bearing journals
Bearnpgeatwidth. oo oo gw v o sammincnns Seeeviee.. B81.950-82.050 mm (1.2579—1.2618")

2-2



Diameter, standard R
undersize 0.010°
0.020”
0030”
0.040"
0.050”

Big-end bearing shells
Thickness, standard ..........ooiii.is
undersize 0.010"

0.020"

0.030"

0.040"

0.050"

CONNECTING RODS

End tloat on crankshaft

Length, cenlre—centre | .

Maximum permigsible difference in weight betueen connechng rods
in same engine ..., ...

FLYWHEEL

Permissible run-out, max. ...
Ring gear (chamfer facing forwards)

FLYWHEEL HOUSING

Pormissible axial trow, Mai. ... 1vvvseeoet e ee e
Max. radial throw for rear guide .

CAMSHAFT

Marked
Number of bearings . ... .
Front bearing journal, d:ameleu
Centre bearing joumnal, diameter .
Rear bearing journal,. diameter
Kadial clearance

End fleat ...... ..

Valve clearance for chack of camshatt setting (cold engine)
Inlet valve should then open at ... .

CAMSHAFT BEARINGS
Front hearing, diamatar
Centrs bearing, diamater ..
Rear bearing, diameter

TIMING GEARS

Crankshaft gear, number of taeth .. ... e
Camshaft gear, (fibre), number of teath

P

54.080—54.102 mm (2.1295-2.1300")
53 83553 848 mm (2.1195-2.1200")
53.501-53.504 mm (2.1095—1.1100")
63 327-53.340 mm (2.0995-2.1000")
53.073—53.086 mm (2.0895-2.0900"}
52.819-62.832 mm (2.0795—-2.08007)

1.833—1.841 mm (0.0722—-0.07257)
1.860—1.968 mm (0.0772—0.0755")
2.087—2.095 mm (0.0822—0.0825")
2.214—2.222 mm (0.0872—0.0875")
2.341-2.2340 mm {0.0922—0.0925")
2.468—2.478 mm (0.0972—0.09756")

0.15-0.35 mm (0.006—-0.0147)
145=0.1 mm (5.710=0.004")

6 grammes (0.21 oz.)

0.05 mm/150 mm diam.
(0.0027/8" diam.)
142 teath

0.05 me/100 mm diam.
(0:0027/4" dian.)
0.15 mm {0.008")

A
3

46.975—47.000 mm (1.0484—1.8504")
42.975-43.000 mm {1.6919-1.63297)
36.975—37.000 mm (1.4557—1.4567")
0.020-0.075 mm (0.0008—0.00307)
0.020-0.060 mm (0.0008—0.0024"}
1.1 mm (0.0437)

10° after T.D.C.

47.020-47.050 mm (1.8512—1.8524™)
43.025—43.050 mm (1.6039—1,6040")
37.020-37.048 mm (1.4576—1.4586")
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Tooth flank clearance .

End fleat, camshalt . .. ... ...l

VALVE SYSTEM
Valves
Inlet

Diso diameter .. cooiiiiiin o i i

Stem diamater
Valve seat angle ...
Cylindar head seat 'mgla o

Seat width in cylinder head ...

Glearance, warm and cold engine ..

Exhaust
Dise diameter .
Stem diameter

Valve seat angle ..

Cylinder head seat 'mglg, I
Seat width in cylinder head ... .. u
Clearance, warm and cold engine _

Valve guides

Length
Inner diameter

Heiaht above upper surface ul head
Clearance, valve stem-guide, inlet valves
exhaust valves ...

Valve springs
Length, unloaded, approx. ... .

Isaded with 26,540 kg (56-54.5 Ih)
loaded with 663.5 ka (1456 Ib.) ..
loaded with 20523 kg (85+5 Ib.) ”
loaded with 825+4.3 kg (1815+851b) ...t

LUBRICATING SYSTEM

Ol eapacity, including ofl filter ........... .. ...
excluding ofl filter .. ... ..

Oil pressure at 2000 r.p.m. (with warm engine and new oil filter) .

Lubricant
viscosity all year round .

viscosity below —10°C (H" {7 J— -

between —10° C (14" F) and 30 C (90 F) it

above 30°C (90°F) ............

O IT cold-slarling difficulties are anticipated (below —20° C
multigrade oil SAE5W-20 can be used.

2—4

0.04-0.08 mm {0.0016-0.0032"}
0.02-0.06 mm (0.0008—0.0024")

40 mm (158"
8.685—8.700 mm (034 19-0.3425")
445°

45°

1.4 mm {0.055")

0.40-0.45 mm (0.016-0.018")

36 mm (1.38")

8.645—8,660 mm (0,3403—0.3409")
44.57

45°

1.4 mm (0.055")

0,40-0.45 mm (0.016-0.018")

63 mm (2.40")
8.725—8.740 mm (0.3435-0.34417)
21 mm (0.837)
0.025—0.065 mm (0.0010-0.0022")
0.065—0.095 mm {0.0026—0.0037"}

Early prod. Late prod.
45 mm (1.77") 46 mm (1.81)
29 mm (1.547)
30.5 mm (1.20")
40 mm (1577)
30 mm (1.18)

3.75 litres (61/2 Imp. pints=

8 US pints)

3.26 litres (5 8/4 Imp. pints=

7 US pints)

2.5-6.0 kg/cm® (3665 Ibfsg.in.)
Engine oil, "For Service MS"
Multigrade oil SAE 10W—30")
SAE 10W

SAE 20/20W

SAE 30



Lubricating oil filter

Full-flow
Wix or Mann
Lubricating oil pump
Qil pump, type .. 3 Gear pump
number of msliw on each gear . — .. A0
SN HORES o oo i s 0.02-0.10 mm (0.0008—0.0040")

0.08—0.14 mm (0.0032—0.0085")
0.15-0.35 mum (0.0060-0.0140")

tooth flank clearance

Relief valve spring (in oil pump) Early prod. Lals prod.
Length, unloaded ................. .. .. ...l R SR approx. 31.0 mm (1.22")  approx. 325 mm
(1.28™

loaded with 4.0%0.2 kg (8.0:50.44 Ib,) 27.5 mm (1.08")

95203 kg (21.05066 Ib.) . .. 225 mm (0.027)
8.0=0.8 kg (1765176 1b) .ovvvenneniia.., 225 mm (0.897)
FUEL SYSTEM
Fuel pump
Fuel pump, type | diaphragm pump AC-UG
Fuel pump, type Il diaphragm pump Pierburg APG
Fugl pump, type 11l diaphragm pump AC-YD

Fule pressure, measured at same helght aspump ................ min. 0.11 ka/em® (1.5 Ib/sg.in.)
max. 0.25 kg/em? (3.6 Ib/aq.in.)

Carburettor type 1

Type ....... e Down-draught
Make and dce\gnation R Zenith 36 VN
Venturi 5 30

Main jot 17
Compension jst 115

Idling jet Kl

Idling air jet . .. . 70

Air jet for partial accelorstiariss i 1.40
Acceleration Jet ........... 40
Acceleration pump stroke Short

Float valve ............... 4 1.75

Washer for float valve, 1hackness 1 mm (0.047)
Idling speed (warm engine) ........ 500700 r.p.m.

Carburettor type 2
TYRO S S A i s P P ... Horizontal

Make and designation . Zenith-Stromberg 176 CD-25
Number 1

Size (air intake diametor) . 445 mm (134"

Metering needle, designation . 4E

Idling spead B -
il for damping eylinder ........... ... .,

600—700 r.p.m.
Gil for automatic transmmissions
MATF" type A

2-5
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IGNITION SYSTEM

Voltage

Order of firing

Ignition timing setting, 97 actane (Research Method) at 1500 r.p.m.
engine speed (vacuum regulator disconnected). Accurale adjust-
ment should nat he attempted when the engine is stopped

Sparking plugs .

Sparking plug gap E

tightening torque .........

COOLING SYSTEM
TV cwivi v .
Radiater cap vulvc apens nt
Capacity i 1 g dsnasnas

Fan belt, designation
tension: the pullay should start slipping when the force
applled- i s i e R s

Thermostat
Type .
Marking
Starts to open at .
Fully open at ...

TIGHTENING TORQUES
Cylinder head

Main bearings ..
Big-end bearings
Flywheel 3
Sparking plugs ..
Carmshaft nut .....
Crankshaft pulley bolts
Dynamo bolts (3/8"--18)
Qil filter nipple e
BUMD BOMSE e e vt o s st s et g e S

WEAR TOLERANCES

Cylindres

To he rebored when wear reaches (if engine shaws abnormal oil
consumption): el PR R TR T 5

Crankshaft
Permissible out-of-round on main bearing journals, max. .
Permissible out-of-round con big-end bearing journals, max
Max. crankshaft and float

Valves
Permissible clearance botween valve stoms and valve guides ... ..
Valve stems, permissible wear, max. . ... ... ...

2-6

21-23° before T.0.C.

Bosch W 175 T1 or correspending
0.7-0.8 mm {0.028—-00327)
3.8—45 kgm (20-32 lb ft)

Type 1 Type 2

Fressure Sealed system
0.23-0.30 kg/em’® (3 4 |b.fsg.in)
approx. 8.5 litres (2 Imp. galls.
=21/4 US galls))

HC 38 x 35"

80-11.0kg (17.6-243 Ib.) ata
lover of 150 mm (6°)

Fulton Sylphen 1-1700-D 3
170

75—78° C (167-172° F)
89°C (192°F)

Kgm Lb.ft.
85-05  B1-89
12-13 8794
52-58  38-42
45-55  32-40
845  27-33
13 16 94-108
-8 50-58
364 2529
45-55  82-40
0811 68

0.25 mm (0.107)

0.06 mm (0.002")
0.07 mm (0.008")
0.15 mm {0.006")

0.15 mm (0.006")
0.02 mm (0.0008™)
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Tightening sequence for cylinder head bolts, B 18 engine

Camshaft

Parmissible out-of-round (with new bearings), max. ... . __ 007 mm (0.0037)

Bearings, permissible wear ......... 0.02 mm (0.0008")
Timing gears

Permissible backlash, max. ......... T T MICSINE 1 '3 1/ HALEY, 1758



TOOLS

The following special tools are required when carrying oul repeir and service work on the engine.

SVO 1426
SVQ 1459
SVO 1886

EVO 1867

8VO 2176
SVO 2250
8VO 2289
SVO 2435
SVO 2438

SVO 2439
SVO 2440

2-8

Fig. 1.

Tool for fitting pilot bearing.

Tool for removing valve guides.
Teool for removing and fitting gudgeon
pins.

Teol for removing and fitting bush in
rocker arm and connecting rod.
Ring for fitting pistons (standard size).
Puller for camshaft gear.

Tool for fitting valve guides.

Guide pins for filling cylinder head (2).
Centring sleeve for timing gear cas-
ing and fitting felt ring circlip.
Centring sleave for rear sealing flange
and fitting felt ring criclip,

Puller for crankshaft hub,

SVO 2405
SVO 2407
SVO 2408
SVO 2424

SVO 4090
SYO 2429

SVO 2266
SVO 2430

SvO 2482
SVO 2483

vuvg
28489

Toals for engine and water pump

Puller for crankshaft gear.

Press tool for fitting crankshaft gear.
Press toal for fitting camshaft gear.
Grip tool for removing and fitting
valve lappets.

Puller for pilot bearing.

Press tool for removing water pump
impeller,

Taol for remaoving and fitting hub and
impellor in water pump.

Teol for fitting seal in water pump.
Puller for watar pump hub,

Tool for fitting and removing water
pump bearing.



SV 2475

5v0 2727

WOLUD
i

! Fig. 3. Toel for remeoving oil sump, 140-series

Fig. 2. Tool for removing engine
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GENERAL
DESCRIPTION

Engines with type designation B 18 A (Figs. 4 and
5} are four-cylinder, water-caoled overhead valve
units. Type 1 is fitted with a down-draught carbu-
rettor and type 2 wilh @ horizontal carburettor, The
cylinder head has separate inlst and exhaust ports,

Fig. 4. B1& A engina viewed from the right

O O00T 7000 3000 2000 5000 g
iy
o

Fig. 6. Dulput-torque curves, typa 1 engine

210

ane for each valvs. The crankshaft is carried in
five bearings.

The engine performance is given in the "Specifi-
cations”.

O W W00 N0 A W um
Gl

Fig. 7. Output-torque curves, lype 2 engine



REPAIR INSTRUCTIONS

REMOVING THE ENGINE

R

w

=
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@
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. Remove the bonnet from the hinges.

Drain off the coclant (drain the tap at rear
right-hand side of cngine and drain plug
under the radiator). Remove the expansion
tank together with the hose.

. Remove the cover plate in front of the radiatar

{140-series).

Slacken the hose clamp nearest ta the radia-
tor for the lower radiator hose. Romove the
upper radiator hose. Remove the radiator.

. Remove the plue lead from the battery.
. Remuve the following: electric cables from the

startar motor and ignition ceil, the input fusl
hose from the fuel pump (to be plugged), the
olactric cablas from the femperature and oil
pressure sending units and from the dynama,
the vacuum hoge for the serve cylinder, the
choke control, the heater hoses at the engine

. Remove the throttlo control shaft from the

pedal shaft, intermediate shaft and bracket.

. Remove the nuts at the branch pipe flange of

lhe exhaust manifeld.

. Place the gears in neutral. Remove the gear

lever and put on a protective cover.

. Jack up tha vehicle with four blocks (for 140-

series under the front jack attachments and in
front of the rear jack attachment according to
Fig. 8).

- Place a jack under the gearbox. Remove the

G B

=3

17.
18,

20.

=)

return spring from the throw-out fork. Discan-
nect the clutch cable from the throw-out fork
and from the flywheel housing.

. Disconnect the slectric cables for the back-up

lights (and, if fitted, also for the overdrive).

. Ramove the drive cable for the speedometer

[rom the gearbox.

Remove the clamp for the exhaust manifold.
Beparale the flange of the gearbox (overdriva)
from tha front univerzal jeint.

. Remove the nuts for the cross-member of the

rear angine mounting,

Disconnsct the earth strap from the engine.
Remove the cross-member and brackots for
the exhaust manifold and rear engine maunt-
ing.

. Renove the lower nuts for the front engine

mounting.
Fit on lifling tool SVO 2425 according to Fig
9 and litt out the angine.

INSTALLING THE ENGINE

&

2.

Fit on lifting tool SV 2425 according to Fig.
9.

Lift in the engine, Place a jack under the gsar-
box and guide the engine inlo pusition. N. B,
Be careful not do damage the oil filtar and oil
pressure sending unit against the
pipe.

exhaust

Fig. 8. Location of black stand, 140.series

Fig. 9. Lifting out the engine
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15,

. Tighten the nuts far the frant engine mount-

ings.

Connect up the electric cables for the back:
up lights (and overdrive),

Fit the brackets for the exhaust manifald and
rear engine mounting, the cross-member and
the nuts for the rear engine mounting.
Remove the jack and lifting tool SVO 2425,
Tighten the flange of the exhaust pipe against
the oxhaust manifeld,

Fit the clamp for the exhaust pipa, the front
universal joint to the flange (make sure the
contact surfaces are clean), the drive cable of
the speedometer, the carth cabls, the clutch
cable and return spring.

Adjust the cluteh play according to Part 4 (41).
Remove the blocks from under the vehicla.
Fit: heater hoses, clectric cables to the
temperature and oil pressure sending units,
the throttle cantrol shaft, the choke cable, the
electric cables for the dynamo, starter motor
and igniticn coil.

Fit the fuel hose and vacuum hose to the
serve cylinder and battery cable.

Fit the drain plug in the radiator, place the
radiator in pesition and firmly secure it. Fit the
cooling system hoses and expansion tank with
hose, which is drawn frem the radiator and in
front of the expansion tank sa that it does not
como into contact with the fan.

Fit the cover plate in front of tha radiator.
Fill the radiator with coolant and check the
oil in the engine.

Fit the bennet, Fit the gear lever.

Sump

Since il has been shown lial, wilh regard to cer-
tain types of work on the engine, much time can
be saved if the sump is removed wilhout lifting
out the engine, the following pracedura has baen
adopted.

140-Series
REMOVING

1.

Fit the plate of the lifting tool SVO 2727 at the
the upper bolt for the timing gear casing. Re-
move the washer.) Place the lifting toil and fix
the hook in the plate according to Fig. 11.
Raise the front end of the enginc until there
is no weight on the enaine mountings. Remove
the cil dipstick.

2-12

SVo
2294

Fig. 10. Cooler and expansion tank

Fig. 11. Lifting tool SVO 2727

Fig. 12. ‘Removing the steering rod




2. Lift up the vehicle by placing blocks under
the front jacking points. Drain off the engine
ail.

Remave the Iower nuts for tha angine mount.
ings. Remove the steering rods from the pit-
man arm and relay orm with tool SVYO 2294
according to Fig. 2—12,

Place a jack under the fromt axle member.
Remove the rear bolts on the front axle mem-
ber and scraw on instead two auxiliary screws
(UNC 1/2—12x114). Remove the front bolls
for the front axle member. Lower and remove
the jack so that the front axle member is
suspended in the twa auxiliary halts.

o

B

5. Removo tho plug for the oil temperature
gauge and reinfarcing bracket at the flywheal
housing.

6. Remove the bolts for the sump and lift off the
sump.

7. Remove the old gasket and clean the contact
surfaces of the eylinder block and sump.

FITTING

1. Place the sump and gaskel in position and fit
the bolts. (Note: for the four longest bolts
should be at the edaes of the sump.) Tighten
well the drain plug as well as the plug for tho
oil temperature gauge.

2. Place the rainforcing bracket in position and
tighten all the bolts by hand. Then screw in
firmly the bolts in the flywheel housing and
then the bolis in the cylinder block.

3. Raise the front axle member, tighten the front
bolis. Remove the auxiliary bolls, fil and
tighten the rear steering rods.

5. Remove the blocks from the under the vehicle,
Take off the lifting tool with plate. Fit the bolt
(with washer) for the timing g=ar casing.

6. Top up with oil and insert the oil dipstick.

7. Start the engine and check for leakage.

P 120
REMOVING

1. Lift up the vehicle about 30 cm (127} above
lhe floor and place blocks undar it near the
jacking pointe.

. Apply a lifting device under the engine mount-
ings. M.B. Do not lift on the water pump.
Unscrew the nuts for the front engine mount-
ing pade from below. Lift the ongine as high
as possible without pinching anything on the

"

P

scultle and allow it to hang on pulley blacks,
a workshop hoiet, an engine lifter or similar,

8. Place & jack under the front member. Slacken
but do not remove the two bolts in the front
member. Be careful not to lose any shims.
Remove the four rear bolts and lower the front
end as far as it will go.

4. Remove the sump in the ordinary way.

FITTING
1. Fit the sump.
2. Thoroughly clean the front member and check
that the shims are fitted carrectly.
3. Lift up the front ond and tighten it down,

PV 544—-210
REMOVING

1. Lift up the vehicle about 30 om (12*) above
the floor and place blocks under it near the
jacking points.

]

Apply a lifting device under the engine mount-
ings. N.B. Do not lift on the water pump.
Unserew the nuts-for the front engine mount-
ing pads from below. Lift the engine as high
ag possible without pinching anything on the
scuttle and allow it to hang on pulley blocks,
a workshop hoist, an engine lifter or similar.

3. Place a jack under the front member.

Clean off around the brake pipe connections
on the master cylinder. Disconnect the brake
pipes to the front end on the master cylinder,
Plug the lines in order to prevent impurities
from entering the brake system.

Remove the four front balts for the front
member. Screw in twe bolts about 75 mm
(2'/%") long in place of these, one on each
side. Remove the four rear bolts for the
member.

Lower the frant end ao that it is supported in
the two lang balts.

7. Remove the sump in the usual way.

re

&

-

FITTING

1. Fit the sump.

2. Tharaughly clean the front member and lift it
up. Tighten the rear bolts. Remove the long
holts at the front and fit the ordinary ones.
Clean of around the master cylinder and brake
pipes. Fit the brake pipes.

=
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GROUP 21

ENGINE
DESCRIPTION

CYLINDER BLOCK

The cylinder block (29, lllustration A) is made of
special alloy cast iron and is cast in a single unit.
The cylinder bores which are surrounded by cool-
ing jackets are machined directly in the block. The
oilways in the block are arranged so that the ofl
filter, which is of the full-flow type, is directly at-
tached to the right-hand eide of the block. Maount-
ed on the cylinder block and flywheel housing
(type 2 engine) is a reinforcing bracket which
absarbs vibrations (Fia, 13),

CYLINDER HEAD AND VALVES

The cylinder head (23) is attached te the block by
means of bolts. All the combustion chambers are
machined throughout and have separate inlst and
exhaust ports, one for each valve.

The valves (4 and 8, lllustration A), which are fitted
suspanded in the cylinder head, are made of spe-
cial stsel and mounted in replaceable guides. The
valva stams are chromad.

The cooling jackets are designed so that the air
around the sparking plugs is also cooled. The
water is also distributed by means of a pipe and
directed towards the warmest parts of the engine.

CRANKSHAFT AND BEARINGS

The crankshaft {44) is made of drop-forged steel
and has ground and case-hardened bearing jour-
nals. It is carried in five main bearings, the rear
ane of which also functions as a pilot bearing.
There are drilled cilways in the crankshaft for the
lubricating oil.

The big-end bearing shells, which are replaceable,
congist of a steel backing with indium-plate lead-
bronze bearing metal. Dabbit's metal is used for
the main bearings.

CAMSHAFT AND VALVES TAPPETS
The camshaft (48) is made of spocial-alloy cast
iron and has case-hardened cams. It is driven from
tho crankshaft through a gear train which has a
reduction ratic of 2:1. The camshaft is guided
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axially by means of an axial washer at the front
cnd. The end float ia determined by a spacing ring
behind the camshaft gear. The valve tappets (27)
are actuated directly by the camshaft. They are
located in holes in the block above the camshaft
and transfor the movemont to the valves by moans
of push rods and rocker arms. There are no inspec-
tion covers for the valve tappets sines they arc
accessible after the cylinder head has been re-
moved.

CONNECTING RODS, PISTONS
AND PISTON RINGS

The connecting reds (48) are made of drop-forged
steel and are provided with a precigion-machined
bush which acts as a bearing for the gudgeon pin.
The hig-end bearing shells are precision-manu-
factured and are replaceable,

The pistans (46) are mads of light-alloy and have
two compression rings and one il scraper ring.
The upper compression ring is chromed in order
to reduce cylinder wear,

The gudgeon pin (50 Jhas a floating fit in both the
piston aand connecling rod. The axial movemnenl
of the gudgeon pin is limited by circlips in the
qudgeon pin hole.

Fig. 13. Reinfarcing bracket, cylinder block—flywhas!
housing, type 2 engine



POSITIVE CRANKCASE
VENTILATION

The B 18 A engine is pravided with positive crank-
case ventilation, see Fig. 14,

This arrangement prevents crankcase gases from
being relensed into the atmosphere, They are
Instead sucked into the engine through the intake
manifold and take part in the combustion process.
The residue Is blown out through the exhaust pipe
together with the othor combustion residues.
Batween the engine ¢rankease and intoke mani-
fold there is a connection which consists of an
oil trap (8) attached to the valve inspection cover
on Lhe right-hand side of the engine (viewed from
the front}, and two rubber hoses (5 and 7) between
which there is 2 control valve (8). The rubber hose
(5) is connected to a nipple (2) screwsd centrally
in the equalizing pipe of the intake manifold.

The partial vacuum which occurs when the engine
is running causes the ¢rankcase gases combined
with fresh air to flow from the erankcase to the
intake manifold. The amount of flow is regulated
by the cantrol valve. Fresh air is supplied to the
crankcase through the carburettor air filter via a
nipple (1, rubber hose (3} and. sil filler cap (4)

Fig. 14. Positive crankcase ventilation

1. Nipple 5 Hose A Fresh air

2. Nipple 6. Control gases B Exhaust gases

3. Hose 7. Hose © Cronkense gasea
4. Oilfillercap 8. Qil trap
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to the rocker arm casing, which is connected to
the crankcase through the push rod holes. The
ail filler cap, which is ssaled, has a built-in flame
trap. This flame trap, in the same way as the con-
lrol valve, which alse functions as a check valve,
prevents flame from any backfiring in the carbu-
rellor or inlake manifold from reaching the crank-
casa.

As the fresh air supply passes through the carbu-
rottar air cleanars, impurities are prevented from
gelling inlo the engine. Where there is a medium
or high degree of partial vacuum in the crankcase
(intake manilold), which happens during idling and
when operating under a light load, the system func-
tions as described above. When the partial va-
cuum in the crankcase is less than that in the air
cleaner, which occurs al full load andfor with
large tlow guantitiss, no frash air is supplied.
Instead, the flow in lhe conneclion between the
racker arm casing and air cleaner reverses and the
crankcase gases go bolh ways, parlly through the
conlrel valve and partly through the air claanar
and carburetior to the inlake manifold. In this
way, the crankcase ventilation system can deal
with relatively large quantities of crankcase gases
wihtout any,eseaping into the atmosphere.



REPAIR INSTRUCTIONS

DISMANTLING THE ENGINE

After the engine has been lifted out of the vehicle,
dismantling is carried out as follows. {Instructions
for the Individual parts are given under the sepa-
rate headings concerned.)

1. Place the enginc on the stand SVO 2520 with
fixture SVO 2521. Check that the nil has been
drained off.

4. Hemove the starter motor and reinforcing plate
on lhe lower front edge of the flywheel housing.
Hemaove the flywhaal housing together with the
gearbox and then remove the clutch and fly-
wheal,

3. Remove the rear tlange, taking care not to
damage the conlact surlaces, thereafter the
dynamo, water pump and distributor, the rocker
casing, rocker arms, cylinder head and oil
filtar.

Remove the valve tappets with tool SVYO 2424,
zsee Fig, 15.

1. Remowve the timing gear casing and the timing
gears. Concerning tnols, see under the head-
ing "'Replacing the timing gears”, Remove the
camshaft.

Remove the carbon ridge from the oylindar
bores. Remove the sump, oil pump and con-

b=y

Fig. 15. Remaving the valve tappels
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necting rods with pistons. Replace the caps
correctly on their respective connecting rods.

. Turn lhe enuine upside down and take out the
crankshaft. Replace the caps correctly in their
respeclive positions,

CLEANING

After dismantling, all the parts should be thor-
cugly cleaned. Parts made of steel or casl iron can
be washed in a degreasing tank with a caustic
acda sclution. Light-alloy parts can, however, be
destroyad by caustic soda so that they should pre-
ferably be cleaned with white spirit.

Fistons and bearing shells must never be washed
in caustic soda. Rinse the parts with warm water
and blow them dry with compressed air after
aghing. Clean the oilways with particular thorugh-
ness, All sealing plugs at the oilway openinas in
the eylinder block must be removed during the
cleaning process,

ASSEMBLING THE ENGINE

When assembling the engine, follow the instruc-
tions for the parts concerned. Check the marking
of the bearings according to Fig. 16. The main
bearings are marked 1-5, aid the big-end bear-
ings 1-4, counting from the front.

L LI BT
A

Fig. 16. Marking the main and big-end bearings
1. Main bearing 2. Big-end bearing 3. Main bearing
Mo, 1 Mo. 1 Mo, 2



Check that all parts are ¢lean and lubricate friction
surfaces with oil before assembling. Always use
rew gaskets, aplit pins and lock washers. Mo ad-
hesive shauld be used an the gaskets.

The seals in the ends of both the oil pump deli-
very pipe and the water pump pipes are in the
form of rubber rings. These rings, which seal
radially, are madea of special rubber with verny
close tolerances. Only genuine Volvo parts should
be used. Fitting is facilitated hy coating the rings
with socap sclution. The rings are fitted on the
pipes and then pressed into their correct positions
before the attaching bolts are tightened. The ol
pump flange should lie flush against the cylinder
block before tightening.

The timing gear casing and rear sealing flange
must be accuratcly centred when fitting, See un-
der the headings "Replacing the timing gear cas-
ing" and “Fitting the rear sealing flange.

The big-end bearing bolts and nuts should he re-
placed with new encs when reconditioning.

The reinforcing bracket on the flywheel housing is
fitted according to point 2 "Fitting” on page 13.
The cylinder head is fitted with the help of guide
pins (SVO 2435), The bolts must be tightened in a
verlain sequence as shown in Fig. 17, in order to
avoid unnecessary stresses. Check that the ol
hole (1, Fig. 18) for lubricating the rocker arms is
clear.

The pilot bearing (5, Fig. 14) should be lubricated
before fitting with heat-resistant ball bearing
grease. The bearing and protecting washer are
held in pesition by a circlip (4).

The mosl inportant bolts and nuts should be tight-
ened with a torgue wranch, see "Tightening tor-
gues" in "Specifications”.

VALVE GRINDING
AND DECARBONIZING

1. Drain off the coolant from the radiator and
cylinder block. To do this open the tap on the
right-hand zide of the engine and remove the
plug at the bottom of the radiator.

2. Dismantle the throttle control, Disconnect the
choke cantrol.

3. Remove the air cleaner and carburettor,

4. Disconnect the exhaust pipe at the exhaust
manifold and disconnect the hoses to the
radiator as well asz other connections o the
cylinder head.

{ i ! 7
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Fig. 17. Tightening sequence for cylinder head bolts

Fig. 18. Cylinder head

1, il hole 2. Rubber washer

Fig. 19. Rear end of engine

1. Guide pin 5. Pilot bearing
2, Core plug . Crankshaft
3. Sealing flange 7. Plug

4, Lirclip d. Guide pin

217
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Remove the rocker casing, rocker arm shaft
and push rods.
Remove the cylinder head bolts and discon-
nect the water pipe as well as the attachment
on the rear exhaust manifold. Loosen the dy-
namo tensioner arm. Lift off the cylinder head.
. Clean the piston crowns, combustion chamb-
erg, inlet ports and oxhaust ports very thor-
ougly. Do not use emery cloth since small
grinding particles can get in betweon the
piston and cylinder walls and cansequantly
cause §ooring.

Recondition the valve system as described

under the heading "Cylinder hcad and val-

vus'',

Fit the valves. Serew the guide pins SVO 2435
into the block, one in the front right-hand hole
and the other in the laft-hand rear hole, see
Fig. 20, Install a new cylinder head gasket
and new sealing ringe for the water pump and
lit the cylinder head. Screw out the gasket
pins and fit the bolts in these holes as well,
For lightening sequence and tightening tar-
ques, see Fig. 17 and at the ond of "Speeifi-
calions". Fit the other parts. Fill up with
coolant according to the instructions given
under “Filling with coolant when the system
has been amptied"”.

10. Adjust the tappet clearances. Run the engine

for a short while. Chack the running of the

enuine and re-adjust the tappet clearances.

It is not necessary to re-tighton the eylinder

head bolts,

=3
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L

=4

CYLINDER HEAD AND VALVES

DISMANTLING

1. Remove the rubber seals, Remove the valve
springs by firat compressing them with valve
pliers and removing the valve cotters, after

¥

Fig. 20. Guide pins for fitting the cylinder head
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Fig. 21. Measuring valve stem clearance

which the pliers are released. Place the valves
in order in a valve rack.

o

Measure tho cloarance between the stem and
guides as shown in Fig. 21. With a new valve
the clearance should not exceed 015 mm
(0.006"). Also check that the walves are not
oxeassively worn. Sec the specifications under
the headings "Valve system" and “Wear to-
lerances".

e

Fig. 22 Refacing the valve seats
1 Handle 2. Shaft 3 Miller 4. Pilot spindle



Fig. 23. Valve seat width
A—14 mm {0.055")

SV0 2288

Fig. 24. Replacing the valve guides
A=21 mm (0.8077)

Fig. 25. Testing the springs

CLEANING

Remove carbon and combustion deposits from the
valves, combustion chambers and ports by using
retating brushes,

GRINDING THE VALVES AND VALVES SEATS

1. Grind the valves in a machine aftor they have
been cleaned. Fit new valves If they are exces-
sively worn,

2. Grind he valve seals. Use an electically dri-

ven grinder or a hand milling cutter, see Fig.
22, A pilot spindle must be carsfully fitled
before work is started and any worn guides
musl be replaced with new ones.
The seat should be ground until a good sealing
surface is obtained. The angle is 45° and the
width of the sealing surface shauld be 1.4 mm
(0.005"), see "A" Fig
is ton wida after grinding, it can ba reduced hy
using a 70° grinding stone from the inside and
A 90° grinding stone from the autside.

23, If the sealing surface

3. Coat the valve sealing surfaces with a thin layer
of fine grinding paste and lap in the valves
against their eeats,

Then clean the valves and seats and check that
good sealing is obtained.

REPLACING THE VALVE GUIDES

Prosa out the old guidos with tool SVO 1489,

Press in the new guides using drift SYG 2289
which gives the correct depth, see Fig. 24,

r

=4

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

ASSEMBLING

. Check that the parts are in good condition and
clean, Test the springs lo ensure thal lhey
maintain the valuss given in the "Specifica-
tions™. See Fig. 25,

2. Place the valves in pasition. Fit the lower rub-

ber washer, valve spring, upper washer and

cotter and finally the rubber ring.
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REPLACING THE ROCKER ARM BUSHES
AND GRINDING THE ROCKER ARMS

1.

12

If wear amounts to 0.1 mm (0.004"), replace the
rocker arm bueh. Use tool SV 1EBT for pros-
sing the bush both out and in, see Fig. 26.
Then ream the bush with a suitable reamer
until an accurate fit on the shaft is obtained,
see Fig. 27. The hole in the bush should coin-
cide with the hole in the rocker arm.

It nceessary grind the pressure pad of the
racker arm in a special machine.

FITTING THE CYLINDER HEAD

1.

3.

Check that the cylinder head, the cylinder
block, the pistons and cylinder baores are clean.

Check that the oilway to the roclker arm me-
chaniam an the valva tappet side in the middle
ol lhe head is clean. In the cylinder head oil
goes up through the bolt hole, between the
bolt and hollow partition, through a diagonal
oilway to the attaching bolt for the rocker arm
shaft and then up into the shaft.

Serow down the guide pins 8VO 2435, ane in
the frant right and one in the left balt hale,
see Fig. 20, Fit & new cylinder head gasket and
then fit the cylinder head. Screw in the cylinder

Fig. 26. Replacing the rocker arm bush
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Fig. 27. Reaming the bush

head holt lightly. Remove the last quide pins
and also fit the bolls in Lhese holes as well,

Tighten the bolts in the comrect order and to
the correct torque. See Fig. 17 and "Specifica-

tions'’.

Fig. 28. Adjusting the valve clearance



Fig. 29. Measuring the cylinder bore

. Fit the rocker arm mechanism. Adjust the valve
clearances. Fil lhe olhar parts.
5. Run the car for a short distanca. Check that the

anging is running well and adjust the vaive
clearaners. See Fig. 28

Fig. 30. Measuring the piston

P

It is not necessary lo re-tighten the ovlinder
heas

ADJUSTING THE VALVE CLEARANCES

The valves clearances can be adjusted satisfac-
lurity with the engine statinnary, irespective of
whether or not it is cold or warm, The clearance
is the same for bath the inlat zad exhaust valve.
When adjusting, use two feeler gauges, one "Go"
040 mm (0.016") thick and the other "Mo-Go" 045
mm (W8} thick, The clearance is adjusted so
that the thinnest gavge can he inserted eazily
witile the thicker onc must not enter,

When the giston in Mo, 1 cylinder s at fop dead
centre (the compression stroka), valve Mos. 1, 9,
3 and § (counled lrom the front) ars adjusted,
end with the pistan in No. 4 eylinder at top dead

centre, valves Nos. 4,8, 7 and 8,

CYLINDER BLOCK
MEASURING THE CYLINDER BORES

The eylinder bores are measured with a special
dial indicator as shewn in Fig. 29, A leller iz
stamped on each cylinder bore indicating the
clageification of the bore and piston (anly an
standard madeis),

Measuring shauld be cardied oot just below the
tep: adge of the bore and only in the transverse
diraction of rhe'engine.

PISTONS, PISTON RINGS
AND GUDGEON PINS

MEASURING THE PISTONS

The pistons are massured with a micrometer at
right angles lo lhe yudsson pin hele 125 mm
(0.497) fram the lower adge (sarly production) and
25 mm ({L098") from the the lower edge (late
prdouction), ses Fig, 30,

FIT OF PISTONS IN CYLINDERS

The fit of the pistons in their respective cylinders
is tested without the piston rings fittad, The clezr-
anca at rigﬁt angle to the gudgeon pin hole is
maasured with g fesler gavge 1727 wide and 0.03
man (G002 thick attached 1o a spring balance.
The force applied should be 1 kg (2.2 th.), This

B
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gives the average value for pistan clearance
When the above-mentioned force is applied, the
piston clearance obtained is equal to the thickness
of the feeler gauge used, Feeler gauges which
are 0.02 mm (0.0008") or 0.04 mm (0.0016") thick
can therefore also be used, The test is carried
aiit at saveral diffarent depths, ses Fig 31. Stan-
dard bore cylinders have a letter stamped on
which shows the dimensions, and the pistons con-
cemed should be marked with the same letter,

PISTON RING FIT

In a new or re-bored cylinder

1. Push down the pislon rings ane alter anather
in the cylinder bore. Use a reversed piston to
ensure thal the rings vome into the correct
position.

2. Measure the ring gap with a feeler gauge, see
Fig. 32. The gap should be 0.25-0.50 mm (0.01—
0.027). If necessary, the gap can be incroased
with the help of a special file

3. Check the piston rings in their respective
groves by rolling them in lthe groove as shown
in Fig. 33. Also measure the clearance at a
few points as shown in Fig. 34, See "Specili-
cations’ for measurements:

vorve
EEE Y

Fig. 31. Checking the pislon clearance
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Fig. 32. Measuring the pisten ring gap

ST

Fig. 33. Rolling piston ring in groove

Fig. 34.

Piston ring clearance in

groove




In a worn cylinder bore

When checking the fit in a worn cylinder bore,
the rings must be checked at the bottom dead
centre position where the diameter of the bore is
smallest.

GUDGEON PINS

The gudgeon pins are available in three ovarsizas
0.08 mm {0.002%), 0.10 mm (0.004") and 0.20 mm
{0.008") larger than the standard diameter of 22.00

Fig. 35. Replacing bush in ing rod
1=8V0 1867

Fig. 36. Gudgeon pin fit
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mm (0.B6B"). If the gudgeon pin hole in the piston
is worn so much thal an vversize is necessary, the
haole should first be reamed cut to the correct
measurement. Use & reamer fitted with a pilot
guide and only take small cuts at a time,

The fit is correct when lhe gudgeon pin can be
pushed through the hole by hand with light resist-
ance,

CONNECTING RODS
REPLACING THE BUSHES

If the old bush in & cunnecting rod is worn, press
it out by using tool VO 1867 and press in a new
bush with the same toul, see Fig. 35. Make sure
that the lubricating holes index with the holes in
the connecting rod. Then ream the bush to the
erraset fit. The gudgen sheuld slide through the
hole under light lhumb pressure but without any
noticable looseness, zae Fig. 26.

STRAIGHTENING

Before being fitted, the connecting rod should be
checked far straightness, twist any S-distortion.
Straighten them if necessary, see Fiy. 37,
Nuts and bolts shauld be replaced with new ones
when reconditioning is being carried oul,

Yoo
20158

Fig. 37. Checking the connecting rad
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ASSEMBLING AND FITTING THE PISTON
AND CONNECTING ROD

When assembling, make sure that the piston is
turned correctly so that the arrew (early produc-
tion) and slot (late production) on top of the piston
faces forwards as shown in Fig. 38. If the pisten
is turned the wrong way, this will cause a loud
noise. The number marking on the connecting rod
should be turned to face aay from the camshaft
side, The gudgeon pin is then fitted, the circlip
placed in position and the piston rings fitted

Use pistan ring grips when fitting the rings, see
Fig. 39. The compression rings are marked " TGP
and the upper ring on each piston is chromed.
Place the hearing shells in position

Turn the rings so that the gaps do not come di-
rectly under ane another. Then lubricate the pistan
and bearing surfaces.

Use fitting ring SYO 2176, Fig. 40, when fitting the
piston in the cylinder bare, Tighten the connecting
rod bolts with a torque wrench, see "Specifica-
tions" for the correct value.

CRANKSHAFT

After the crankshaft has been cleanad, its journals
must be measured with a micrometer. Measuring
should be carried out at several points round the
circumference and along the longitudinal axis of
cach journal. Out-of-roundneee on the main bear-
ings journal should not exceed 0.05 mm (0.0027),
and 0.07 mm (0.003") on the big-end bearing jour-
nals. Taper should not exceed 0.05 mm (0.0027)
on any of the journale.

If the values obtained are close to or exceed the
wear limit mentioned above, the crankshaft should
be ground to undersize. Suitable bearing shells

Fig. 38. Marking on pistons and cylinder him;k ;

294

are availahle in five undersizes, The measuremenls
concerned are included in the "Specifications”.

Chark that the crankshaft is straight to within 0.05
mm (0.002") by using a dial gauge. The crankshatt
is placed an twa V-blocks and a dial gauge placed
against the centre bearing journal, after which the

crankshaft is rotated. |f necessary, straiuhlen lhe
crankshaft in a press.

voLve
Zoirr

1 \:«:_\':‘n
Fig. 40. Fitting Lhe pislon
1. Fitting tecl 8YO 2176



GRINDING THE CRANKSHAFT

Before the crankshaft is ground, a check should
be made to ensure that it is straight, this being
done as previously desctibed. Grinding is carried
out in a special machine whereby the main bearing
journals and the big-end bearing journals are
ground to identical measurements. These measu-
rements. which are given in "Specifications”, must
be carcfully followed in order to ensure correct

clearance with ready-machined hearing shells.

A

Fig. 1. Bearing journal
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On nu account must the bearing shells ba seraped
or the bearing caps filed.

The fillets and the ends of the journals should
have a radiug of 2.0-2.6 mm (0.080-0.100") on all
iournals, see Fig, 41. The width measurement (4)
tor the pilot bearing depends on the size of the
journal and should be ground in order ta nbtain
the correct measurement.

Alter grinding has been completed, all burr should
be carefully removed from the oilway openings and
all the journals lapped with a fine grinding paste ta
the fineet possible surface finish. The crankshaft
should then be washed. All the pilways should he
cleaned with particular theroughness in order to
remove all metal chippings and grinding residus

MAIN AND BIG-END BEARINGS

In addition lo standard sizes, bearing shells are
available in undersizes of 0.010", 0.020", 0.030",
0.040" and 0.060", The rear main bearlng shells ara
provided with flanges and have a larger width
relative lo Uheir size.

It the crankshaft has been ground to the correct
measurement, the correct bearing clarance is auta-
matically cbtained when the bearing shell con-
cermned is fitted. The bearing shells must not be
seraped and the caps must never be filed in order
o oblain a closer bearing fit.

The belts should be tightencd with a torque
wrench, see "Specifications” for Information con-
cerning tightening torques.

FITTING THE REAR SEALING

FLANGE

1. Make sure that the seal is in good condition
and that the flange is clean. The drain hole
must net be blocked by incorrect fitting of the
sump gasket. The sealing ring must not be
fitted in the flange.

2. Fit on the sealing flange but do not tighten the
bolts.

3. Contre the flange with sleeve SVO 2439, Fig.
42. Turn tha slaeve round whila tightening the
bolts and adjust the position of the flange if the
sleeve jams. Check that the flange comes flush
against the eylinder block on the underside.
After final tightening, check that the sleave can
rotate casily.

4. Fit a new felt ring and place an the washer and
circlip. Press the circlip into position with the
centring sleeva. Chack that the cirelip engages
in its groove.
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GRINDING THE FLYWHEEL

If the wear surface of the flywheel is uneven or
burnt, the surfaco can be ground in a saddle-
mountad grinding machine, see Fig. 43. Not more
than 0.75 mm (0.03") of the original thickness must
he ground off.

Fig 43. Grinding the flywheel

PILOT BEARING FOR CLUTCH
SHAFT

The pilot bearing circlip and protecting washer
are removed, the pilot bearing pulled out with toal
SVO 4080 and checked after having been washed
in white spirit. If the bearing is worn, it should be
replaced with a new ons, Defare fitting, pack the
bearing with heat-resistant ball bearing grease
The bearing is fitted with drift SVO 1426, after
which tha protecting washer and circlip are fitted

REPLACING THE OIL SEAL

IN TIMING GEAR CASING

1 Release the fan bolt. Loosen the attachment
of tha stabilizer at the frame.

2. Scrow out the bolt in the crankshaft. Remove
the belt pulley.

w

. Remove the circlip for tha washar which re-
tains the felt ring. Remove the washer and felt
ring
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Fig. 48, Timing gear casing

1. Sealing ring 2. Drain hales

'Sv0 2438

Bild 45. Centring the timing gear casing



Chark that the casing is correctly fitted hy
inserting & 0.10 mm {0.004") feeler gauge in the
gap hetween the casing and hub an the crank-
shaft and moving it all round. If the feeler
gauge jams at any point, the casing should be
centred, see under "Replacing the timing gear
casing'.

Fit a new felt ring. Flace the washer in position
and fit the circlip. Check that the circlip fits
properly in position,

Fit the remaining parts and tension the fan helt

REPLACING THE TIMING
GEAR CASING

@

Loosen the fan belt. Remove the fan and pulley
on the water pump. Disconnect the stabilizer
attachment from the frame.

Remove the bolt for the crankshaft belt pulley
and remove the pulley.

Remove the timing wgear casing, Slacken a
couple of exira bolts for the sump and be care-
ful not to damage the gasket, Remove the circ-
clip, washer and falt ring from the casing.
Make sure that the gaskets are in good condi-
tion and that the drain hele is open and clean
inside the timing gear casing which is to be
fitted, sae Fig. 44,

Place the casing in position and fit the bolts
without tightening tham.

Cenlre the casing with sleeve SVO 2438, see
Fig. 45. Turn the sleeve while tightening and
adjust the position of the casing so thal the
sleave is not jammed. Check aftar final tighten-

e

Fig. 46. Removing the hub un the crankshaft

P

in of the casing that the sleeve can he easily
rotated without jamming.

7. Fit a new felt ring, washer and rirclip, Push
them into their position with the centring sleeve
SVO 2438 Check that the cirelip has engaged
in its groove.

A. Fit the ather parts and tension the fan halt
See "'Specifications" for the tightening torque.
Fix the stabilizer attachments firmly to the
frame.

SVO 2250 fratty
Fig. 47. Removing the camshaft gear

REPLACING THE TIMING GEARS

[. Drain off the coalant and remove the cover
plate and radiator.

2, Carry out operations 1—=3 in previous section,

3 Remaove the hub from the crankshaft with puller
SVO 2440. Sea Fig. 46.
Befere applying the tool, its large nut must be
serewed backwards so that the cone is nat ten-
sioned. The centre bolt should alsc be screwed
baek.
Then apply the tool, serew in the large nut so
that the hub is firmly held and pull it off by
serewing in the centre bolt.

4. Remove the camshaft nut and pull off the gear
by using puller SVO 2250, see Fig. 47.
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5. Full off the crankshaft gear by using puller SYO
2405, Fig. 4B Screw out the ail nozzle, blow it
clean and then refit it as shown in Fig. 51. The

gears are lubricated by oil fad through this
nozzle.

8. Fit the crankshatt gear hy using tool SVO 2407
and the camshaft gear by using SVO 2408, sce
Figs. 49 and 50 Fit the hub an tha crankshaft,
Do not push the camshaft backwards so that
the seal washer on the rear and lonsans
Check that the gears have the correct pesition
relative to each other, as shown in Fig. B1.
Tool SVO 2407 has wrench flats, intended for
twrning the crankshaft

~

Measure the tooth flank clearance as shown in
Fig. 52 Alsa measura the and float of the cam-
shaft, this being determined by means of a
spacer ring behind the camshaft gear.

ions'' for the current values,

Sss "Specifi
Centre and fit the timing gear casing and the
other paits as described in points 4—8 in the

=

previous section

POSITIVE CRANKCASE
VENTILATION

OVERHAUL

At intervals of 40000 (25000 miles) or less, de-

pending on the driving conditions, change the
valve (6), see Fig. 14,

a %05 voLvo
S0 205 Th

Fig. 48, Remaving the crankshaft gear
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SV 2407

Fig. 49. Fitting the crankshaft gear

At the same time remove the ol trap (8), the hoses
(5 and 7) as well as the nipple (2) from the engine
and clean them carefully. If the rubber hoses are
i poor condition, then replace them

Make sure that the valve with the correct designa-
tian (CV-58C) is fitted. The wrong type of valve
can result in poor ventilation o high oil consump-
tion.

Sv0 2408
Fig. 50. Fitting the camshaft gear



Fig. 51. Marking on timing gears

E. Qil nozzle 2. Markings Fig. 52. Measuring the tooth flank clearance



GROUP 22

LUBRICATING SYSTEM
DESCRIPTION

The engine has a force-feed lubricating system,
see Fig. 53. The pressure is provided by a gear
pump which is driven from the camshaft and fitted
under the crankshaft in the pump. The gear pump
forces the oil past the reliel valve, which is also

Fig. 53. Lubricating system

1. Oil pump
2. Sump
3. Nozzle
4, Qil filter

OIL PUMP, RELIEF VALVE

The oil pump, see Fig. 54, is of the gear type and
is driven through a gear train from the camshaft.
The delivery pipe from the pump to the cylinder
block does not have a serewed union and ie auto-
malically tighlened in position when the attaching
bolts for the pump are tightenad. At each end of
the pipe there are sealing rings made of special
rubber. The relief valve ie fitted directly on the
pump and consisls of a spring-loaded ball, The
ball has a cylindrical guide with a stop at the end
posilivn and thereflore operates (lexibly, Even at
idling speed thare iz a certain amount of overflow,
so that the oil pressure is then relatively low.
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fitted on the pump, through the oll filter and then
through oilways out to the various lubricating
points. All the oil supplied to the lubricating points
therefore first pasees through the oil filter,

OIL FILTER

The oil filter {(see Fig. 05), which is manufactured

as a single unit complete with element, is of the
full-flow type and is screwed directly onto the
cylinder block, The oil which is 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
valva which allows the oil to by-pass the elament
if resistance to flow should hecome excessive.
When replacing the filter the old ane is discarded
completely and a new one fitted,



Fig. 54. Oil pump

I. Drive shaft i, Strainar

2. Pump body 7. Retainer clip

3. Bushas B. Drive gear

4. Driving gear 9. Spring for relief valve
5. Cover 10. Valve ball

Fig. 55. Oil filter

Owerflow valve
Element

Baody

Mipple

Gasket
Cylinder block

(e ol R

REPAIR INSTRUCTIONS

REPLACING THE OIL FILTER
The oll filter (Fig. B5) is, together with the elemeant

and relief valve, screwed as a complete unit on
to a nipple fitted in the cylinder hlack,

The filter should be replaced every 10000 km
(6 000 miles), when the old filter is discarded. With
a new or reconditioned engine the filter should
alsu be changed for the first time after 5000 km
{3000 miles).

1. Remove the old filter with the help of chain
tongs as shown in Fig. 57,

2. Coat the rubber gasket (1, Fig. 56) of the new
filter with oil and make sure that the contact
surface for the oll filter is free from dirt. By
coating it with oil, the gasket slides into better
contact with the sealing surfaces. Serew an the
filter by hand until it just touches the cylinder
block.

Screw on the oil filter a further half turn by
hand, Chain tongs must not be used when
fitting. Start the engine and check that there
is no leakage at the joint. Top up with oil it
NEcessary,

-2

e
Fig. 56. Oil filter ready for fitting
1. Gasket {oiled) 2. Filter



OIL PUMP AND RELIEF VALVE

After the pump has been dismantled and cleaned,
check that all the parts are in good condition. Test
the relief valve spring (2, Fig. 58), see "Specifica-
tions" for the values concerned.

Check that the tooth Hank clearance is 0.15—-0.35
mm (LU0B—0.0147) see Fig. B8,

Measure the end float, 0.02—0.10 mm (0.0008—
(.00407) with the help of a feelar gauge and a
new cover or the old one if it is not noticeably
worn. If the bushes (or shaft) are worn, replace
them with new one. Mote that the driving shaft
with gear is replaced as a single unit.

e The new bushes should be reamed atter pressing
Fig. 57. Removing the oil filter in with & reamer provided with a pilot guide,
The sealing rings at the ends of the delivary pipa
are made of special rubber and are manufactured
ta vary close tolerances, see Fig. 61. Use only
genuine Yolvo spare parts. The delivery pipe must
be clamped in its correct position first in the oil
pump and then the oil pump and pipe together
clamped against the block. The pump connecting
flange should lie flush against the block befere
heing tightened. Before being fitted, the rubber
rings on the pipe can be coated with scap sclution
since this enables the pipe to take up its position
more easily, Tap lightly on the pipe with a soft
mallet if necessary.

Fig. 58. Oil pump

1. Pump body 4. Valve hall
2. Spring far relief valve 8. Hole for oil pipe
3. (Gear Fig. 5. Measuring tooth flank clearance
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Fig. B0. Position of distributor drive pinion

A=approx. 307

OILWAYS

All pilways must be cleaned particularly. carefully
before the parts are fitted on the engine in order
to avoid damage to the bearings, bearing journals
and other components,

Te elean the cylindar block water channels, re-
move lhe core plugs and alter cleaning the chan-
nels and blowing them dry, fit new plugs.

Fig. 61. Sealing rings on delivery pipe

FITTING THE OIL PUMP

When the engine is at upper dead centre and
ready for firing on No. 1 cylinder, fit the drive for
the oil pump and the distributor. The small part at
the groove should face obliquely upwards back
wards and the groove should be set to an angle
of 35" to the longitudinal direction of the engine,
see A, Fig. 60, Make sure that the shaft fits into
ite groove on the pump shaft. (M.B, When the tim
ing gear drive marks.are opposite each other, the
pigton for the Mo. 4 eylinder is at the top dead
centre position, the firing position.)

2-33



GROUP 23

FUEL SYSTEM
DESCRIPTION

CARBURETTOR, ZENITH
(Engine, type 1)

Type 1 engine has a Zenith down-draught carbu-
rettor, type designation 36 VM. The carburcttor is
illustrated in Figs. 62 and 63,

Fuel feed is controlled by fixed jets fitted in an
emulsion block with a nozzle which opens oul
into the carburettor venturi. The emulsion block

also has air channels so that a certain amount of
air can be mixed with the fuel at an early stage.

151413 12110 9

Fig. 62. Carburellor

1. Levar with guide 9, ldle adjusting screw
2. Lever for choke flap 10, Vacuum cennection

3. Rear lever 11. Stop

4. Spring 12, Attachment for choka
i. Front levar cantral

6. Flunger rod 13. Idle adjusting screw
T

. Washer tor adjust. 14, Link
mant of stroke length 15, Cennection for
B, Fusl inlet throttle control
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The carburettor has a hand-regulated choke, rapid
idling device, acecleration pump and economizer
valve. The function of the carburettor is describad
under the following headings.

1. Floal syslem.
2. Choke device with fast idling.
3. Idling system.

4. Main jel and compensalion jet.
Economizer valve.

5. Acceleration pump.

14 13 12110 8 me
Fig. 63. Carburettor
1. Economizer valve 8. Link
2. Cheke flap 9. Attachment
3, Spring 10, fdle adjusting screw
4. Lever for choke 11, Connector
5. Lever with guide 12, Lock screw for
6. Fast idle adjusling veniuri
sCrew 13. Carburettor housing
7. Fast idling cam 14. Floatchamber



1. FLOAT SYSTEM

The fleat keops the fuel al the correct level. When
the fuel has increased to this lovel the flaat (4,
Fig, €4) is littod upwards and pushes the nceodle
in the valve (2) against its seat through the me-
dium af the tHoat arm so that the flow of fuel s cut
off. When lhe chamber level gors down the sama
pracedure is repeated but in the roverse direction,
The floal bowl is ventilated through a hole (1)
which is connacted at tha top with tho upper part
of the carburellor. The flat is made of nylen and
iz fitted with a fixad arm,

Fig. 4. Float system

Vontilation hole
Fleat valve
Lock spriiig
Floal

Float chamber

Lo o o ol

2. CHOKE DEVICE WITH FAST IDLING

In order to enrich the fuel/air mixture when a cold
engine is started, tho choke system is usod and
this is operated from lhe knob on the dashboard.
When the choke control is pulled out on starling,
the cam-chaped lever (4, Fig. 66} is actuated. This
influences the choke flap (B) through the spring (7}
on the flap spindle su thal it closes, thereby result-
ing in a higher degree of vacuum and conse-
quently a higher rale of luel llow, When the engine

P

has started and lhe degree of vacuum increases,
the throttle can opon itself to a cortain cxtent,
since the closing force is abtained from the spring
on the choke spindlo. This aliminates the rigk of
excessively rich fuelfuir mixlure when the choke
is completely or almost closed. When the choke
knob is pushed in again, the choke flap is forced
to open fully since the flap lever pin (6) runs in
a groove on the cam-shaped lever.

Fig. 65. Ghoke device with fast idfing

1. Attachment for choke

cantrol
2. Link
3. Cam (for fast idling)
4 Lever wilh cam slot

lor chuke flap

Fast idling adjusting
screw

Pin

Spring

Choke flap

e

=ae

One of the cams an the choke lever (3) also
actuates the throtile flep through the rapid idling
screw (5) and tha link (2). This means that the
throttle finp apons at the same time as the choke
flap closes. Tha dagrea to which the throttle flap
opens relative to the cloaing of the choke flap is
determined by varicus settings of the screw (5)
Thig fast idling device enables the driver to give
the engine higher idling speed during the warming-
up period and thus aveid the risk of the engine
stalling.
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3. IDLING SYSTEM

While the ongine is idling, the throttle flap is
almost completely closed (regulated by means of
a stop scrow (7, Fig. 66) whoroby tha degroa of
vacuum around and under the flap is very large,
Suction through tho idling channel (4) will then
be considarahla and fuel will be sucked up from
lhe channel above the main jot (5) through a hala
and the idling jet (3) to the idling channel which
vpens out inte the carburettor venturi with one
large and two small holes. Air is supplied both
thiough a hole {1) undor the choke flap and an
air jet {2) abava the idling jet,

The fucliair mixture is controllod by means of an
idle fuel adjusting screw (8) by means of which
the flow area for the fuel/air mixture can be varied.
Sinee a cartain amount of air pusses through the
throttle ilap, the fucl/air mixlure being fed to tha
engine during idling will be richer il the screw is
scrowed out and loanor if it is screwed in.

The two small holes (9) just above the throltly
flap supply a mixture of air and fucl when tha

throltle flap opening is rather larger and thus co-
operete willh the variable hole. In thie way a
emooth transition is obtained.

Fig. 60, Idling system

1. Air hale 6. ldlo adjusting scrow
2. Idling air jot 7. Stop sorew

3. Idling jel 0. Venluri

4. 1dling channel 9. Transition holes

5. Maln Jot 10, Throttle flap

4. MAIN JET AND COMPENSATION JET.
ECONOMIZER VALVE

A large pail uf the fucl being fed o the engine

whon it is under loading and running at hiuh

speed passes Whiough the main jet (4, Fig, 67).

Tho main jot alone cannat supply 2 sufficienlly

well-balanced amount of fuel under all conditions
of operation and is thereforn combined with a
compensalion jet (3) which works in co-operation
with the main jet

Fig. 67.. Jets and economizer valve

1. Alr channels 8. Air jet

2. Emulsion block 9. Venlurl

3. Compensation jet 10. By-pass hole
4. Main jet 11, Diaphragm
& Vacuum channol 12. Valve disc
6. Air holos 4. Spring

7. Vacuum channel

Roth these Jels are lilled in an emulsion block {2)
and open out with a nozzle into the carburettor
venturi. When il passes through the emulsion
block, the fual is mixed with a certain amount of
alr, whereby it can mix more easily with the large
quantity of air entering the engine through the
carburettor venturi. The amount of air supplied to



the smulsion block passes through a hole above
the main jet space as well as through channels (1),
and the air jet (8). The amount of air added is
varied with the help of the econaomizer valve

The space above the compensalion jel lurms a
resarunic for fuel High speed means a large rate
of flow. The fuel then passes al a higher velucity
through the hole in the wall lo the main jat chan-
nel, whereby the level sinks down lo the hole
and an increased air flow results.

Fig. 68. Acceleration pump

1. Front part of lover 7. Spring

2. Rear part of lsvar 8, Inlot valvo

2. Washer for limiting 8, Outlot valvo
strako length 10, Accoleration jot

4. Plunger rod 11, Link

5. Spring 12, Lever

6. Plunger

From the air channels (1) air is supplied to the
three channals (i

in the wall towards the epace
above the main jel. When the fuel level in this
space sinks, more air is supplied and this air is
mixed with the fusl,

With the help of the ceonomizer valve, the fuel/air
mixture is supplied with an extra amount of air
when the degree of vacuum in the carburetior
wenturi is large.

The economizer valve disc (12) is allached o a
diaphragm [11) and forcad against the seat by a
spring (13}, In this pesition ai supply is oblained
from the upper channels only through the emall
hele (10) at the diaphragm.

On the back of the diaphragm, however there is
a conncetion with the lower parl of the venturi
through a channel (7). When the rdegres of vacuum
in this increasos, for example when driving quistly
withaut any great degrae af loading, the valve
lifts from its scat and alse flows into the emulsion
block through the centra hole in the valve dise

It the degree of leading ehould increase, for
examply during acceleration, the degree of va-
cuum is decreased and the spring foreos the dise
back against its seat, whereby the supply of air
decreases and the fuelfair mixiure again becomes
richer,

5. ACCELERATION PUMP

When the throttie is opened quickly, there is a
tendency for the fuel/air mixture tu be loo lean,
a contributory reason being that air movas more
quickly than fuel and thus reaches lhy engine
mara rapidiy.

In order to componsate for this sudden weakening
of the mixture, a certain amount of fuel is sprayed
with the help of the acceleration pump directly
inte the carburettor vanturi.

The pump plunger (8, Fig. 13), localod in a cy-
linder inlegral with the side of the floatchamber,
is actuated when prossed down by a lover with
@ spring-luaded joint. The pump plunger stroke
can thus easily be varied by turning a washer with
a cam (3), whereby the front part of the lever is
stopped by a check, higher or lower depending
upan Lhe position of the washer. The last part of
the rear lever section has its movement taken up
Ly lhwe spring (5) and the joint.

At the Inlet Into the bottem of the pump barrel,
there is an inlet valve (8) and at the outlet, behind
the acceleration jet, thera is an autlet valve (3)
This outlet valve is fitted with a ball which lifts and
closes the air hole above during the pump stroke,
whereby fuel is sprayed in through the accelera-
tion jet (10). During normal minning the ball closas
the connection from the air hole to the accele-
ration jet. In this way fuel is prevanted from pas-
sing through thia jet when the pump is not operat-
ing
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CARBURETTOR, STROMBERG
(Engine, type 2)

Type 2 engine is provided with o horizontal carbu-
rettor of type Stromberg 175-CD-2 S, which is
shown in Figs. 689 and 70, The carburettor is fitted
with a single |et, the fuel flow orifice area of which
iz varied by means of a movable tapored noedle.
The position of the needle Is determined by the
carburettor housing vacuum operating an air valve
in which the needla Is fltted.

The carburettor consists of three main parts of
light-alloy, the middle part of which comprises the
carburettor housing (the main body). The lower
gection is made up of a floatchamber, which en-
closes the jet. The jet is adjustable vertically. The
upper section consists of a suction chamber,
limiled by a diaphragm at the bottom, in which the
air valve is fixed. The suction chamber is linked ta
lhe inlet channel of the carburettor by means of
two channels in the valva.

VLD
1015

Fig. 69. Carburellor, Stromberg, from the left

1. Saectinn chambar 4. Float housing
T Pin A. Jet holder
8. Fuel inlet 6. Adjusting scraw
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FLOAT SYSTEM

Fuel flows into the flaatchamber via the flnat valve
(4, Fig. 71). The float (1), which is made up of twin
expanded rubber floats, is carried on the hridge on
the lower side of the carburettor housing. As the
fuel level rises, the float lifts and, by means of the
float arm (2) and tag, closes the needle on its seat-
ing when the correct level has heen attained.
The fuel flows threugh four heles in the jet holder
and also four holes in the upper part of the adjust-
ing screws to the inside of the jet, where the level
will be the same as that in the floatchamber. The
seal of the adjusting screw and the jet holder,
between the jet halder and the floatchamhar and
between the jet and the gquide iz provided by
Q-rings (15, 18 and 17, Fig. 73).

COLD START DEVICE AND FAST IDLE

To facilitate starting during cold weather, the car-

burettor is provided with a cold start device (Fige.
72 and T3).

The cold start device consists of a valve dise (3,
Fig. 72) which is provided wilh four calibrated

LY

L
151 847

Fig. 70. Carburetior, Stromberg, from the rear

1, Choke cam 4, Throttle stop screw

2. Choke control connec- 5. Attaching sleeve [or
tion choke control

3. Fast-idla stop screw 6. Cold start device
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holes and an elongated apening as well as a disc
(4} which is provided with a channel and which is
fitted on a shaft operated by the choke contral,
On the same shaft, autside the caver (5) is =
choke eam (1, Fig. 70) located with a connection
for the pull wire of the thrattle contral. When the
cold start device is engaged, the valve disc tums
and this links up the channel (1, Fig. 72) from the
floatchamber via one or several of the calibrated
holes ta the channel hehind the valve disc and
then the opening to the channel (2), which termi-
nates in the venturi between the vacuum plunger
and tho choke flap.

Fig. 71. Float system (Stromberg)

1. Float

2. Float arm
3. Shaft

4. Fluul valve

Fig. 73. Gold start, Stromberg

Fig. 72. Cold start device 1. Grifive adjusting 10. Spring
sCrew 11. ¥acuum connaction
A Cold start device, disengager 2. det holder 12. Cold start fual
B. Cold start device, engaged 3. Spring _ channel
4. Guide 14, Throttle flap

1. From floatchamher 5. Air valva 14 Metering needle

2. To venturi B. Washer 15, O-ring

3. Choke lever 7. Diaphragm 16. Q-ring

4. "Channel disc” 8. Suction chambar 17. Q-ring

5. Housing 9. Damper piston
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Through this link-up, the engine receives extra
furl, a richer mixture, to facilitate cold starling.
When the throttle control is moved in, this turns
the valve disc and shuts off the inlet lo the chan-
nol. By moans of tho choks laver, the valve disc
Is operated simultaneously with the opening of ihe
throttle flap by means of the fast-idle stop scrow
(3, Fig. 70y and the lever before any of lhe cali-
brated heloa open the supply from the fuel chan-

nal. With this arrangement, the driver can increase
if necessary tho idling speed while the engina is
heing warmed up.

IDLING

The carbureltor is not provided with a special id-
ling system. When the engine is idling, the vacuum
in the induction manifold and the suction chamber
of the rarhurettor is low and the column between
the vacuum plunger and the bridge will be small
(Fig. T4). At this stage, the thicker section of the
metering needlo is in the jot and thus only a small
quantity of fuel, corresponding to idling require-
ments, ia sucked into the engine.

The fuel-air mixture is adjusted by maans of the

(4

Fig. 74. Idling
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erifica adjusting serew (1, Fig. 73) at idling speed
and applies to the entire speed range.

NORMAL RUNNING

With the opening of the throttle flap, engine indue-
tion manifold depression is transferred via lhe
channels in the plunger (5, Fig. 73) fo the suction
chamber which Is sealed from the main body of (e
carburottor by the diaphragm. The pressura dif-
ference between the underside of the air valve,
whore there is pressure in the carburettor inlat
port and the upper side of the valve, where there
ia vacuum, causes the valve to lift from the bridge.
This alsa lifts the tapered meteriny needle (14),
which is attachod to the plunger, cut of the jet.
The sffective choke area and thus alsu lhe fusl
flow inereases, Soe Fig, 75.

As the vacuum in the engine induction manifold is
depondent upon the engine spesd and load, the
carrect fuel flow is obtained under all operating
conditions,

Because of the variable choke area belweon the
bridge and the valve, the air velocity and pressure
drap acress the jet orifice will always remain
approximalely constant, thue ensuring good fual
atomization at all speeds.

weive
[Pty

Fig. 75. Normal running



ACCELERATION

To provide at any point in the throttle range a
temparary richar mixture at the moment the throttle
is suddenly upen, a hydraulic damper is arranged
inside the valve red. The hydraulic damper consists
of a plunger mounted on a rod. The plunger
operales in oil. When the throttle is suddenly
opened, the vacuum in the suction chamber in-
creases rapidly.

When the air valve (5, Fig. 73) is lifted up, this
torces the damper plunger (9) againet its seat and
thus prevents oil from flowing past fram the upper
side to the lower side of the damper plunger and
the movement of the valve (B) is rosisted. This
temporarily results in a more powerful vacuum
above the jet so that the fuel-air mixture becomes
for the moment richer.

The downward motion of the alr valve (5) is assist-
ed by the spring (10). The rod in the valve (5)
should be filled to approximately within a 14"
from the upper edge with the oil approved as
"0l for Automatic Transmissions, Type A"

AIR CLEANER

The air eleaner functions beth as a cleaner for the
induction air and as an induction silencer. Four
different types can be fitted: ona with a raplace-
able paper slemont, one with a non-replaceable
paper eloment, one of the oil-bath type and one
of the foam plastic slaave type

The paper alement may not be washed or moisten
ed, the only servicing permittad in this connectian
being to replace either the complele elemenl or
the complete air ¢leanar as the case may be.
Where an oil-bath lype air cleaner is filled, this
should be dismantled for servicing and cleaned,
after which new cil is filled to the correct level.
Cars intended for markets whero driving condi-
tions are particularly dusty have their engines
fitted with an air cleaner with a foam plastic sleeve.
This increases the air cleaner's capacity to keep
out dust (see Fig. BO).

Fig. 76. Air cleaner type with replaceable

paper element
1. Lower section 5. Gasket
2. Upper section 6. Wing nut
3, Elemunl 7. Washer
4. Gasket

RULTR A
4 s

Fig. 77. Air cleaner type Il with oil bath

1. Washer 5. Contalner
2. Wing nut 6. Element
3. Upper section 7. Bolt

4, Lower section  B. Washer

wonve
oA

Fig. 78. Air cleaner type Il with
non-replaceable element

1. Attaching bolt 3. Gasket

2. Element 4, Casing
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Fig. 79, Air cleaner type IV with
non-replaceable element

FUEL PUMP

The luel 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 fusl
is drawn up to the pump. Whan the racker arm
raturng, the diaphragm is pressed upwards by a
spring (15, Fig. 81) and fuel is fed ta the float-
chamber in the carburcttor. When the lever in the
lluatchamber is sufficiently high, the float valve
closes and the pressure in the delivery line rises
until the pressure on the uppar side of the dia-
phragm exceeds the spring pressure and pumping
action ceases. The red arrows (Fig 81) show the
path followed by the fuel.

C@mame B

Fig. 80,

Air cleaner type V with

foam plastic sleeve

1. Foam plastic sleeve

Rocker arm
Pin

Washar
Lever
Rubber seal
Washer

. Diaphragm
. Inlet valve
. Strainer

2. Air cleaner

Fig. 81. Fuel pump

10.

11
12

13,
1,
15,
18,
17.
18.

Gaskeat

Bolt with washer
Caver

Cutlet valve

Upper pump housing
Diaphragm spring
Return spring

Rider

Lower pump housing



REPAIR INSTRUCTIONS

CARBURETTOR, ZENITH

CLEANING THE CARBURETTOR
WHEN FITTED ON ENGINE

Before cleaning the carburettor, always make sure
that the sludge trap on the fuel pump has been
cleaned out.

When cleaning the carburettor it is often sufficient
merely to mava the floatchamber, take out the
fleat, serew out the air jet for idling (4, Fig. 82)
as well as the actual idling jet which is located
under the air jet, Also remove the acceleration
pump plunger and the idle fuel screw, this scrow
being on the carburettor housing, Remove the
needle valve and check ar clean it. Wash the parts
concerned in white spirit or alcohel, Blow through
all channals and jets with compressed air, in-
cluding the hale for the idle fuel screw.

Check that the jets screwed out are clean by
holding them up against the light.

Fit the parts, starl lhe engine and adjusl idling
speed.

REMOVING

1. Blow the carburettor clean externally. Remove
the upper part of the air cleaner. Disconnect
the fuel line and vacuum hose.

2. Disconnect the throttle and choke controls on
the carburettor.

3. Screw off the attaching nut and lift up the

carburcttor, Cover the hole in the intake mani-
fold with masking tape.

DISMANTLING
1. Remove the floatchamber by screwing out its
attaching screws,

2. Remove the lock spring {1, Fig. 82) and lift up
the float (2). Note the marking "TOP” on the
lock spring.

3. Remove tha emulsion block screws (9) and
take out the block.

Fig.

10,
1.
12
13.

©E B o e

12 1 10
82. Float chamber

. Lock spring

(Marked TOF)
Float

Emulsion block
Air jet for idling
Barral

Outlat valva
Accalaration jet
Spring

Scraws

Plunger
Fleatchamber
Inlet valve
Stop scrow



Fig. 83. Emulsion block

4. Air jet for idling
5. ldling jet

. Compensation jet

2. Main jet

A Air pat for partial
thraottle

4. Scraw out all the jete from the emulsion black,
see Fig, 83,

5. Remove the acceleration pump plunger, spring,
inlel valve, outlet valve and acceleration Jet.
Ses Fig. 82

6. Remove the float valve and the economizer
valva, Fig. 84, Screw out the idle fuel jet.

7. Clean all parts in white spirit or alcohol,

Blow out all channels and jets with compressed

air, :

Never clean jets with wire or a drill; this ruins

them and they must then be replaced.

ASSEMBLING

Assembling is carried out in the reverse order to

dizmaniling,

1. Check that all parts are in good condition and
claan, Fit new washers and gaskets,

2. Check that the economizer valve disc (7, Fig.
84) is in good contact with its seat (B). The disc
can be lapped in against the seat with fine
grinding compound if necessary.

3. Fil the lock spring for the float with the "TOP"
marking facing upwarde. The spring under the
pump plunger is pushed down so that it goes
into the inlet valve in the bottom of the barrel,
Check that the washer for the float has the
correct thicknass according to the "Specifica
tions". It is not possible to adjust the level.

4. Whan the float bowl ie fitted it should be pres-
sed imwards and upwards when tightening the
screws.
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Fig. 84, Economizer valve

1. Washer 5. Seal

2. Float valve 6. Gasket

3. Cover 7. Diaphragm with disc
4. Spring @. Gasket

The emulsion block nozzle (b, Fig. B5) should
be in contact with the slay across the ventuii,
It not, loosen the venturi screw and adjust its
position.

ACCELERATION PUMP STROKE

The pump plunger can be adjusted to a short or
long stroke by means of the washer (6. Fig, 83). To
alter the stroke length, lift the washer and {urn
it half & lurn The short stroke is the normal adjust-
mant, in other words, the highest cam lobe on the
camn washer faces the spring on the lever.

FITTING

Clean the face on the intake manifold and the
carburettor. Check to make sure that the surface
is not warped or damaged. Fit on a new gashet
and fit the parts in the reverse order to removal.

ADJUSTING THE FAST IDLE
Pull aut the choke control fully and check that the

frant cam an the choke lever stops against the
check.

Screw out the fast idle adjuster screw (9, Fig. 85}
eo that it comes flush with the underside of its
bracket. Then screw down the screw three and a
half turns, Push in the choke control.
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Fig. 85. Position of venturi
1, Venturi 6. Washer
2. Choke flap T. |dle fuel screw
3. Economizer valve 8. Idle adjusting screw
4, Stay 9. Fast idle adjusting
5. Emulsion black serew
nnrzle 10, Idling cam

ADJUSTING THE IDLING
The adjustment is canied oul wilh a warm engine.

1. Adjust the idling speed to 500-700 r.p.m. by
using the screw (8, Fig. 85) on the throttle flap
lever.

2. Adjust the fuel/air mixture with the idle screw
(7). First screw inwards (leaner mixtura) until
the engine begins to run roughly and then
slowly outwards until the engine runs evenly.

3. Adjust engine speed if necessary by means of
the screw on the throttle flap lever.
-

ADJUSTING THE ACCELERATION PEDAL

There should be a clearance of 1 mm (0.040")
between the lever on the throttle flap and the
full throtlle stop when the accelerator pedal is
fully depressed.,

Adjustment is carried out by altering the length
of the vertical push rod.

When the accelerator pedal is fully depressed, the
force exerted by the fant of the driver will thus be
taken up against the floorboard without exerting
unnecessary loading on the throttle contral system.

Fig. 86. Setting the fast idle

1. Clamp screw lor pull 3 Lever
wire 4. Clip
2. Inner lever

CARBURETTOR, STROMBERG

SETTING THE IDLE AND FAST IDLE

Twa adjustments are employed when regulating

the idle speed and mixture.,

1. Remove the air cleaner and press down the air

valve {5, Fig. 73} against the bridge. Screw the

adjusting screw (1) until the jet touches the

valve, Then unscrew lhe adjusling screw 11/2

turns. For the basic adjustment of the idling

speed the screw should be screwed in about

21/2 turns,

Run the engine undil is warm,

3. Adjust the stop serew until an idle speed of
about 600—650 r.p.m. is obtained.

4. Turn the orifice adjusting scrow (1) downwarde
until the engine starts lo run unevenly. Then
turn the screw in the opposite direction until
the engine once again starls lo run unevenly,
and note the speed. Finally turn the screw back

]

to a point somewhere belween thess positions,
5. Adjust the fast idle adjusting screw until it
merely touches the choke cam al & point 11-13
mm=1/2" (A, Fig, 88) trom the upper part whan
choke cam is turmned upwards,
(In extremely cold weather, adjust the screw
so that is just touches the choke cam when
the choke control is pushed in fully.)
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CENTRALIZING THE JET

1. Sorew up the orifice adjuster until the top of
the orifice is just above the bridge. Slacken off
the whole jet assembly (8, Fig. 89) a couple of
turns.

2. If the carburettor is removed, it should be
placed with the flange on the throttle flap side
downwards, Tighten the jot assembly slowly,
checking frequently that the needle remains
free in the orifice. Check by raising the air
valve approximately 1/4" and allowing it to
fall freely so that the spring presses against
the bridge. (The piston can be pressed against
the bridge with the help of the fingers.)

3. When the jet assembly has been tightened,
check the centralizing again by lifting and
releasing the valve with the help of the pin
(2, Fig. 69). If a clear sound is not heard when
the valve strikes against the bridge, then repeat
the centring procedure.

FLOAT LEVEL

Tao check the float level, remove the carburettor,
invert it and then remove the floatchamber.

At the correct float level, the highest point on the
float shauld lie 15—17 mm (58") and the raar edge
4—8 mm (1/4") above the face of the main body
(spe Fig. 87), when the needle is against its
seating.

If tha fioat leval is faulty, it can can ba ra-set by
carafully bending the tag which contacts the end
of the needle.

MN.B. Do not bend the float arm.

Fig. 87, Float level, Stromberg carburettor

A=4 8 mm (14")  B=15—17 mm (5:87)
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The floatchamber is fitled according to the chap-
ter headed, "Assembling the carburetio’,

REMOVING THE CARBURETTOR

Disconnect the luel pipe, accelerator contral, air
cleaner, choke control and the vacuum line to the
distiibutor. Slacken lhe nuls and remove the car-
burettor,

DISMANTLING THE CARBURETTOR

1. Make aligning marks on the suction chamber
and the main body. Remove the suction cham-
ber (2, Fig. 88) and the spring (1).

2. Remove the piston (8) with the diaphragm (7).

3. Slacken the screw (8) and remove the meotering
needle (10),

4. Remove the screws (5), the washer (8) and the
diaphragm (7).

i)
Fig. BH. Upper section dismantled
1. Spring 7. Diaphragm
2. Suction chamber 8, Air valve
3, Scrow 9. Locking screw,
4, Damper pisten metering needle
5. Screw 10, Metering needle
6. Washer 1. Intermediate seclion



5. Remove the floatchamber (1, Fig. 89).

Caiefully break off the float shaft from the
bridge and remove the float.

=]

7. Unscrew and remove the jel holder (8) together
with the adjusting screw (10), the jet (7), the
spring (6), the guide (4) and the washers (3

and §).

8. Remove the fuel inlet needle and the washer.

9. Remove the cold start device.

CLEANING

Wash the carburettor components clean wilh pu-
raffin {knrosena) or petral. M.B. The diaphragm
must only be cleaned in paraffin {(kerosene).

Avoid using cleaning agents such as trichloroathy-
lena, Blow the holes clean in the valve disc of the
cold start device with comprassed air,

il
voLvD
01 %en
Fig. 89. Floatchamber dismantlod

1. Floatchamber 7. Jdel

2. Float 8. Holder

3. Washer 9. Q-ring

4. Quide with O-ring 10. Adjusting screw

B, Washer 11, O-ring

6. Spring

INSPECTION

Check that diaphragm ie not damaged. If it is
cracked or distorled, replace it. Check the meter-
ing needle for wear. If it is bent or worm, roplace
it. Check thal the vontact and sealing surfaces
are not damaged. Check the valve disc (Fig. 90) on
the cold slarl device and the corresponding seal-
ing surface of the main carburcttor body for
scratches.

ASSEMBLING THE CARBURETTOR

1. Place the diaphragm (7, Fig. 88) on lhe air
valva (8), sn that the projection (Fig. 91) fite
into the corresponding recess in the valve and
its guiding edge fits easily into the corres-
panding slit in the air valve,

N.B. If the diaphragm is distorted so that it
connot fit into the slit, replace the diaphragm.
Carefully place the washer (6, Fig. 83) so that
the scrow holes eoincide with the correspond-
ing holes in the air valve and diaphragm with-
out tho need for turning the washer, and the
washer groove mates with the guide edge of
the diaphragm. Tighten down the washer (6)
with the screws (5).
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Fit the metering neadie (10), see Fig. 92. The
cylindrical section of the needle should be
flush against tha valve.

Fil the valve with the diaphragm into the main
carburettor body. Make sure that the tag fits
into the corresponding recess in the body (see
Fig. 93} (distorted diaphragm, see above)
Carelully lil on the suction chamber according
to the alignment marks. The slit and guiding
edue should [il easily, otherwise the chamber
should be replaced. Scraw it down.

Screw In the adjusting screw (10, Fig. 89) toge-
ther with a new O-ring (11) into the jet holder
{B). Fit a new O-ring () on the jetl holder,

. Fit the spring (6), the brass washer (5), the guide

(4} with a new O-ring and light-allay washer (3)
on the jet, and fil the enlire assembly logether
with the jet holder and adjusting screw into the
main carburellor boudy, Screw in lhe jet holder
by hand but do net tighten it. Screw in the
adjusting screw uniil the vpper pait of the jet
lies against the air valve when the latter is at
its lowest positiun. Cenlre the jel and the
quide according to the instructions given in
"Centralizing ihe jet” on page 46.

Fit the loal {2) with shaft. The flat side of the
float should be facing away from tha main
carburettor body.

. Check the float level, read through “'Flat Level"

on page 4b.

Fit a new pasket onto the floatchamber and
meve the chamber until contact is made with
the O-ring. First screw in all screws a couple
of turns. Then move the floatchamber down to

Fig. 91. Diaphragm and air valve
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the contact surface of lhe upper seclion and
tighten the scraws.

9. Fit the cold start device. (If the cold start
davice was dissassembled, fit the valve and
cam discs according lo Fig, The calibrated
holes should face the cam disc.)

ADJUSTING THE THROTTLE CONTROL

After setting the idling speed, adjust the length of
the pull rod (in the right-hand and lett-hand posi-
tion respectively in the ball caps) so that thers is
a clearance of 0.5 (0.027) between the throttle
lever and the flange anms of the inner lever, See

Fig. 86,

ADJUSTING THE CHOKE CONTROL
Make sure that the cheke control on the instrumant
panel is pubied in Tully, Then lock the pull wire in

Fig. 92, Fitting the metering needle

L

Fig. 93. Diaphragm fitted in carburetter body
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Fig. 84, Air cleaner, replacing element, type |
1. Upper section
2. Gasket
3. Elemant
4. Gaskat
h, Lower section

the fast idle cam clamp screw (1, Fig. 86). After
this, fasten the outer sleeve of the pull wira the
clipe intended for this purpesc.

viLva
i

Fig. 83. OQil-bath air cleaner, cleaning, type I

1, Upper section 2. Container 3. Lower section

AIR CLEANER

Air cleaner, type | with replaceable
element

The element should be replaced with a new one
every 20000 km (12500 miles) if the vehicle is
driven in districts with moderate air eontamina-
tion. When driving in very dusty areas il may be
necessary fo parry out replacement at shorter
intervals,

No cleaning of any sort may be carried out be-
tween changes. On no account must the element
be maistanad or ailed.

A sign of a blocked air cleaner is increased fuel
consumption.

REPLACING THE ELEMENT

1. Loosen the upper hose clamp and remove the
wing nut,

2. Lift off the upper section and remove the old
element (3, Fig, 94).

3. Wipe carefully clean from dust and dirt inside
the lower part of the cleaner by using a damp
cloth, Also clean off the upper part of the air
cleaner, Check that the gaskets (2 and 4) are
in good condition, atharwise replace them

4. Take up the new element, shape it and fit it.
Then fit the upper section.

Air cleaner, type Il (oil-bath)

This air cleaner should normally be diemantled
and cleaned every 10 000 km (6 000 miles). When
driving in particularly dusty areas, however, it may
be necessary lo carry out cleaning more fre-
quently, If the fuel consumption increases, this
may be due to a blocked air cleaner,

CLEANING THE AIR CLEANER

AND CHANGING THE OIL

1. Looszen the upper hose clip and wing nut. Lift
off the upper section (1, Fig. 95),

2. Lift up the inner container (2) and empty out
the old oil, Wash the conlainer in white spirit,
Also wash the element and clean the other
parts,

3. Lay the container in the lower section. Fill the
containgr with oil up to the level mark, N.B.
Only add oil to the container itself, not to the
actual lower section. Use the same type of ol
as in the engina.

4. Fit the upper section on the cleaner,
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Air cleaner, type lll, with
non-replaceable elements

The element iz not replaceable but every 40000
kin (25 000 miles) the complete air cleaner should
be replaced. When driving in very dusly areas,
replacing should be done more [requently, Mo
cleaning of any sorl is permitted belween the re-
placement intervals. On no account must the ele-
ment be moistened or oiled.

REPLACING AIR CLEANER, TYPES Ill AND IV
Remeove the air cleaner and discard it. Check the
gasket on the carburettor and fit a new air cleanar,

Air cleaner with foam plastic
sleeve, type V
CHANGING INTERVALS

Abnarmal fual cansumption or weak engine may

be signs that the air cleaner is blocked. If this
is the case, change the foam plastic sleeve and
also the paper filter, irrespective of the distance
driven.

oy
Fig. 96. Air cleaner, lype I, with non-replaceable
element
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Mormally a foam plastic sleeve can be washed or
changed lhree Limes, aller which occasion lhe
paper tilter must alse be changed. In certain spe-
cial cases, lhe paper filter can also be cleaned
(not, however, washed].

CLEANING THE PLASTIC SLEEVE

Remove the foam plastic sleeve and shake out
loose particles. Place the sleeve in a bath con-
taining one of the following solutions:

a) Warm soapy water,

h) Warm watter with a washing agent (dish-wash-
ing) with no or low sud content.

©) Kerosene (paraffin).

d) Fuel oil.

Fig. 97. Air cleaner, type IV

Fig. 98. Air cleaner with foam plastic sleeve, type V



Squesze the sleeve in the solution until it is clean,
then rinse it in clean water and dry it, but not under
direct heat.

CLEANING THE PAPER FILTER

Knack the flat top and bottom sides of the filter
against a flal base. Make sure thal the paper
folds are nel damaged.

OILING THE FOAM PLASTIC SLEEVE
Bulure refilling the foam plastic slesve, immerse
it in 15 cm’ of oil (SAE 30). Then squeeza the
sleeve i the ofl unlil the oil is spread over the
entire sleeve. Any surplus oil can be remaved by
rolling lhe sleewe in a clean cloth,

FITTING THE FOAM PLASTIC SLEEVE

The foam plastic sleeve is fitted in such a way over
the

paper filter that the paper folds are not touch-
ed by the slecve. The chamfered cdges of the
sleeve should lie aver the filter edges round the
whole cireumference,

FUEL PUMP
CLEANING THE STRAINER

Relaase the retaining clip and remove the glass,
lype 1. On lypes 1l and 11l the cover is removed.
Take out tha strainar and blow it clean. Check
selure Titling the glass or cover that the gasket is
in good condition and eeale properly. Replaco it
with & new one if necessary.

CHECKING THE CONDITION OF THE
FUEL PUMP

Betora removing the fusl pump ite condition should
be checked with & fuel pressure gauge. Connect
a pressure gauge and run the engine until the
pressure does nol rise any mare. Stop the engine,
check the pressure and compare the value with
thal given in the "Specifications”, Also check the
pressurs-drop after the engine hae been stopped.
IT the pressure lalls, this indicates leaking valves
or a leaking float valve,

REMOVING

Diseanncet the fuel line connections and remove
the pump

DISMANTLING, TYPE |

1. Separate the upper and lower parts of the
pump.

2. Remove lhe diaphragm by pressing it down
and turning it a gquarter of a turn

3. Remove one circlip for the rocker arm (8, Fig
a9y shaft (9). Press out the shatt, Remove the
rocker arm, spring, link ann (7) and washers

s
w

Replacing valves (earlier attaching arrange-
mant), Fig. 100

Unscrew the screws for the retainer. Remnwe
the old valves. Clean the valve recesses.
Place the new seals and the new valves in
position and fit the retainer,

Fig. 89. Fuel pump, type |

1. Relaining clamp 9, Shait

2. Strainer 10. Stop

3. Sludge trap 11, Seal

4. Inlat valvo 12, Spring

5. Upper pump housing 13, Diaphragm
8. Lowor pump housing 14, Outlet valve
7. Link arm 15, Gasket

8. Rocker arm



4b. Heplacing wvalves ({later attaching arrange-
ment}, Fig. 101,
Remove the old valves with a screwdriver or
ather suitable tool, Clean the valve recesses.
Place the new seals and wvalves in position.
Press down the new valves into their correct
position with the help of a sleeve. A piece of
tubing as shown in Fig. 100 can be used.
Then peen over the material round each valve
in four places with a punch, see Fig. 101, The
type of punch is shown in Fig. 100

< i
A=25 mm (3/32")
B=18 mm (3/47)

Fig. 100. Tools for fitling valves in fuel pump

A—145 mm {9/167)

Late attachment

Carly attachment
Fig. 101. Fitting valves in fuel pump

1=Peening

ASSEMBLING, TYPE 1

1. Fit the link arm, washers, spring and rocker
arm, Press in the shaft, Fit the circlips.

2 Fit the new valves and (early production) re-
tainer, On late production, fit the new valves
and peen over with a punch as shown in Figs.
100 and 101,

3. Fit the new diaphragm by pressing down the
rod in position and turning it a quarter of a
turn.

4, Assemble the upper and lower parts.

5. Fit the glass and retaining clamp., Make sure
thal lhe gaskel seals properly, After assemb-
ling, test the pump., When fitting, make sure
that the lever comes in the correct position
above ite cam,
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Fig. 102. Fuel pump, type I

1.
2
&
4,
&
G
7.
8

Lewar pump housing
Rubber seal

Guide

Diaphragm spring
Diaphragm

. Stop arm

. Spriny

. Wpper pump housing
Inlet pipe

10. Strainer

11, Cover with gasket
12. Return spring

13. Spring rotainer

14. Lever

15, Cirelip

16. Lever pin

w

Fig. 103. Spring location

A Recess



DISMANTLING, TYPE 1l

| Make line-up marks on the upper padt and
lower part. Separate the upper part from the
lower part

2. Remove one circlip {16, Fig. 102) from the laver
pin (16). Press out the pin. Pull aut tha laver
and spring (14] and (12),

3. Remove the diaphragm (5) with spring, guide
{3) and rubber seal (3), The spring can bo re
moved afler lhe rubber sesl has been pulled
up over the nylon washer.

g

Unscrew the screw on the underside of the
upper part, remove the stop arm (6) and spring
valve (7). The inlet valve cannot be removed,

INSPECTING

Check the diaphragm and gasket for lrakage and
the moving parts for wear, Replace any damaged
ar worn parts.

ASSEMBLING, TYPE Il

1. Fit the leat spring as shown in Fig. 103 and the
stop ann. Tighten the screw bul no harder than

-

Fig. 104. Fual pump, typa 11l

1. Rocker arm  10. Gasket

2. Pin 11, Screw with washer
3. Washer 12. Cover

4 Lever 13. Outlet valve

4 Rubher seal 14, Lpper pump housing
6. Washer 19. Diaphragm spring

7. Diapragm 1B, Relurn spring

8. Inlet valve 17. Rider

9. Strainer 18. Lowor pump housing

50 that the leaf spring contacts the pump
housing properly.

2. Fit the spring (4) and guide (3), and pull on
the rubber seal {2) with the flanga inwards
facing the quide.

3. Fit tha diaphragm unit in the Iower part of the
pump. Press downwards sa that the rubber seal
cames infn its corract position

1, Prese down the diaphragm, push in the lever
(14) and make sure that it comes correctly in
relation to the diaphragm rod. Fit the pin (16).
circlips (15), spring retainer (13) and spring (12).

5, Fit the upper part in accordance with the line-
up marks and tighten it
Fit tha strainer and cover.

Test the pump. When fitting, make surc that
the lever comes into its correct position above
the cam,

DISMANTLING. TYPE Il
1. Remove the cover.

2. Make line-up marks on the upper and lower
parts of the pump and separate them

3. Remove the diaphragm by turning it a quarter
of a turn,

4, Remove the spring (15, Fig. 104) by turning
the washer {6) so that the hole in il coincides
with the wide end of the diaphragm rod.

o

Remove the peening for the rocker arm pin
ridar (17) with, for axample, a grinding rad,
and remove the rocker arm (1) with pin (2) and
lever (4).

6. Pull out tho rocker arm pin,

Check the parts for wear.

ASSEMBLING FUEL PUMP, TYPE 1ll

. Assemble the link arm, rocker arm with washers
(2) and rocker arm pin

2. Insert the linkage system with return spring (16)
into the housing.
3. Fit and lock the ridere in tha housing by pesn-

ing with a suilable punch, see Fig. 104,

=~

Assemble the diaphragm, spring and washers
Place the unit in position and put together the
uppar and lower parts. Fit the cover.
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GROUP 25

COOLING SYSTEM
DESCRIPTION

GENERAL

Type 1 engine is fitted with a pressurized cooling
system, see g, 105, while type 2 engine has
“zealed” cooling system, see Fig. 106.

The following deseription applies to both systems
with the exception that type 2 engine with the
"scaled"” cooling system has a separate cxpansion
tank.

A centrifugal pump, see Fig. 107, takes care of the
coulant circulation, a double-acling thermostat
provides rapid warming of the engine and ensures
thal lhe engine has the most suitable temperature
irrespective of the operating conditions.

If the sealed cooling system is to operate effecti-
vely, it must be well filled and sealed. As coolant,
a mixture is used all the year round consisting of
50 % athylena glycol, Volvo part Mo. 297178, and
50 % water. This mixture provides anti-freeze pro-
tection to a temperature of —356° C (—31°F) and
should be changed every other year, on which
oeeasion the engine, radiator, and expansion tank
should all be flushed with clean water.

COOLING SYSTEM INNER CIRCUIT
(BY-PASS)

When the engine is warming up and in very cold
weather when large guantities of heat are required
for warming up the inside of the car, the coolant
circulates almost exclusively through the inner
cireuit (the by pass), This cireuit covers the engine
and car heater. The thermostat is closed, that is
the outlet to the radiater is shut off, The coolant
passes through the thermostat by-pass to tha
distributing pipe (2, Fig. 108) in the eylinder head
and results in a uniform cooling of the warmest
parts in the eylinder head, The parts around the
sparking plugs are also cooled and thershy main-
tained at a constant temperature, The coolant sur-
rounding the cylinder walls Is circulated by means
of thermo-siphon action.
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s
Fig. 105. Cooling system, pressurized type

Fig. 106. Sealed cooling system

COOLING SYSTEM OUTER CIRCUIT

When the coolant in the inner circuit reaches a
suitahle temperature for the engine, the thermostat
begins to open during which time the by-pass
hatween the thermostat housing and the pump is
gradually closed, see Fig. 109,

The coolant flowa from the engine into the upper
part of tha radiator, is coolad and sucked hy the
pump out from the lower part of the radiator and
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Fig. 107. Water pump

1. Housing B. Shaft with ball bearings
2. Impeller {integral unit)

3, Seal ring 6. Hub

4. Lock spring 7. Wear ring

Fig. 109. Coolant flow, thermostat open

1. Cylinder head 4. By-pass pipe
2. Thermostat 5. Water pump
3. Distributing pipe

then pumped inta the engine thraugh the distri-
buting pipe.

An air cushion forms in the upper part of the ex-
pansion tank and permits the coolant to expand
without invelving any loss of coolant se that there
is air suction at reduced temperature and volume.
This arrangement ensures that the ceoling system
s alway 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 enter
ing the system. The air, however, Is subsequently
scparated and forced out into the expansion tank
and Is replaced by coolant from this tank.

The cover of the expansion tank is provided with a

s valve which opens when the pressure in the system

reaches 0.3 atmospheric gauge. There is also a
1. Cylinder head 4. By.pasa pipé }ral\ra which opens wher] ‘Ih(-j\ra. is partial \racu.urn
9 Thermoatat 5. Water pump in the system and admits air into the expansion
4. Uistributing pipe tank.

Fig. 108. Coolant flow, thermostat closed
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REPAIR INSTRUCTIONS

TOPPING UP WITH COOLANT
Tupping up with coolant, consisting of 50 % anti-
freeze and 50 % water, takes place in the expan-

sian

unk when its level has dropped down to the
mark. M.B, Never top up with water alene

DRAINING THE COOLING SYSTEM
To drain the cooling system, open a cock located
on the engine and remove the plug on the bottom
of the radiator, The expansion tank is emptisd by
first removing it and holding it at a sufficient height
su that the coolant runs into the radiater. Anather
way lo empty the expansion tank would be o turn
it upside down. When installing, press down the
tank well, making sure that it is secure. Make cer-
tain that the hose is tightened as shown in- Fig.
10,

FILLING EMPTY SYSTEM

WITH COOLANT

Before filling, flush the cooling system with clean
wator, When filling with coolant, through the filler
apening on top of the radiator. the heater control
should be sct at max. heat. Fill also the expansion
nk to the "Max" mark or to max. 30 mm (1 1/8")
above this mark, Run the engine for several min
utes 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 as it takes
some time before the system is completely devaoid
of air.

Fig. 110. Expansion tank. Note how the hose Is fitted
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REPLACING THE RADIATOR

3

o

Y

™
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Rumove the caps and the plug al the bollum el
the radiator and drain eff the coolant.
Remove the expansion lank wilh hose and
ompty out the caclant.

Slacken the hose clamps for the lower and
uppar radiator hoses. Ramove tha upper ra-
dialor huse.

Remove the belts tor the radiater. Litt off the
radialor and disconnect al the same lime the
lower radiator hose from the radiator.

Place the new radialer in posilion and lahien
the bolts.

Fil the radialor hoses,

Fit the expansion tank with hosa, Fit the hose
from the radiator in front of the expansion tank
and down to its underside so that the hose does
nol come ity conlact wilh the fan, See fig.
110. Make surg that the hose has a smooth
curve withoul any shap lolds,

Fill with coclant according to the instructions
giver under "Filling the emply cooling system
with coolant”,

Slarl the engine and check for leakage,

Fig. 111. Testing the thermostat



THERMOSTAT

After being remeved, the thermostat can be lesled
in a vessel containing heated water, see Fig. 111,
The thermaostat should epen and close according
ta the values given in "Spocifications'. A faulty
tharmostat should be discarded. Use a new gaskel
when fitting the thermostat.

Fig. 112. Removing the hub

prvind

Fig. 113. Removing the shaft and impeller

WATER PUMP
DISMANTLING AND CHECKING

1.

Pull out the lock spring.

2. Firmly fit puller 3VO 2462 an the huh with tha

bolts for the pulley and pull off the hub. See
Fig. 112,

Place the pump in a prese. Fit drift YO 2463
on the vuler ring of the bearing and press out
the shaft, the bearing and the impeller. Sec
Fig, 113.

Inspect the impeller and bearing. If the bearing
is worn and has too much play or if it seizes,
scrap the shaft and bearing. (The bearing and
shaft cannot be dismantled.) If the bearing is
usable, it should not be heated or washed in
fluid as this would destroy its lubricant prolec-
tinn. If the impeller is remaoved, it should be
replaced with a new one as its removal always
tesults in it heing damaged and alse having
reduced effect. Always replace the seal ring
with a new one.

. As the shaft and impeller must be separated,

press the seal ring down and slide in press toal
SVO 2492 under the impeller. Then press out
the shaft with drift SVO 2266,

e

Fig. 114. Location of the silslingar
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ASSEMBLING

Befnre assembling, check caretully that the parts

are not damaged. The sealing surface of the im-

pealler must be even and free from scratches. The

bearing should run easily without seizing and may
not be loose. Replace damaged parts with new
ones,

1. Press down the shaft bearing into the housing
with drift SVO 2463 in the same way as shown
in Fig. 113 and far enough =o that the lock wire
can be inserted in its groove. Insert the lock
wire.

2. Fit the oilslinger, see Fig. 114 for its location,
Fit the seal ring with drift SVO 2430, see Fig.
115, Coat the contact surface of the carbon
washer against the impeller with molybdenum
disulphide mixed in mineral oil SAE 30, The
malybdenum disulphide should be completely
dry before the washer is fitted.

3. Fress on the impeller with the drift SVO 2266
so far that the impeller lies at a level with o
0.4 mm (0.016") just under the surface of the
pump housing. The lower end of the shaft
should rest against the counterhold, see Fig.
116,

4. Turn the pump. Place a counterhould under the
shaft end in the hold of the impeller and press
on the hub with drift SVO 2466, As a counter-
haold, use for example puller SYO 2462 with the
centre screw screwed in so that it supports
against the shaft. Carefully press so far that
dimension B in Fig. 117. will be 105+0:2 mm
(4.124%0,008").

e

Fig. 115. Fitting the seal ring
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5. Check that the pump can be turned by hand
without encountering too great a resistance
and without any catching or cutting.

FITTING

Make sure when fitting that the seal rings on the
upper side of the pump fit in the correct position.
Also press the pump upwards against the eylinder
head extension while bolting, so that the seal

s
Fig. 116. Fitting the impeller
A=0-04 mm {0-00167)

1o

Fig 117. Fitting the pulley
A=106:0.2 mm (4.134:+0,008")



between the pump and the cylinder head will be
perfectly satislactary

Make sure that the seal rings at the water pipes
are not damaged and press in the pipes carefully
when fitting

LEAKAGE CHECK OF COOLING
SYSTEM, B 18 ENGINE

The cooling system for B 18 engines is cheched
for leakage as follows

Remove the radiator cap and make sure that the
filler hale and sealing surface are clean. Connect
a ocoaling system lester [pressure tester} to the

Fig. 118. Pressure testing the cooling system

filler hole (see Fig. 118). Ensure that the rubber
sleeve (il lilled) faces in the right direction. Care-
tully pump up the prassure to 0.5 kgfom’ (7 b/
sq.n.}, Observe Lhe pressure gauge of the unit.
The pressure must not drop much in 30 seconds.
IT it does, check and repair the leakage.

N.B. Do not let the pressure exceed 0.5 kg/cm®
(7 Ibisg.in..

TENSIONING THE PULLEY BELTS
The pulley belt should he tensioned so that the
pulley bogins to slide at a pull of 8.0-110 kg
(17.2—28.2 Ib.), applied to the fan at 150 mm (67)
from the hub contre. Pull the fan in the direction
of the engine rotation and use a spring halance
according to Fig. 110. When adjusting, slacken
the bolls at the dynamao attachment on the under-
side of the dynamo, otherwise tension will arise
in the attachment, which would then lose its affac-
tivoness.

Fig. 119. Pulley belt tension
L=150 mm (6~ Pull 8.0—11.0 kg. 17.2-26.2 |b.)



FAULT TRACING

| FauLt |

] CAUSE

REMEDY

The engine stalls or idles very unevenly

Faulty sparking plugs or suppressors.

Air leaks at carburettor conneclion,
Idling speed too low.
Dirt in carburettor.

Engine runs jerkily (or
Dirt on sparking plug insulatars,
Faulty sparking plugs.
Dirty, faulty or wet distributor eap,
Faulty or wet cables.
Dirt in carburettor.

Fuelfair mixture too lean,
Faulty fuel pump supplying too little fuel.

Check and replace sparking plugs and suppres-
sors if necessary.

Check for tightness. Replace faulty gaskets.
Increase idling speed.

Clean carburettor, particularly idling system.

ghs) during ation
Clean insulators,

Check or replace sparking plugs.

Remove and clean or replace,

Check, clean or replace cables. See also Parl 3.
Remove floatchamber and needle valve, clean
these parts.

Check carburettor settings.

Check fuel pump pressure and capacily,

Low engine output

Air cleaner blocked,

Poor quality fuel, too low octanc rating.
Faulty ignition timing setting.

Faully settings on carburettor.
Faulty valve clearances.
Low vompression on a cylinder.

Piston idling.
Binding wheel bearings or faulty adjusted brakes.

Fit a new paper element ar new air cleanar as the
case may be. If an oil-bath type air cleaner is
fitted, clean it.

Check fuel grade, use correet fuel.

Adjust ignition timing setting by using straba-
scope. See "Ignition setting’,

Check and adjust carburettor settings.

Check and adjust valve clearance.

Measure compression pressure. In the case of
excessively low values, remove cylinder head for
closer investingation.

Remaove cylinder head for investigation,

See Part B.

Knocking from valve mechanism

Valve clearance loo large,
Worn or damaged parts in valve mechaniem.

Adjust valve clearances.
Recondition or replace parts where necessary.

Heavy knocking, louder when engine is subjected to loading

Worn main bearings and big-end bearings, or
worn pistons and gudgeon pins.
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Localize sound by short-circuiting sparking plugs,
one at a time,

Then remove to sufficient extent for examination
of bearings and pistons.



Low oil pressure

Dlocked oil filter. (The engine runs for a longer
time than usual after starting before pressure is
registered.)

Low oil pressure at lowest idling speed after hard
driving

Faulty oil pressure gauge contact, faulty prosaure
gauvgs or gauge line.

Faulty spring in relisf valve or pump worn,

One or more bearings worn,

High degreo of genaral wear,

Replace ol fiter

Mo action necessary, The pressure is nurmally
quite low under these conditions.

Measure pressure with a check gquuge.

Replaca faulty parts.

Remove oil pump, Check spring and pump
Examine and raplace bearing shells,

Replace or recondition engine.

Large oil consumption

Hard driving

Leakags at joints,
Cil level toc high.

Worn valve guides
Warn piston rings. |

Mo aclion necessary, Oil consumplion can in-
craase slightly when tha engine is subjected to
vory hard driving

Tighten holts and screws, replace faulty or poor
quality gaskets all round.

Da not top up with ol until level is down to lowar
mark an dipatick.

Recendition valve system.

Change piston rings

Large fuel consumption

Hard driving on highways or intensive stop-and-go |
town driving,
Blocked air cleansr,

Carburetlor Nooding.

Faulty carburellor seltings, fuelialr mixtura 1ao
rich.

Faulty sparking plug suppressors, faulty contact
breaker points.

Incarrect dwll angle and ignition timing setting.

Mo measures necessary. Nurmal in both these
cases

Fit a new paper element or ne wai rcleaner as the
case may be. |t an cil-bath type air cloaner is
fitted, clean it.

Cheek and replace tlcat valve if necessary. Also
check pump pressure,

Adjust settings.

Replace sparking plug suppressors.

Adjust distributor,

Adjust dwall angle and ignition iiming setting.
A stroboscope must be used lu adjusl the ignition
satting.

Engine runs abnormally wanm

Not anough cooling waler,

Fan belt insufficiently tensioned.

Faulty gauge.

Ful with too low octans rating (knocking).
Faulty thermostal,

Faulty igmition timing sotting.

Faulty carburettor setting {fuslfair mixture oxcos
sively lean).

Fill up with coaling water.
Adjust fan belt tension.

Fill up with fuel of correct octane rating.

Replace thermostat.

Chock and adjust ignition timing setting by using
straboscopa.

Adjust carburettor settings.
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Cocling system blocked.
Cooling jackets blocked or distribution pipe in
cylinder head blocked. Distribution pipe possibly
not pushed in far encugh.

Clean canling systam.

Measurs cooling water temperature simultane-
ausly at outlet on right of thermostat and at aut-
let for temperature gauge at rear of cylinder hoad.
If the tamperatura obtainad at the temperature
gauge outlet at the rear is higher, tho cylinder
haad should ha removed and axaminad.

Loss of cooling water

leaks at hose connections.
Faulty radiator filler cap.
Faulty eylinder head gasket (oil in canling water)

Cherk hoses and rclamps, raplace if necessary.
Replace radiater filler cap.
Replace cylindar head gaskat.




1. Waler distr bution pipe
9. Intake manifeld
8. Seal ring
4. Exhaust valve
5. Fuel hose
8. Ventilalion cover
(oil filler cap)
7. Valve cotter
B. Inflet va ve
8. Caraurettor
10. Plug for dampar piston
11, Upper valve washer
12. Valve spring
13. Valve guide
14. Rocks: arm
13. Rockar arm szhaft
15, Spring
17. Lower valve washar
18. Push rod
19, Bearing bracket
71, Rockar casing
21, Gask=:
22. Cable terminal
23, Cylinder head
24, Vacuum line
13, Distributor
25. Valve tappet
27, Flywheal housing
23, Retainar
33, Cylinda: bleck
B0. Sear wheel
31. Circlip
32, Pilot bearing
33. Flywheel
31. Bush
33. Flange bearing shell
35. Sealing flange
37. Mein bearing cap
33. Reinforcement
399, Sump

40,
41.
42,
43.
44,
45,
48,
47.

49.
B
51.
a2
B8,

£4,
£5.
Eﬂ
EY.
EB.
g9,

1.
62,
€3.
E4.
E5.

£6.
g7.
£8.
63.
70
71,
T2
3.

I
="
76.
77,

Gashet

Main bearing shell
Oil pump

Delivary pips
Crankshaft
Camshaft

Pizton

Pislon rings
Connecting rod
Circlip

Gudgeon pin
Big-end bearing shetl
Connecting rod bush
Thrast washer and
spacasr rng
Camshaft gear
Timing gear casirg
Crankshaft gear
Hub

Washer

Balt pulley

Bolt

Fan

Koy

Qil nozzlo

Key

Lock washer

{2arly praduction)
Cooling water inlet
Gaszket

Water puma
Dynarmo

Beli pullay

Gasket

Seal ring
Tensiorer

. Cylinder hesd gaszet

Thermostat
Gashet
Cooling water ouslat
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llustration A. Sectional view of B 18 A engine
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