CONTENTS

Specificalions

Group 20 General
Description ...

Group 22 Lubricating system
Description .................
Oil cooler . ....coouiuie

Ropair Instructions + . ....ooeoiiinens

Group 23 Fuel system

Starting from cold -
Running .
Idling .
Fast idling .
Exhaust emission control .-
Air cleaner .
A cleanor with prehea

Repair Inetructions . ...
Carburetor ...
Re-bushing the carburetior
Fitting the carburettor ...
Carburattor adjustment ...
Adjustment of choke control
Exhaust emission control systam
Air cleaner ...

Fault tracing . ...

Reprinling permitted if source quoted




SPECIFICATIONS

GENERAL
Type designation
Output h.p. at rpm. (SAE)
OIN) o

Max. torque, kom (Ib.iL) at r.p.m. (SAEI
(DIN)

Compression when turning over with starter
motor at 260 300 rp.m. kg/em?

Ib/san.
Comprossion ratio 4

Type designation .

Quiput hp. at rpm. (SAF)
©IN)
Max. torque, kgm at r.p.m. (SAE) .........
(DIN)

Compression when turning aver with starter

motor at 250-300 r.p.m. kgm/om? 2
Ibrsqin.

Comprassion ratio i

Na. of cylinders
Bore s

Displacement

CYLINDER BLOCK

Material ...

Nominal bore, standard
0.020" oversize
0.030" oversizo
0.040" oversize
0.080" oversizo

PISTONS

Material .

B18B (type 1)
100/5500
90/5500

150 (108)/4000
141 (102)/3400

2 14
170-200

9511

B18D (type1)
145 (1051/3300
140 (101)/3000

1118
156.4-185.0
851

B 188 (type 2)
108/5800
9615600

15.2 (11074000
143 (103)/3800

1214
170-200

1004

B18D (type 2)
5/5400
£6/5000

14.8 (107)/3800
142 (102)/3500

113
156.4-185.0
871

B18B

Parmissibla weight difieronce. betoan pistans. in ssme

ngm e early prod
late prod.

Height from centrs of gudgeon pin 1o piston orown

Piston clearance

) 120 %) 140 3) 1800

4

B18B (type 3)
115/6000
96/5600'
100/56007)
103/5500)
155 (112)/4000
14.7 (106)/3500')
14.8 (107)/3500°)
15.0 (108)/3800")

15,0 (10813500
14.5 (105)/3200

1113
196.4-185.0
871

B 18D

84, 14 mm (3313")
80 mm (3.150°)

1.78 litres

Special-alloy cast iron

84.11 mm (331

3")

84,65 mm (3.382")
84.90 mm (3342")
85.16 mm (3.353")
85.41 mm (3.362")

Light-alloy

10,9 (0.35 oz.)
835 mm (3.29°)
710 mm (2 79"1

46 mm (181"

0.02-0.04 mm «maos 0.0016")

These variations are o result of the different exhaust emission control systems



PISTON RINGS
Piston ring gap
Piston ring ovorsizea

Compression rings

Marker "TOP". Lpper ring on sach piston chromed
Number of rings on each piston

Height

Comprossion ring clearance in grove

Scraper rings

Number on each piston

Height

Seraper ring clearance in groove

GUDGEON PINS
Flaating fit. Circlips at both ends in piston.
Fit:
In connecting rod
In piston
Diameter, standard
0.05 mm (0.002") oversize
010 mm (00047)
020 mm (0.008")

CYLINDER HEAD
Height, measured from cylinder head contact surface to
face undor bolt heads

Distance from upper surface of cylindor head to upper end
of overflow pipe (pipe located under thermostat)

CRANKSHAFT

Crankshaft ond float

Big-ond bearings, radial clearance
Main bearings, radial clearance

MAIN BEARINGS

Main bearing journals
Diamater, standard
undersize 0.010"

87.0 mm (3.4257)

0.038-0.089 mm
(0.0015-0.0035")

B18B B 18D

095-050 mm (0010-0020°)
0020"
00i0° 005"

2
1.9 mm (0078
0.054-0.081 mm (0.0021-0.0032")

1
474 mm (0.187=3/16")
0.044-0.072 mm (0.0017-0.0028")

Close running fit
Push fi

22,00 mm (0.8667)
22.05 mm (0.868")
2210 mm (0870
22.20 mm (0.874")

3 mm (3.465")
e 1)

86.2 mm (3394")
(types 2 and 3)

35 mm (1.38")

0.017-0.108 mm (0.0007-0.0047")
0.039-0.081 mm (0.0015-0.0032")
0.096-0.077 mm
(0.0010-0.0030")

63.441-63.451 mm (24977 2.1982")
63.187—63.200 mm (2.4877-2.4882")
60.933-60.946 mm (2A777-24782")
62.679—62.692 mm (24677-2.4682")
62.425-62.438 mm (2.4577-2.4582")
62.171-62.184 mm (24477

2.4482")



Width on erankshatt for flanga baaring shell

Standard
Oversize 1 (undorsize shell 0.010°)
0020")

3 . 0030%)

44 " . 0.0407)

5 0050°)

MAIN BEARING SHELLS
Thicknoss, standard

undersize 0.010°
0.020"
0,020
0040
0.050"

BIG-END BEARINGS
Big-end bearing journals

Journal width
Diameter, standard
undersize 0.010°

Big-end bearing shells
Thickness, standard
undersize 0.010" .......
o020"
00307 ..
004"
0.050"

CONNECTING RODS
End floal on crankshall
Length, centre—cantro

Maximum permissible difference in weight betwoen con-

nacting rods in the same engine .

FLYWHEEL
Pormigsible axial throw, max.
Ring gear (chamher facing forwards)

B8R B 18D

38.830-38.970 mm (1532715342}
39.031-38.072 mm (15367 15363")
39.133-39.173 mm (1.5407—15422")
39.035-38.075 mim (15447 16463)
39.336-39.376 mm (1.5487—15502")
39.438-39.478 mm (15527 15543")

1.979-1.985 i 1.985-1.991 mm
(0.0779-0.0781") (00791 0.0784")
2.106-2.112 min 118 mm
(0.0829-0.0831") (0.083170 0834°)
22332239 mm 22

(0 087900881
2:350~2.966 mm
(0.0929-0.0931)
2407-2.493 mm
{0.0579-0.0981) (0.0981-0.0984 )
2614-2.620 mm 2.620-2626
(0102901031 (01031-0.1034%)

31.950-32.060 min (1.2679-1.2618")
54.089-54.102 mm (2.1295-2.1300°)
53.885-63.848 mm (2.1195-2.1200")
5358153594 mm (2.1095-2.100°)
50.027-53.40 mm (2.0995-2.1000")
53,073-53.086 mm (2.0895—2,0900")
52019-52.092 mim (20795-2.0600")

18331841 mm (00722-00725")
1.960-1.968 mm (0.0772-0.0775")
20872095 mm (0.0822-0,0835" )
2214-2.222 mm (0.0872-0.0875")
23412349 mm (0.0922-0,09%5")
2468-2476 mm (0.0972-00975")

0.15-0.35 mm (0.006-0.014")
146£0.1 mm (5.710:0004")

69 (021 0z)
0.05 mm/150 mm diam.
(0.002/6" diam.)

142 loeth
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B10B B 18D
FLYWHEEL HOUSING
Permissible axial throw, max. 0,05 mm/100 mm diam,
Max. radhial thraw for rear guide (0.00274" diam.)

0.15 mm (O

CAMSHAFT
Markad Type 1 " A

Type 2 and 3 . c B
Numbar of bearings a
Front beating journal, diseten 46,976 47.000 mm (1.8194—1.8504")
Contra boaring journal, diameter 42.975-43.000 mm (1.6919—16928")
Rear bearing journal, diameter " 36.975-37.000 mm (1.4557—1.4567)
Radial cloaranco 0.020-0.075 mm (0.0008—0.0030")
End floal 0030 0050 mm (0.0008-0.002¢

Valve cloarance opening angle for check of camshaft set-
ling (cold engine)
1

Typa 116 mm (0045°) 1.1 o (0.043°)
0" (TDC) 10° ater 1.D.C
Typos 2 and 3 146 mm (0.057") 1,16 mm (0045")
0 aoe)
CAMSHAFT BEARINGS
Frant bearing, diamotor 4700047080 mm (1.85121.8524)
Centre bearing, diameter 43.025-42.050 mm (16939 1.6019°)
Rear bearing, diameter . .. 37.020-57.045 mm (1.4575-1.4585")
TIMING GEARS
Crankshaft gear, number of teeth 21
Camshaft goar. (fibro), numbar of tasth
Toath flank clearance - : 0.04-0.08 mm (00016 0.0032)
End float, camshalt 0.02-0.08 mm (0.0008-0.0028")
VALVES
Inlet
Dise diametor ey 40 mm (158°)
Stem diameter 6858700 mm (03419 03125")
Valve seat angle . . 45
Cylinder head seat angle . s
Seat width in cylindor hoad 14 mm (0.055)
Exhaust
Disc diametar 35 mm (1:38°)
Stem diameter 8.615-8.660 mn (0.3403-0.3409")
Valve seat angle M5
Cylinder hoad seat angle 5
Seal width i cylinder head 1.4 mm (0.05°)
Valve clearances
Llearance, warm engine and cold angine, inlet
Types 1,2 and 8 : . 050-055 mm 0.40-0.45 mm
©020-0022") ©016-0018")
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B188B B 18D
Clearance, warm and cold engine, exhaust:
Types 1,2 and 3 0.50-0.55 mm 040045 mm
(0.000-0.020) (0.016-0.018")
VALVE GUIDES
63 mm (2.48")
\nncv dmmr{r 8.725-8.740 mm (0.3435-03441")
Helght above upper surface of head - 21 mm (0.837)
Clearance, valvo stem guide, inlot valves ... 0,025-0.055 mm (0.0010-0.0022")
exhaust valves 00650005 mm (00026-0.0037")
VALVE SPRINGS
Early production

Length, unloaded, approx. ... .. I 16 mm (177")
loaded with 25512 kg (664 "2 1b) " 39 mm (1.54)

5 aa+35kg (|05-am 305 mm (1.20°)
Late production ... e i

Length, unloaded, approx. ... s 16 mm (1.81)

fosdod with 29523 ky (@645 b) 40 mm (1.57°)

" 825443 kg (18229 alb) .......... 30 mm (1.18")

LUBRICATING SYSTEM

Ol capacity, including ol filter 475 litres (660 Imp. pints —
7.91 US pints)
Ol capacity, excluding ol filter 498 ltres (572 Imp. pints —

6.80 US pints)
Ol pressure at 2000 cpm. (with warm engine and new oil

filter) .. . R E s 35-0.0 ka/onr’ (50-85 Ib./suin)
Lubricant Engine oil "For Service MS”
viscosity, oll seasans . ; Multigrade oil SAE 10W-30')
or
viscosity, above +30° C (87° F) SAE3D
betwan —10°C (14° F) and +30°C
[CA ; SAE 20/20W
below —10°G (14°F) SAE 10w

Lubricating oil filter
Type TR Full-flow
Make N Wix or Mann

Lubricating oil pump

Oil pump, type . Gear pump
Gl pump, numbar of testh on each gear 0
ond float . Pes—— 0.02-0.10 mm (0.0008-0.0040")
radial clearance 0.08-0.14 mm (0.0032-0.0065")
tooth flank clearance A 0.15-0.3 rmim (0.0060-0.0140")

Relief valve spring (in oil pump)
Length, unloaded, early prod. approx. 31 mm (1.92")
late prod, R approx. 325 mm (1.28")

1/ 1f difficulty can be expacted when starting from cold (bolow —
a multigrade oil of SAE 5W—20 type can be used.

L 47 F)



Ioaded with 4002 kg (93 o)
95203 kg (2147 1)

BO+0E kg (18215 b)

FUEL SYSTEM

Fuel pump
Fuel pump, type |. Diaphragm pump .
Fuel pump, type I1. Diaphragm pump.
Fuel pump, type Il. Diaphragm pump

Fual prassure, measured at same height as pump

Carburettors

Type -
Make and designation
Number of carbureliors
Size (air intake)

Metering needle

B18B B18D

275 mm (1.08°)
225 mm (0.88)
225 mm (088

AC-UG
Pierburg APG

min. 011 kgfem® (1.5 lb/sqin)
max, 0.25 kgfem* (35 Ib.fsq.in)

Horizontal
SU-HS 6

2
445 mm (13/47)

Type of engine

Type of filtar

Papar Sound absorbing
BIBA type 1 hrd
type 2 zH |
fype 3 KD KE
type 41 DX
BABD type 1 | KA or XH KB
typo 2 ZH KE
type 3 z™ KG
) Exhaust emission contral
Idiing speed ... 600800 r.p.m, 500-700 r.p.m.
Iding speed exhaust emission control 800 rp.m.
Oil for damping cylinders . Hydraulic oil ATF, type A
IGNITION SYSTEM
Valtage s v
Order of fiing 1-3-4-2
e 1 Types 2 and 3

et reguiatar on B 18D dissannected) |

Ignition timing setting, B 188 100 octane ROT, at 1500

rpm.
Ionition timing satting for Axhaist emission eontrol

R
Sparking plug gap

Tightening torque

2-6

22-20° before 1.D.C. 17-19° before

To.C
17-19° before T.D.C,
Bosch W 200 T35 Bosch W 175 T1

0.7-08 mm
(0.020-0.032")

as m 38-45kgm
25.3-289 bt 275325 bt



Distributor

Make .. 7
Contact breaker cap
Prossure ...
Dwell angle
Direction of rotation

COOLING SYSTEM

Type .. -
Radialor cap opans at
Capacity

Fan belt designation

Tension: Tha pulley shauld siart slinping whan fhe force
applied is ¢

Anti-freeze
Al year round 50 % Volvo genuine
water Replace avery other year.

anti-freeze fluid, 50 %

Thermostat

Type — TR S

Marking ..

Starts to openat b s
Fully open at

WEAR TOLERANCES
Cylinders

To be re-bored when wear reaches (if engine shows ab-
normal oil consumption) ... R

Crankshaft

Max. permissible out-of-round on main bearing journals
Max. permissible out-of-round on big-end bo:rmg journals
Max. crankshaft end float 5 o i e

Valves
Max. permissible clearance between valve stams and valve
guides

M, pomissible wear, valvestams

Camshaft
Maximum out-of-round (with new bearings) ..., .
Maximum wear, bearings R

Timing gears
Maximum backiash

B1EE

B 18D

Bosch
0.4-05 mm (0.016-0.020")
04-06 kg (0.8-13 Ib,)
623

Anti-clockwise

Pressurized
0.93-030 kgfem? (34 b fsqin)
Approx. 85 litres (2 Imp. galls =

2174 US galls.)

HC 38X35”

80-11 kg (17.6-243 b))
at a lever of

150 mm )

Fulton Sylphon 1-1700.D 3
170

76 78° C (167-172° F)
89°C (192° F)
0.25 mm (0.010°)

0.05 mm (0.0020")
0.07 mm (0.0030")
0.15 mm (0.0060")

0.15 mm (0.0060°)
002 mm (0.0008")

0.07 mm (0.0030")
0.20 mm (0.008")

012 mm (0.0050°)



P

TIGHTENING TORQUES

Cylinder head

Main bearings

Big-end b\,amlq) . i i

Flywhee!
Jparkmu plugs, WIS 1L

W 200 T35 .
Camshaft nut

Crankshaft pulley bolt .
Dynamo bolt (3/8"—16)

Nut for oil coolar

Nipple for oil cooler and oil filter

Sump bolts S—
2400 2401 2402
Fig. 1. Tools for carburettors
SVO 2400 Reamer for bush seat SVO 2402 Drift for fitting bush
SVO 2401 Ruamer for bush SVO 2603 Frame

2-8



GROUP 20
GENERAL
DESCRIPTION

Thia scrvice manual, which concerns the B188
and B 18D engines, is intended as a supploment
to the sorvico manual for the B18 engine and
therefore deals only with those components which
aro charactoristic for the B18 B and B 18D unils,
Other instructions which are common for all the
onginos in the B 18 sories aro, subsoquontly, in-
cluded in the service manual for the B 18 A engine,
Howaver, the spcifications at tho Boginning of
this manual are complete.

The B18B and B18D engines are both fitted
with twin horizontal carburetors.

1. Water outlet pipe

3

tion (8188 carly
d

nt air cloaner
Ol flling cup
Front carburatior
Rubber hose for
erankeasn ventiation
(©188)
Roar air cloanar
Rear carburotor
Engine number
Ol dipstick
Rucker am casing
Distributor
13. Clamping scrow
14, Retainer
15 O trap for cran
casa vntilation
8)

18, Timing gear casing
18, Water pump
™. Fan

Fig. 2.

Sinco the B 18 B ongino has a higher comprossion
ratio and a camshaft with different timing, it has
a higher output and alco a higher rated spood.
Engine output is shown in the specifications.

On the B 188 engines, both the main and big-end
bearings consist of steel shells lined with indium-
plated lead-bronze bearing metal. On the B 18D
angine, the bearing metal in the main bearing
shells consists of Babbit's metal. For other de-
tailedt information, see the spacifications at the
beginning of this manual.

The engine viewed from the left



0
e

Fig. 3. The engine viewed from the right
(Oil cooler only on B 18 B early prod)

1. Shield piato
2. Roar air cloaner
3. Rear carburottor
4. Rubber hose for

crankease ventilation
68)

5. Front air cleaner
6 Front carburattor
7. Rubber hose for

crankeaso ventilation

8. Oil filing cap
9. Cxhavst manifold
10, Waler outlel pipe
11. Water pipe from

17 Ignition timing mark
13 Belt tensioner
14, Oil cooler (B 188

carly prod)

d
15, Take-off for oil

temperature gauge.

16. Ol filter
17. Draining cack
18 Hosa for oil

prossuro gauge

Fig. 4. Output and torque curves for B 10
RM = r

B 18D



GROUP 22

LUBRICATING SYSTEM

DESCRIPTION
OIL COOLER (B18B early prod.)

The early prod. B 1818 engine is fitted with an oi
cooler.

The oil cooler (Fig. ) is fitted between the oil
filier and the cylinder block and cansists of an
inner section for the oil which is surrounded by
a cooling jacket, The engine coolant is led through
the cooling jacket. On its way to the oil filter, the
oil passes through the cooler and some of the
heat in the il is conducted away by the coofant.

The coolant cannot pass tho shortest way from
tha.inlet (1) o the outlet (8), but is foreed to cir-
culate round the cooler through the channels
formed by the baffles (). The ol is forced between
tho pairs of discs In tum due to the transverse
baffles (4) on the discs and then finally passes
out o the oil filter.

Fig. 6. Oil cooler (818 early prod)

Coolant inlet
Housing
Disco
Transverse baffles

Baf
Cooling outlet
Draln cock for
coolant

Nut
Oil filter
Nipple

1 5. Lubricating system
1. Oil pump 4. Ol ooler (B 188
2. Sump iy prod,)

3 Nozzle 5. Oil filter




REPAIR INSTRUGTIONS

REPLACING THE OIL COOLER
(B18B)
Drain off the engine coolant,

Disconnect the coolant connections on the oil
cooler. Ramave the ol filter

Unsorew tho nut (2, Fig. 7) on the nipple for
tite il cooler, and pull off he cooler.

Fit the oil cooler in the reverse order. The
O-ring against the cylinder black should be
replaced if necessary, in which case it should
be inserted into the groove on the oil cooler
bofore re-fitting. Coat the groove with a thin
layer of adhesive which Is resistant to il up
fo temparatures of 140°C (280° F), for ex-
ample, Plioband 20, With the nut tightoned to
a torqua of 1 kgm (7 Iit), check that the
cooler s in good contact with the cylinder
black all round. Tha nut is finally fightenied to
a torque of 3-35 kgm (23-25 Ib.ft).

Fil the oil filler and connect the coolant pipes,

Fill up with coolant and, if necessary, also
engine oil

tart the engine and check for leakage.

8. 1f the nipplo (3) has been replaced, the new
one should be tightened o a forque of 45-55
kgm (33-40 th.it)

5. Oil fior



GROUP 23

FUEL SYSTEM
DESCRIPTION

CARBURETTORS

The twin SL-HS6 carburetiors are of the hori-
2ontal type. Movement of the accelerator pudal is
transmitted to the throttle flap by means of tho
shaft botwoen the carburettors which is flexibly

mountad in the throttle flan spindla levers. When
starting from cold, the fuel/air mixture is enriched
by lowering the jets. This also operates the fast
idling device. The various functions are described
under the following headings.

Rubbor hose for
crankease ventilation
(@188)

Intermediate piece
for crankease
ventilatin

Clamping screw for
choke control

Front carburstor
Front ait cloaner
Idlo adjusting scrow

Lever

Carburettor assembly (oarly prod)

8,

1

Fuel hose 10, Lever
Link 19, Stop

Rear carburottor 20. Locking screw

Rear sir cloaner 21, Rubber hose for
\dl ljisting seran crankease ventilation
Clamping serew for (e {65y

choke control 22. Choke control
Roturn spring 2. Lover on inter.
Control shaft mediary shaft

Laver on inter- 24, Fuel hose

modiary shaft 25 Choke control
Locking serow 2. Return spring



Fig. 3. Carburettor viewed from left

Suction chamber 5. Ventilation ol 1. Ventilation holes
Serow for damping 6. Fuol lina 2 Attachment for choke
piston 7, Lovor i
Lifting pin 8. Throttle fla
Floatchamber cover 9. Connecting flange & Lever
4. 1diing sorew
5. Scraw for fast idling
6. Lever
2. Link for jot
8. Locknut
o Jat

Adjusting nut
11, Spring

12. Fuel fine

18. Floatchambor

Float
The floatchamber is boltad anto the carburettor
Fig. 1. Float mechanism housing
1 o helbryi B gl The valve (4, Fig, 11) which is vpened and closed

srotective washer Float
hamber cover 7. Floatchamber
0. Tusl line
9. Union iose (8) rom tha lowor part of the fiatchamber.

by tha float, is fitted in the covor. The fuel is
Laken to the lower end of U jet through a flexible




Fig. 12, Starting from cold

2. Return spring
3 Lever

Starting from cold

When the engine is startad fram cold, the fuel/
air mixture can be enrichod by foworing the jets,
sae Fig 12, which is done through a linkage
systom fiom the choke contral on the instrument
panel. Since the metering needle is tapered, the
crosa-sectional arca for the fuel flow increasee
when tha jot is lowered

When the choks control is pulled ait, tha outar
end of the lever (3) is pressed downwards and in-
Huencos fho jot so that this 1s also pressed down
In addition, the fast idling screw is influcnced by
the cam on the lover (3, Fig. 15) and the fhrotte
flap opens slightly,

Fig. 13. Carburettor function, normal running

Blue — Atmosphoric Red = Fuel
prossuro. Light red — Fuol/air
Yellow = Vacuum mixture

1. Spring [

2. Suction chambor  10. Adjusting nut
3. Damper piston 11. Locking spring
4 Al valve 12, Lock nut

5. Throttle flap 19, Jet sleeve

6 Ghannel 14, Washer

7 Housing 15, Bridge

8. Matering needle 16 Channel

Running

The flow of air passing through the carburettors
when lhe engine s running increases in speed
whan it passes through the constriction, known
hete as U bidae. (15, Fig. 13). Fuel is added to
the flow of air through the jet which opens out
al the bridge.

The vertical position of the air valve is detarmined
by the difference between the vacuum in the
carburettor and atmospheric pressure, since. the
top of the valve has accoss to the space betwaen
the throttle flap and bridge, whereas the under-
side of the valvo is influenced by atmosphoric

2-15



1. Idie adjusting screw 2. Lever for retum spring

prossure. When engine loading increases, e
degree of vacuum also increases, so that the
valve and tapered fuel needie rise and permil an

increased amount of fuelfair mixture to How into
the cylindors

The supply of fuel and air is thus dependent on
the dogroc of vacuum in the carburctior venturi,
nd 50 the carburettors work in accardance with
a continuously variable principle,

I order to prevent excessively rapid movements
of the air valve, there is a dampor piston (3)
which runs in an cil-filled cylinder

Idiing
When the angine s idiing, only a small amo:nt of
fuel/air mixture passes through the carburettors.
e throtta flap 1 held slightly open by the (dling
screw (1, Fig. 14). Idiing adjustment on sach car-
birettor is done independently. The shaft bitwoen

2 16

16, Carburcttor, fast idling

4. Fast idle sorew

b Lever for throttle
flap spindic

1. Link
2 Lover
4 Raturn spring

the carburstiors, soe Fig. 8, is not permanently
fixed 1 the throttle flap spindles but is flexibly
mounted in the onda of the lovers.

The fueljair mixturo is adjusted with tho adjusting
nuts (10, Fig. 19) on the jets and the adjustment
carried out at idling speed is sufficiant {0 cover
e entive spoed runge.

Fast
Whon the choks control is pulled out, the throttle
flap is also influenced. One end of ihe lever

(2, Fig. 15) s in the form of a cam which prosses
on the fast idle sorew (4) whereby the Ghroliie flap
s opencd

This means that the engine runs at a fastar idling
speed during the time the choke control is pulled
ant



Fig. 16, Exhaust

A low ongine loading (prehoating)
B = high engine loading (direct induction)

I Exhaust manifold
2. induetion manifold
3 Secondary throttle

EXHAUST EMISSION CONTROL

Soma of the & 188 anginas in use aro fitted with
an exhaust emission control system,

This system results in a mare complate combus-
tion with lower tracos of carbon-monoxide. and
hydrocarbons in the exhaust gases. This is achiev-
ed by means of a modified induction system which
permils a more exact and leaner fual/air mixiure
Fig. 16 shows tho principle of thia system as
applied Lo the B 188 engine

The induction manifld houses fwo secondary
theottles (3, Fig. 16). During nomal driving con-
ditions (using low output) the throtties (3) are
slosed (lefi-hand section of Fig. 16) su lhal the
uelsair mixture from the carburetiors s lod to

teal proheating chamber (6) where tho mix-
ure is heated by the surrounding sxhaust gases
and is complotely vaporiced.

When igher output is used which requires an in-
ereasod opening at the primary throttlo (4), the
secondary (hrotlles (3) are also opened and the
fuel/air mixture passes from the carburotiors di
rectly into the cylinders without passing the pre-
heating chamber

4 Primary theottia
5 Carburstior
8. Prohoating chambor

The engine is, in othor words, provided with a
dual induction system, one for low-output use
and one for high-output use.

In city driving, which normally only sequircs low
Gutput, an improved fuel acanomy s alsa achiov.
ed. The transition from the low output to the high
outpit system takes place automatically since the
primary and secondary throtlles (3) are connected
by means of a simple cam system which restits in
tho sccondary thrattle commencing to open at a
point when the primary throftle is approximatoly
2/3rds opan (Fig. 39). The primary throttle is fitted
with a spring-loaded valve which comes into func-
tion during ongine braking and provides additional
air o ensure complete combustian

o simplify centering of the jet it has baen made
longer 5o thal in ils upper position (screwed up
fully) it reaches above the bridge i the carbu-
rottor. The needle ias beon allered and a stecl
washer has boen placed between the nut and the
et guide.

The distributor has been replaced by a distributor
with a difforent rating characteristic.
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Fig. 17 Rir cloanar

AIR CLEANERS
The

of & sheet-metal casing with an element mado of

 cleaners, one on each carburettor, consist

i passes through the slamant. The air c

require no servieing and may not be o
should be repiacen change units after a

with

cortain mileage,
On righthand driva cars, the air cloaners are

fitied wilh replaceably paper inserts
AIR CLEANER WITH PREHEATING
UNIT

Late prod. B 188 engines are fitted with an oir
cleaner with a preheating unit, (Fig. 18) where the
induction alr, during starting and running with o
cold engine, are drawn in through a hot-spot duct
(14), which takes heat from the exhaat pipe. When
ihe angine warms up, a flap in the flap housing (11)
is influenced by a thermostat and the air is then
drawn in directly through the air Intake (12). In
this mannor the tomporature of the induction air is
kept at a constant level,

Fig. 18, Air cloanar with preheating unit

1. Lower section

2. Up tion 9. Hose

3. Clips 10. Hose clip

4. Gasket 1. Flap housing

5. Washer 12, Air intake

6. Scrow 18, Hose

7. Spring washer 4. Prenoating plate



REPAIR INSTRUCTIONS

CARBURETTORS

Fach fime the car is greased, the oil level in the
carburettor damping cylinders should be checked.
If required, top up with ATF o, typa A (not multi-
grade oil). See Fig. 19.

Da not top up with too much ail, only the centre
spindlo should b fillod, not the arca above this

Removing the carburettors

Both live carburetiors must be removed al ihe

same time trom the intake manifold since the

intermediate shafl is mounted o the levers on Lhe

thrattle fiap spindles.

1. Remove the air cleaners, fuel pipes, vacuum
finse and cantrols for the carburettors

Unscrow all nuts which hold the carburottors
to the intake manifold,

3 Pull off both carburettors at the same time
from the intake manifold. Cover the induction
ports with masking tape.

Dismantling the carburettors
1. Remove the damper piston and suction cham-

ber complete with valve.

2. Unscrew the floatchamber cover and lift it up.
Then remove the floatchamber

) iy .
Fig. 18. Checking the oil fevel
I Nut 2 Suction chamber

3. Remove the screws which hold the levers for
the choke and fast idiing control, pull them
off and remove the jol
Remove the adjusting nut and lock nut as well
at the jet sleeve, see Fig. 26.

4. Wash all parls in white spirit and blow them
dry with comprassad air.
The air cleaners must not be washed since
they have paper elements.

Re-bushing of carburettor

If the thrattle spindio fits laosely in tho housing

e housing should by re-bushed as folluws

1. Loosen the screws and remove the fhrottle
flap. Remove the throttie spindle.

2. Place fixture 2603 in a vice and clamp the car-
burettor in the fixture with hooks as shown in
Fig. 20. For work on SU carburettors, use ihe
larger stud on the fixture, Ensure that the hole
in the stud alians with the throttle spindie hole.

3 Ream tho hole for the thrattle spindle in the
housing with reamer SVO 2400, Fig. 20. Do not
pull the reamar backwarls out of the hole, but
instead loosen the support and push the rea-
mar through the hola in the hottom plate in the
same direction as reaming was caried out.
If reaming Is carriad out in an upright drilling
machino, then the lowest spoed muat be used
and the reaming tool must be fastencd in the

Fig. 20. Reaming the bush seat
A=SVO 2800
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chuck with great care so that it doos not
throw. 1f the reamer daes throw, the hole will
be too large, the bush will loosen and the
housing will then have 1 be scrapped.
NOTE!
During re-bushing of the carburetior housing for
U carburetlors, it may happen that the roamer
seizas in the housing, This is probably the result
of a piece of the old bushing having loosened
from the housing and fastened t
Should this be the case, withdraw the reamer,
remove the old bushing and then continue ream-
ing.

the raamer

4. After reaming has been carrled out, tum the
fixture stud through 90° so that it forms a stop
inside the carburetior housing for the bush
which can then bo driven into' position with
drift SVO 2402, Fig. 21

5. Tum the fixture stud a further 90° and ream
the newly filled bush with reamer SVO 2401,
Fig. 22.

6. Refit the throttle flap and a now throttle
spindle. Twist or rivat the throttle flap scrows.

7. Roplace tho carrisr yoka as shown in Fig. 24
(throttle fully closed, idling screw screwed out).
Ensurc that 2 clearance of 15 mm (0.057) is
obtained between the carrier yoke and the
throttlo housing, Drill with the carrier in posi-

tion as shown in Fig. 23 and using a 30 mm

(0.1°) dril, the hole for the locking pin is
drilled through the throtile spindle, (the hole
must be drilled at right angles to the carbu-
etlor length axis when the throtile is closed)

Remove all drillings, fit the carrier yoke and
locking pin.

8. Fit th float housing

Checking and assembling the
carburettors

Before assembling, chuck (hat all parts are un-
damaged. The fit of the air valve in the chamber
s of a particularly close lolerance and its cha-
racter must not be altered by filing or scraping
Minor unevenness can be removed by careful
polishing with fino emery cloth

1. Fit the metering needle as shown in Fig. 24.
Only the tapered part of the needle should
project autside the piston

Fig. 22. Reaming of bush
A

e

Fig. 23. Carrier yoke position



2. Fil the spring, washer and piston in the suc-
tion chambor and bolt this to the carburcttor
housing.
it the jet sleeve and luck nul, see Fig. 2.
Fush in the jet and contro it, sea "Cantering
the jet".

Fit the spring for the adjuster nut and jot
sne Fig. 28

Check and attach tha float valva (see Fig. 97)
Fit the float and cover. Fit the floatchamber and
connect the fuel line to the jot.

Fit of air valve

The fit can be checked by plugging the air holes
in the valve with, for example, small corks, placing
them in the suction chamber and holding the
parts upside down. The damper piston should be
fitted but ot filled with oil. The air valve spring
ahould not be fitted. The valve should normally

sink to tho hottom from the position shown in
Fig. 26, within 57 seconds.

Replacing the float valve
Remove the floatchamber cover and turn it

upside down.

2. Remove the pin for the floal lever. Remove
the fioat.

Screw out the valve and fit 2 new valve. Re-
place the float,

Check that the cover gasket is in good con-
dition and then fit and tighten the cover.

o

Fig. 24, Attachment of metering needle
A= Fixing level

Fig. 25. Levers and springs

Attachment for choke 5.
control outer casing
2. Throttle flap spindlc
Retur spring
4. Rotur spring

6
7
e
.

Lever for fast idling,
ete.

Lover for lowering jet
Bolt for floatchamber
Link for lowering jet

Fuel line

Fig. 26 Fit of air valve

1. Motering nocdlc 3
2. Rubber or cork pluga 4.

Air valve

Suction chamber
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Checking the float level

This type of carburettor is relatively insensitive
to variations in the float level. As a guide value
or the corract level, the position of the flnat can
be checked in accordance with the measurements
shown in Fig. 7.

Centering the jet

Placo the carburattor with the flange with four
holes downwards. Screw up the jet adjuster nut
50 that upper end of the jet reaches up above the
bridge. Loosen the lock nut (4, Fig. 28) and press
the air valvo against the bridge and also move it
back and forth a couple of limes. Tighten the lock
nut carefully and check the centering by lfting the
valve 56 mm (1/4") from the bridge and then
release it. The valve should thon, quito audibly,
hit the bridge (jet).

Fitting the carburettors

Remova the masking 1ape. from tho induction
ports. Fit new gaskets.
Fit the intermadiate shaft in position betwoon
the carburellors, see Fig, 30. Make sure that
the protective plate is in good condition and
tha the sealing surfaces are clean
Fit both the carburottors, with intermediate
shaft, at the same time. Tighten the. nuts and
connect up the controls and lines,

Carry out necessary carburottor sefting ad
justments see "Carburettor settings after fit-
ting”.

Carburettor settings after fitting
(synchronizing)

In ordor to onable the carburettor settings to be
caried out corractly, the following points must be
firet chocked and adjusted if necessary:

Valve cloarance, sparking plugs, comprossion
dwell angle of contact breakers, ignition timing.
If these adjustments aro carriod out carefuly
subsequent re-adjustment is very seldom neces-
sary

At certain intorvals, for example, when replacing

the air cleaners, i wover, advisable to re-

move and clean the vacuum chamber and piston
thoroughly.

The floatchambers should alao bo cleaned at the
same time. This can easily be done after tha float.
chamber covers have been removed
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BASIC ADJUSTMENT (O-SETTING) OF

CARBURETTORS

The basic adjustment should alwaya be tho start

ing point for synchranization.

1. Place a 05 mm feeler gauge at "A" Fig. 30
between lh lever and ils abulient, Sciew oul
the fast idiing and idiing screws (2, Fig. 31)
5o thal the throttle flap is fully closed

T—
\

¥,

Early production
Fig. 27, Chogking the flaat level

b

Late production

26, A dismantled jot
1. Jot with fuel lino, 4. Lock nut
complote 5. Spring
2. Jot sleove 6. Adjusting nut
3. Washer



Fig. 20. Centering the jet
Lower part of air valve
Lock nut

Jet slevve

Jet

2. Loosen the lock nuts (3 and 9, Fig. 30) and
press the outer end af the levers (2, 8) on the

Fig. 30. Intermediate shaft and levers
A — cloarance betweer abutmont and lever

Lever on throttle flap 6. Bracket
i 2

spindle Intermediary shaft

2 Lever on inler 0. Lever on inter-
mediary shaft mediary shaft

3 Lock nut 9. Lock nul

4. Control shat 10, Lever on throttle

5. Link flap spindle

P

intermediate shaft carefully downwards 5o that
the pins just touch the lowsr tooth on the
throttle flap spindle levers (1, 10
N.B. Do not press so hard that the throttle
flap s influenced. Tighton tho nuts (3, 9) in
this position. When tightening, noto that the
ond float of the shaft should be oqually distri-
buted in both directions and that there is «
small axial clearance botweon e levers on
the intermediate shaft and the throtile flap
spindle levers. The intermediato shaft must
not be held, for instance, as a result of the
levers (2, 8 being fitted too close to the
carburottors.

3. Remove the fecler gauge. Then check by litting
the lever at "A" that both throtlle flavs are
actuatod simultancously.

4. Scrow in the idling screws (2, Fig. 31) so that
they just touch tho throttle levars when the
throttles are closed.

Then screw the idling screws in @ further 1/2

tum,

5. Roughly adjust the et height position by first
scrowing up the adjuster nul to the upper stop.
position and then scraw it down again 11/2
turns. Adjust both carburettors in the same

Fig. 31, Controls

1. Attachment for choke 5. Locking screw for
contral auter easing choke control

2. Idie adjusting serew 6 Lock nut

3. Fast idle adjusting 7. Adjusting nut
serow £

4 Lever
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6. Fill the carburcttor damping cylinders with oil
Use hydraulic ol ATF, type A. Fill only the
Gentro spindle of the air valvo, not the part
above it

SYNCHRONIZING
Connel & revolulion counter. Start and run the
angino warm,

Adjust idling speed on B18B to betwean
00-000 rp.m. and for 818D 500700 rpm.
with both idling screws. Cheek with a synchro
test that the stroam of induction air L bolh
carburetiors is the same. Make suro:that the
synchro tost is fitted 5o thal its opening corres-
ponds with the throats of the carburottors,
Turn the synchro test throttling washer until a
suitable. register for its piston is achieved

Adjust the idling screws until the synchro fest
shows the same register for both carburetlors
(adjust both screws so that the idling speed is
withheld).

Serow the adjuster nut for the fuol jet slowly
downwards uniil the highest r.o.m. Is reached
as per the revolution counter. Then screw the
il a furlher hex flat downwards.

Repeat the procedure wilh the other carbu-
rettor,

Lift the air valve for the other carburettor with
the pin and chack the fall off in engino spacd.
Repeat the procedure with the olher carbu-
reftor.

If adjustment is correct, the fall off in speed
should he approximately 100150 r.p.m. in both
cases.

If the speed falls off too much when ifting, for
oxample, the rear carburettor valve, adiust the
front carburettor fa a somewhat richer mixture,
which is achieved by scrowing the adjusting
nut downwards

Check and adjust if necessary the idling speed
with tha aid of fae synchro fest as per point 2.
Fit the air cleaners and test run the car. During
test running, carry out a new “pin test" and
any adjustment noceasary.

Adjustment of choke control and
fast idling
The fast idling adjustment described below is &
normal setting. The setting can also be varied to
suit different requirements and lempuralures. In
vary cold weather it may be advisablo fo adjust
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the fast idle screw so that it contacts the idiing
cam earlier than in the setting described below.
Adjustment must always be carried out in such a
way that both carburettors are simultanaously in-
fluenced by the control,

Pull oul the chioke conlrol on the dashboard
about 15 mm (5/8°).

Loosen the screw (5, Fig. 31) for the control
cable. Lift the lever so much that the jet just
slarts to go down.

3. Adjust the fast idle screw (3) so that it just
touches the fast idlo cam on the lover (1) when
Uhe jet slaris 1o be influenced as described in
tho provious item. Tighton the locking scrow
for the conlrol cable in this position.

Carefully adjust the other carbursttor in the
same manner.

Check by pulling out the control that bath car-
burettors aro simultancously influcnced. Thia
is most easily carried out by pulling out the
control about 20 mm (13/16”) and then carofully
watching the Jets go down.

Adjust the setting if the joto do not go down
equally.

Fig. 32. Carburetior, exhaust emission control

1. Carburett
2 Induction manifold

3. Exhaust manifold



EXHAUST EMISSION CONTROL
SYSTEM

Checking the carburettors

Check that the secondary Unollles are centered
and that they can be tumed without chafing
Chock the position of the levers "A™ in Fig, 33
When the sccondary throftie is closed, the dis-
tance upen "A" butween e lever spindle and the
inlot manifold flange should be 35 mm (0.16).
Check thal the rbber seal (8, Fig. 35) is not
damaged to ensure that its inner edge seals pro
perly against the inlet manifold, When fitting a
new seal, make sure that the seal is not damaged
by the sharp edges of the spindle and that it is
fitted so that the dimension “B” is 45-50 m

(0.18-020") (see Fig. 35).

Rough jet adjustment

Slarling wilh the lop position of the jet (as
deseribed above), screw it down so far that it just
contacts the suction chamber when this is resting
against the bridge. From this position screw the
adjuster nut down 16 hex flats,

Checking the suction chamber

valve stroke

With the carburetlor in Uhe same position as when
"centaring tho jet" as described above, move the

Fig. 32. Throttle position at low output, secandary
losed

A% = 3 mm (017)
1. Primary throttie
2 Vaia

3. Socondary thrattle

P

auction chamber piston to its upper position. It
should be possible to move the valve easily with-
out jamming. When the valva is reloased, it chould
roturn at an even speed and sirike againsl e
bridge with a clearly audible noise.

Rough setting of idling screw

Check that the end of the screw is free from
bures. Serew in the idling sorew unil it just con-
tacts the lever. Then screw it in a further 11/2
turns,

Fig. 34. Throtle fully open (high output)

N
i)

Fig. 95. Checking the seal
8" = 45-50 mm
(0.18-020")

1. Rubbor seal
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Setting the fuel/air mixture and

idling speed

Firat check tho il lovel in the damper cylinder.
This should be filled to 1/4” from the upper odgo
with ATF Type A oil. Also check to make sure
that the engine is in general correctly adjusted
(valve clearance, fiming, ofc.). The mixturo setting
must be made at room temperature (20° C: 68° F)
at approximately 1—3 minutes after the eng has
reachad its normal oporating tomperatura (by run-
ning at idling speed).

The setting should be made wilh & CO-meter
according to method "A" described bolow, but if
necassary it may aiso be made in accordance with
mothod 8" below.

A. Setting with CO-meter

1. Connect a tachometer and tha CO-matar. Run
the engine to operating temporalure ul idling
speed.

2. Set the idiing speed to 850 rp.m. so that both
carburetiors liave the same intake noise

3. From the basic setting (16 flats down on each
carburetior) adjust th fluid air mixtura on the
rear carburettor until a CO-content of 30~
35% is obtained.

4.1 necessary, adjust the idling speed to:
800 850 r.p.m. with mechanical gearbos.
700750 r.p.m. with automatic transmiasion.

Choke-fast idle adjustment

1. Adjust the choke control so that the jet of the
front carburettor bagins to drop when the dash
board control is drawn out 20 mm (3/4°) and
the rear Garburstior jet begins 1o diop when
tho control ie drawn out 30 mm (11/8”).
(For tho P 1800 15 and 20 mm resp. (5/8" and
94" resp).

2. The fast idlo spood adjusting screws are ad-
justed with the chake cantrol fully pushed in
50 that tho distance between the screw and
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the cam is 0.1~0.3 mm (0.004-0012") for the

front carburattor and for the rear carburetior

0300 (0.012-0.020")
After adjustment has been carried out, the car
should be test-driven and a further check on the
fucl/air mixture (“the pin test") be made outdoors,
This is parficularly important during wintertime
with a view to the low temperature outside, The
Wide variations in femperature (warm workshop —
minus tomporature outside) have an influence on
the fuel/air mixture.

Adjusting the accelerator pedal

The length of the long vertical thrust rod from
the control on the body is adapted so that there
is a cloarance of 1 mm (0.04") between the throttle
lever tab and the full throttle stop on the carbu-
rettors, when the accelerator pedal is fully do
pressed, At full depression of the pedal, the force
rom tho driver's fool will be absorbed by the too-
plate without unnecessary loading of the accele-
rator pedal,

AIR CLEANERS

Replacement of air cleaners
The only setvicing procedure necessary under nor-
mal conditions s to repiace both air cloanors by
new units after every 20000 km (12000 miles).
The used cleaners should be scrapped.

If the car s run on dusty roads and in the case
of areas with particularly contaminated air, the
cleaners should be replaced more often, approx-
imataly every 10000 km (6 000 milcs).

No other forms of cleaning are to be carried out.

The Gar should not be run without air cleaners

sinco the carburottors are dependent on tho ro

sistance which occurs when the air passes through

the air cloanor cartridges. A high rato of woar

occurs if the ir is nol cleaned,

1. Romovo the air cloaners by unscrewing the at-
taching screws.

2. Make sure (hat Uhe gaskels are trned the right
way and then fit tho now air cleanre. If tho
gaskets are tumed the wrong way, they block



the ventilation holes for the suction chamber
valve and the carburettors cannot function
praperly.

Replacement of air cleaner insert,
right-hand drive car

The air cleaners fitted to P 120 cars with rig|
hand drive have roplaceablo inserts. The repla-
cement intervals ara the same as thase for air
cleaners with paper inserts

Remove the wing nut, lift off th casing and fit a
new inserl, Make sure thal the contact surface

for the new insert is clean. Be careful to en-

35, Roplacing the air cloaner insert on
and sir cleanar filed with ie proheating dovice

3. Lower part

3

sure that no dirt gets into the air intake or onto
the ineide of the insort

Replacing the insert, car fitted

with preheating device

In the case of an air cleaner with a prahaating
dovice, the paper insert should be changed after
overy 40000 km (25000 milss) (more fraquently
under particularly dusty conditions)

Loosen the clip, lift off the upper part of the alr
cloanor and roplace th insort

NOTE. The rubber seal must be tumed inwards,
Replace the upper section and clip

cleaner

Fig. 37. Replocing the
(eaty produstion)
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TRACING FAULTS

[ rauur |
CAUSE | REMEDY

The engine stops or runs ery unevenly at idling speed

Faully spark plug o suppressor Check or replace he spark plug and suppressor.
Air leskage at carburetior connection “he. ¥ fightness. Replace effective washers
Idiing speed too low. Increase idling speed and check that the induction
saund is equally strang on both carburettors.
Uneven carburetior adjustment. See "Carburetlor adjustment after filting

Tho engine runs unovenly at low speod

Metering nedle and jet worn. Replace needle and jet

Uneven running with cold engine and choke being used

The carburcttors are not influenced to the same Adjust the eetting. See "
extent by the choke. control and rapid idling,"

djustmant of choke

Engine operates jerkily during acceleration

Dirty insulators on spark plugs. Clean the insulators.

Faulty spark plug. Chick spark plugs and replace il necessary.

Dirty, dafoctive or moist distributor cap. Remove and cloan or replace distributor cap.

Defective or moist cables. Check, cluan or roplace cables. See also Part 3.

Insufficient oil in carburotior damping cylinders | Add ol of the correct quality and viscosity.

or ail loo thin

Dirt in carbursttors. Remove floatchamber covers and clean float-
chambers,

Fuel/air mixture too lean.
Fuel pump defective, feeds insulficient fuel, Gheck fuel pump pressure and capacity.

Low engine output

Air cloaners blacked | Fit new air cleaners

Poor fucl/octane rating tao low. Chock fuel quality, change to correct fucl,

Faulty ignition setting. Adjust the ignition satting at rapid idling using A
stroboscope. See "lgnition setting”

Faulty and uneven carburetior sattings Chack and adjust carburetior setings. Ses "Gar-
buretlor settings after filting

Faulty valve ciearances. Check and adjust valve clearances.

Low compression on one of the cylinders. Measure the compression pressure. In case of
low values, remove cylinder haad for closer exami-

nation of engine,
Seiring pistan Remave cylinder head for investigation
Seiring wheel bearings or faultly adjusted brakes, | See Parts 5 and 7.
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Knocking from valve mechanism
Valve clearances too large
Worn or damaged pars in valve mechanism

Adjust valvo clearances

Recondilion or replace parls where roquired.

Heavy regular knocking, more obvious during loading
Worn main and big-end boaring or wom pistono. | Localiso sound by ahert cireuiing spark plugs.
and gudgean pins ane after anather.
Then disassemble to required extent for inspec-
| tion of bearings and pistans

Low oil pressure

Low pressure at idling speed. When the engine has been run hard and then boen
allowed to run at lowest ldling speed, normal
pressuro s fairly low,

Blocked ail filter tengine must run langer than | Change the oil cleaner.
usual after starting before pressure is attained).
Faulty oil pressure conlact pressure gange or | Measure pressure using control gauge.
piping Replace faully contact, pressure gauge or piping.
Faulty spring for relief valve or warn pump Remove il pump. Check spring and pump.

@ or more bearings worn. Exanine and replace bearing shells
Caonsiderable general wear Replace or recondition engine.

Heavy oil consumption

Hard dhiving, | No remedy necessary. Oil consumption can in
crease slightly in the case of vary hard driving

Leakege at joints. Tighten acrows, replace defective or poor gaskets
and washers
Do not add more o until the fovel is o
lower mark an the dipstick

Worn valve quides. Rocondition valve syslem

Replace pision rings.

to the
Worn piston rings.

Heavy fuel consumption

Hard highway driving or much driving in town No remedy necessary. Normal under such condi-
tions,

Blosked air cleancr Roplaca air cloanr

Casburetior flaoding Check carburetiors and replace floal valves i
nocessary.
Also check fuel pump pressure,

carburctlor sotling, fusl/air mixture too rich, | Adjust the setting

Defective suppressors on spark plugs, faulty con- | Replace spark plug suppressors. Adiust disti-

tact broakera butor.

Faulty dwell angle and ignition timing. Adiust dwell angle and ianition timiog.

Engine becomes abnormally warm
Insufficient coolant Add coolant.
Faulty temperature gauge. Check gauge or replace.



P

Fuel with low octanc rating (knocking) | Fill up with fuel of correct octane rating.
Faully thermostat Replace thermostat.
Faulty ignition setting Adjust ignition sotting.
 sefting (fusljair mixture fao Adjust carburatior setting
Coaling system blacked Clean cooling system
Fan belt insufficiently tensioned. Adjust tonsion.

Coolant losses

Hoss jaints leaking Cheek hoses and clips, replace if necessary
Faulty radiator cap. Replace radintor cap.
Dofective cylinder head gasket (oil in coolant) Replace eylinder head gasket

Engine speed does not go down to idling. (In case of engines with exhaust emission control)

Control system chafing, Clean and lubricate.
Leaking valva in primary flap.) Replace flap.
1) First check that lhe valve clsasances, ignition liming

and carburstior seftings are correct. If they are
fauly, this Influences the vacuum and also the func-
tion of the flap valve.
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