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Safety Precautions

Introduction

This Workshop Manual contains technical data,
descriptions and repair instructions for Volvo Penta
products or product versions contained in the con-
tents list. Ensure that the correct workshop literature
is being used.

Read the safety information and the Workshop
Manual “General Information” and “Repair Instruc-
tions” carefully before starting work.

Important

In this book and on the engine you will find the follow-
ing special warning symbols.

A WARNING! If these instructions are not followed there
is a danger of personal injury,
extensive damage to the product or serious
mechanical malfunction.

A IMPORTANT! Used to draw your attention to some-
thing that can cause damage, product malfunction or
damage to property.

NOTE! Used to draw your attention to important information
that will facilitate work or operations.

Below is a summary of the risks and safety precau-
tions you should always observe or carry out when

operating or servicing the engine.

A Immobilize the engine by turning off the power
supply to the engine at the main switch (switch-
es) and lock it (them) in the OFF position before
starting work. Set up a warning notice at the en-
gine control point or helm.

A Generally, all servicing should be carried out
with the engine switched off. Some work (carry-
ing out certain adjustments for example) re-
quires the engine to be running. Approaching a
running engine is dangerous. Loose clothing or
long hair can fasten in rotating parts and cause
serious personal injury.

If working in proximity to a running engine, care-
less movements or a dropped tool can result in
personal injury. Avoid burns. Take precautions
to avoid hot surfaces (exhausts, turbochargers,
charge air pipes and starter elements etc.) and
liquids in supply lines and hoses when the en-
gine is running or has been turned off immedi-
ately prior to starting work on it. Reinstall all
protective parts removed during service opera-
tions before starting the engine.

A Check that the warning or information decals on
the product are always clearly visible. Replace
decals that have been damaged or painted over.

A Engine with turbocharger: Never start the engine
without installing the air cleaner (ACL). The ro-
tating compressor in the Turbo can cause seri-
ous personal injury. Foreign objects entering the
intake ducts can also cause mechanical dam-
age.

A Never use start spray or similar to start the en-
gine. The starter element may cause an explo-
sion in the inlet manifold. Danger of personal in-

jury.

A Avoid opening the filler cap for engine coolant
system (freshwater cooled engines) when the
engine is still hot. Steam or hot coolant can
spray out. Open the coolant filler cap carefully
and slowly to release pressure before removing
the cap completely. Take great care if a cock,
plug or engine coolant line must be removed
from a hot engine. It is difficult to anticipate in
which direction steam or hot coolant can spray
out.

A Hot oil can cause burns. Avoid skin contact with
hot oil. Ensure that the lubrication system is not
under pressure before commencing work on it.
Never start or operate the engine with the oil fill-
er cap removed, otherwise oil could be ejected.

Stop the engine and close the sea cock before
carrying out operations on the engine cooling
system.

Only start the engine in a well-ventilated area. If
operating the engine in an enclosed space, en-
sure that exhaust gases and crankcase ventila-
tion emissions are ventilated out of the working
area.



A Always use protective goggles where there is

a danger of pieces of metal, sparks from grind-
ing, acid or other chemicals being thrown into
your eyes. Your eyes are very sensitive, injury
can lead to loss of sight!

Avoid skin contact with oil. Long-term or re-
peated contact with oil can remove the natural
oils from your skin. The result can be irritation,
dry skin, eczema and other skin problems.
Used oil is more dangerous to health than new
oil. Use protective gloves and avoid using oil-
soaked clothes and rags. Wash regularly, es-
pecially before meals. Use the correct barrier
cream to prevent dry skin and to make clean-
ing your skin easier.

Most chemicals used in products (engine and
transmission oils, glycol, petrol and diesel oil)
and workshop chemicals (solvents and paints)
are hazardous to health Read the instructions
on the product packaging carefully! Always fol-
low safety instructions (using breathing appa-
ratus, protective goggles and gloves for ex-
ample). Ensure that other personnel are not
unwittingly exposed to hazardous substances
(by breathing them in for example). Ensure
that ventilation is good. Handle used and
excess chemicals according to instructions.

Be extremely careful when tracing leaks in the
fuel system and testing fuel injection nozzles.
Use protective goggles! The jet ejected from a
fuel injection nozzle is under very high pres-
sure, it can penetrate body tissue and cause
serious injury There is a danger of blood poi-
soning.

All fuels and many chemicals are inflammable.
Ensure that a naked flame or sparks cannot ig-
nite fuel or chemicals. Combined with air in
certain ratios, petrol, some solvents and hy-
drogen from batteries are easily inflammable
and explosive. Smoking is prohibited! Ensure
that ventilation is good and that the necessary
safety precautions have been taken before
carrying out welding or grinding work. Always
have a fire extinguisher to hand in the work-
place.

A Store oil and fuel-soaked rags and fuel and oil

filters safely. In certain conditions oil-soaked
rags can spontaneously ignite. Used fuel and
oil filters are environmentally dangerous waste
and must be deposited at an approved site for
destruction together with used lubricating oil,
contaminated fuel, paint remnants, solvent, de-
greasing agents and waste from washing
parts.

Never allow a naked flame or electric sparks
near the batteries. Never smoke in proximity to
the batteries. The batteries give off hydrogen
gas during charging which when mixed with air
can form an explosive gas — oxyhydrogen.
This gas is easily ignited and highly volatile.
Incorrect connection of the battery can cause
a spark which is sufficient to cause an explo-
sion with resulting damage. Do not disturb bat-
tery connections when starting the engine
(spark risk) and do not lean over batteries.

Never mix up the positive and negative battery
terminals when installing. Incorrect installation
can result in serious damage to electrical
equipment. Refer to wiring diagrams.

Always use protective goggles when charging
and handling batteries. The battery electrolyte
contains extremely corrosive sulfuric acid. If
this comes into contact with the skin, wash im-
mediately with soap and plenty of water. If bat-
tery acid comes into contact with the eyes, im-
mediately flush with copious amounts of water
and obtain medical assistance.

Turn off the engine and turn off power at main
switch(es) before carrying out work on the
electrical system.

Clutch adjustments must be carried out with
the engine turned off.



A Use the lifting eyes mounted on the engine/re-

verse gear when lifting the drive unit.

Always check that lifting equipment is in good
condition and has sufficient load capacity to lift
the engine (engine weight including reverse
gear and any extra equipment installed).

To ensure safe handling and to avoid damaging
engine components on top of the engine, use a
lifting beam to raise the engine. All chains and

cables should run parallel to each other and as
perpendicular as possible in relation to the top

of the engine.

If extra equipment is installed on the engine al-
tering its center of gravity, a special lifting de-
vice is required to achieve the correct balance
for safe handling.

Never carry out work on an engine suspended
on a hoist.

Never remove heavy components alone, even
where secure lifting equipment such as se-
cured blocks are being used. Even where lift-
ing equipment is being used it is best to carry
out the work with two people; one to operate
the lifting equipment and the other to ensure
that components are not trapped and damaged
when being lifted.

When working on-board ensure that there is
sufficient space to remove components without
danger of injury or damage.

A Components in the electrical system, ignition

system (gasoline engines) and fuel system on
Volvo Penta products are designed and con-
structed to minimize the risk of fire and explo-
sion. The engine must not be run in areas
where there are explosive materials.

Always use fuels recommended by Volvo Pen-
ta. Refer to the Instruction Book. The use of
lower quality fuels can damage the engine. On
a diesel engine poor quality fuel can cause the
control rod to seize and the engine to overrev
with the resulting risk of damage to the engine
and personal injury. Poor fuel quality can also
lead to higher maintenance costs.

Observe the following rules when cleaning with
high-pressure water jets. Never direct the water
jet at seals, rubber hoses or electrical compo-
nents. Never use a high pressure jet when
washing the engine.



General Information

About the workshop manual

This workshop manual contains technical specifica-
tion, descriptions and instructions for the standard
versions of 500/SP, 500/DP, 501SP, 501/DP, 501/
MS4, 570/SP, 570/MS4, 571/SP, 572/SP and 572/DP.
Engines manufactured before March 27, 1989 had the
designations AQ 211, AQ 231, BB 231, AQ 271, BB
261 or AQ 311.The product designation and number
should be given in all correspondence about the
product.

This Workshop Manual has been developed primarily
for Volvo Penta service workshops and qualified
personnel. Persons using this book are assumed to
have a grounding in marine drive systems and be
able to carry out related mechanical and electrical
work.

Volvo Penta is continuously developing their prod-
ucts. We therefore reserve the right to make
changes. All the information contained in this book is
based on product data available at the time of going
to print. Any essential changes or modifications
introduced into production or updated or revised
service methods introduced after the date of publi-
cation will be provided in the form of Service Bulletins.

Replacement parts

Replacement parts for electrical and fuel systems are
subject to statutory requirements (US Coast Guard
Safety Regulations for example). Volvo Penta Genuine
parts meet these requirements. Any type of damage
which results from the use of non-original Volvo Penta
replacement parts for the product will not be covered
under any warranty provided by Volvo Penta.



Repair Instructions

The working methods described in the Service
Manual apply to work carried out in a workshop. The
engine has been removed from the boat and is
installed in an engine fixture. Unless otherwise
stated reconditioning work which can be carried out
with the engine in place follows the same working
method.

Warning symbols occurring in the Workshop Manual
(for their meaning see Safety information)

NOTE!

are not in any way comprehensive since it is imposs-
ible to predict every circumstance under which service
work or repairs may be carried out. For this reason we
can only highlight the risks that can arise when work
is carried out incorrectly in a well-equipped workshop
using working methods and tools developed by us.

All procedures for which there are Volvo Penta special
tools in this Workshop Manual are carried out using
these. Special tools are developed to rationalize
working methods and make procedures as safe as
possible. It is therefore the responsibility of any
person using tools or working methods other than the
ones recommended by us to ensure that there is no
danger of injury, damage or malfunction resulting from
these.

In some cases there may be special safety precau-
tions and instructions for the use of tools and chem-
icals contained in this Workshop Manual. These
special instructions should always be followed if
there are no separate instructions in the Workshop
Manual.

Certain elementary precautions and common sense
can prevent most risks arising. A clean workplace
and engine eliminates much of the danger of injury
and malfunction.

It is of the greatest importance that no dirt or foreign
particles get into the fuel system, lubrication sys-
tem, intake system, turbocharger, bearings and
seals when they are being worked on. The result can
be malfunction or a shorter operational life.

Our joint responsibility

Each engine consists of many connected systems
and components. If a component deviates from its
technical specification the environmental impact of an
otherwise good engine may be increased significantly.
It is therefore vital that wear tolerances are main-
tained, that systems that can be adjusted are adjusted
properly and that Volvo Penta Genuine Parts as used.
The engine Maintenance Schedule must be followed.

Some systems, such as the components in the fuel
system, require special expertise and special testing
equipment for service and maintenance. Some com-
ponents are sealed at the factory for environmental
reasons. No work should be carried out on sealed
components except by authorized personnel.

Bear in mind that most chemicals used on boats are
harmful to the environment if used incorrectly. Volvo
Penta recommends the use of biodegradable
degreasing agents for cleaning engine components,
unless otherwise stated in a workshop manual. Take
special care when working on-board, that oil and
waste is taken for destruction and is not accidentally
pumped into the environment with bilge water.

Tlghtenlng torques

Tightening torques for vital joints that must be tight-
ened with a torque wrench are listed in workshop
manual “Technical Data”: “Tightening Torques” and are
contained in work descriptions in this Manual. All
torques apply for cleaned threads, screw heads and
mating surfaces. Torques apply for lightly oiled or dry
threads. If lubricants, locking fluid or sealing com-
pound are required for a screwed joint this information
will be contained in the work description and in “Tight-
ening Torques” Where no tightening torque is stated for
a joint use the general tightening torques according to
the tables below. The tightening torques stated are a
guide and the joint does not have to be tightened using
a torque wrench.

Dimension Tightening Torques
Nm Ibf.ft

M5 6 4.4
M6 10 7.4
M8 25 18.4
M10 50 36.9
M12 80 59.0
M14 140 103.3



Tightening torques-protractor
(angle) tightening

Tightening using both a torque setting
and a protractor angle requires that
first the recommended torque is
applied using a torque wrench and
then the recommended angle is added
according to the protractor scale.
Example: a 90° protractor tightening
means that the joint is tightened a
further 1/4 turn in one operation after
the stated tightening torque has been
applied.

Locknuts

Do not re-use lock nuts that have been removed
during dismantling as they have reduced service life
when re-used — use new nuts when assembling or
reinstalling. For lock nuts with a plastic insert such
as Nylock® the tightening torque stated in the table
is reduced if the Nylock® nut has the same head
height as a standard hexagonal nut without plastic
insert. Reduce the tightening torque by 25% for bolt
size 8 mm or larger. Where Nylock® nuts are higher,
or of the same height as a standard hexagonal nut,
the tightening torques given in the table apply.

Tolerance classes

Screws and nuts are divided into different strength
classes, the class is indicated by the number on the
bolt head. A high number indicates stronger material,
for example a bolt marked 10-9 indicates a higher
tolerance than one marked 8-8. It is therefore import-
ant that bolts removed during the disassembly of a
bolted joint must be reinstalled in their original
position when assembling the joint. If a bolt must be
replaced check in the replacement parts catalogue
to make sure the correct bolt is used.

Sealants

A number of sealants and locking liquids are used on
the engines. The agents have varying properties and
are used for different types of jointing strengths,
operating temperature ranges, resistance to oil and
other chemicals and for the different materials and gap
sizes in the engines.

To ensure service work is correctly carried out it is
important that the correct sealant and locking fluid
type is used on the joint where the agents are re-
quired.

In this Volvo Penta Service Manual the user will find
that each section where these agents are applied in
production states which type was used on the engine.

During service operations use the same agent or an
alternative from a different manufacturer.

Make sure that mating surfaces are dry and free from
oil, grease, paint and anti-corrosion agent before
applying sealant or locking fluid. Always follow the
manufacturer’s instructions for use regarding; tempera-
ture range, curing time and any other instructions for the
product.

Two different basic types of agent are used on the
engine and these are:

RTV agent (Room temperature vulcanizing). Use for
gaskets, sealing gasket joints or coating gaskets. RTV
agent is clearly visible when a component has been
dismantled; old RTV must be removed before the joint
is resealed.

The following RTV agents are mentioned in the Ser-
vice Manual: Loctite® 574, Volvo Penta 840879-1,
Permatex® No. 3, Volvo Penta P/N 1161099-5,
Permatex® No. 77. Old sealant can be removed using
methylated spirits in all cases.

Anaerobic agents. These agents cure in an absence of
air. They are used when two solid parts, for example
cast components, are installed face-to-face without a
gasket. They are also commonly used to secure
plugs, threads in stud bolts, cocks, oil pressure
switches and so on. The cured material is glass-like
and it is therefore colored to make it visible. Cured
anaerobic agents are extremely resistant to solvents
and the old agent cannot be removed. When reinstall-
ing the part is carefully degreased and then new
sealant is applied.

The following anaerobic agents are mentioned in the
Service Manual: Loctite® 572 (white), Loctite® 241
(blue).

NOTE! Loctite® is the registered trademark of Loctite Corpora-
tion, Permatex® is the registered trademark of the Permatex
Corporation.
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The serial number plate is located at the rear of the engine
block on the port side (as seen from the rear). Engines man-
ufactured before March 1988 have the plate located on the
starboard side.

The engines are 8-cylinder, sea water cooled gasoline en-
gines. The thermostatically controlled cooling system is sup-
plied with sea water from a crankshaft drive impeller pump. A
separate circulation pump forces cooling water through the
engine block to maintain an even operating temperature. The
cooling water also circulates through the exhaust system to
keep it cool.

The 500 and 501 (AQ211, AQ231 and BB231) have a dis-
placement of 4.998 dm? (305 cu.in.) and the 570, 571 and
572 (AQ271, AQ311 and BB261) have a displacement of
5.735 dm? (350 cu.in.). The 500, 501B and AQ211 is
equipped with a two barrel, single-stage, down draught car-
buretor and the remaining engines have a four barrel,
two-stage, down-draught carburetors. AQ211, AQ231,
BB231 and BB261 use a conventional marinized breaker
point ignition system while the 500, 501, 570, 571 and 572
(AQ271 and AQ311) feature a breakerless electronic ignition
system.




Engine cooling system

Cooling system

Incoming sea water

Oil cooler (571/SP, AQ311)
Impeller pump

Thermostat housing
Circulation pump

Outlet

ouhwNE

Cooling channels in the thermostat housing, Cooling channels in the thermostat housing,
thermostat closed. thermostat open.

1.
2.
3.
4.
5.

Cooling water from the impeller pump
“By-pass” to the outlet chamber
Outlet to exhaust manifold

Cooling water from the engine block
Outlet to the circulation pump
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Engine lubricating system

Lubricating system, from the strainer to lubrication points

1.
2.
3.
4.
5.
6.

Oil strainer

Oil pump with relief valve
Oil filter

Hydraulic valve lifters

Oil gallery

Drive for oil pump
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Fault-tracing procedure, engine

Engine Engine Engine Engine Engine gets Cause
does not stops does not runs un- abnormally
start reach cor- evenly or hot
rect operat- vibrates
ing r/min at abnormally
full throttle,
or knocks
Main switch not switched ON, discharged
X battery, open circuit in electrical cables,
main fuse or 8A fuse in instrument panel
blown.
Empty fuel tank, closed fuel cock, clogged
X fuel filter.
X X Water or impurities in the fuel
X X X X Faulty spark plugs
X Burnt breaker points, moisture in the dis-
tributor or on the ignition cables
X X Faulty electronics unit AQ271, AQ311,
500, 501, 570, 571 and 572
X X Idling speed not adjusted correctly
X Faulty rev counter
X Boat loaded abnormally
X Growth on boat hull and on outboard drive
X Damaged propeller
Clogged cooling water intake or cooling
X channels. Clogged oil cooler (571,
AQ311). Faulty impeller or thermostat. In-
correct ignition setting (too late)
X Wrong fuel grade in relation to ignition set-

ting.
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Chapter 1

Technical Data

General
Type designation ............cccccveeiiiiiiiee e

Output, see sales literature

COMPrESSION FALIO «...evvieiveeeiieee e
Compression pressure at starter motor speed...........
Number of CyliNErs ........occoceiiiieiiii e
Cylinder diameter mm (in) ......ccccovvveriiieiiiieieec e

Cylinder bore, oversize 0.76 mm (0.030in) ................
Max cylinder ovality ..........ccocoviiiiieiiiieee e
Max cylinder CONICItY ........coocvvviiiiiieieiiiiie e
Max piSton Clearance ...........cccocevveiiieeeiiiiieieee e

SETOKE ..o
Swept volume, dm? approx (CU.iN) .......ccccvveeriveeirneennn
Weight with drive 290 without oil and water

approx. Kg (IDS). ..cooveeeiiiee e
1dlING SPEEA IS ...
Direction of rotation (viewed from front) .....................

Piston rings

Piston ring gap in bore,
COMPIeESSION MNG UPPET ..covvveeiiieeirieeieee e
JOWET e
Ol CONLIOIFING v
OVEersize PIStON MNGS ...oovveeeiiiieeiieee e

Compression rings

Marked “Top”, upper ring chromium plated

Number on each piston .........ccccovveeeiiieeniiieniee e,
HEIGNT ..o
Piston ring clearance in groove, UPPer ..........ccccceene..
Piston ring clearance in groove, 2nd ..........ccccceeeeennns

Oil control rings

Number on each piston .........ccccoveeeeiiiieiiiienieee e,
HEIGNT ..o
Piston ring clearance in groove ...........cccoccvvvveeeeeeeinnns

Wrist pins

Grip fit

Fit: in connecting rod, negative clearance ..................
Diameter, standard ............ccccoeeeiiiiiiiiiie,
Wrist pin clearance in piston, MmaX. .........cccceevvuveeen.

Crankshaft

Crankshaft end float ..............covvvvveviiviiviiicccceeeeeeenn,

Overhaul data

500, 501 570, 572 571
(AQ211A, (AQ271A,C (AQ311A,C)
AQ231A, BB261A)
BB231A)
9.3:1
10-11 kp/cm? (142—156 Ib/in?)
8
94.87-94.96 101.59-101.66
(3.735-3.7385) (3.9995-4.0025)
95.7(3.77) 102.4 (4.03)
0.05 mm (0.0020)
0.025 mm (0.0010)
0.069 mm 0.069 mm 0.155 mm
(0.0027) (0.0027) (0.0061)
88.4 mm (3.480)
4.998 (305) 5.735 (350)
405 (893)
10.0-10.8 (600-650)
clockwise

0.25-0.76 mm (0.010-0.030 in)
0.25-0.89 mm (0.010-0.035 in)
0.38-1.65 mm (0.015-0.065 in)
0.76 mm (0.030in)

2

1.98 mm (0.078in)

0.03-0.11 mm (0.0012-0.0043 in)
0.03-0.11 mm (0.0012-0.0043 in)

1
4,74 mm (0.187 in)
0.05-0.20 mm (0.002—-0.008 in)

0.02—-0.04 mm (0.0008-0.0016 in)
23.50 mm (0.925 in)
0.025 mm (0.0010 in)

0.05-0.15 mm (0.002—-0.006 in)
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Main bearings

Main bearing journals, journal No. (from

FIONL) e 1 2,3,4 5

Diameter, standard ..........cccoeeeeieiiiiiiiiiiiieeee 62.189-62.21 mm 62.18-62.20 mm 62.177-62.199 mm
(2.448-2.449 in) (2.448-2.449in) (2.4479-2.4488in)

Bearing ClearanCe ..........cccccvveeiiiiieeeciiie e 0.025-0.038 mm 0.025-0.064 mm 0.064-0.089 mm
(0.0010-0.0015 in) (0.0010-0.0025 in) (0.0025-0.0035 in)

OVality, MAX vvviiiiiee i e 0.025 mm (0.0010 in)

CONICILY, MAX 1vvviiieeiiiiiiiiiee e e e e 0.025 mm (0.0010 in)

Main bearing shells

LSt UNAEISIZE ..ot 0.25 mm (0.010 in)
2Nd UNAEISIZE oo e 0.50 mm (0.020 in)

Big-end bearing journals

Diameter Standard ..........cccooveeiiiiiiiee 53.30-53.33 mm (2.0986—2.0998 in)
Big-end bearing ClearancCe ............cccvviviiiiee i 0.033-0.076 mm (0.0013-0.0030 in)
OVAIILY, MAX ittt 0.025 mm (0.010 in)
CONICILY, MAX 1ttieeiiiee ettt e et e et 0.025 mm (0.010 in)

Big-end bearing shells

LSt UNUEISIZE .ot 0.25 mm (0.010 in)
2N UNAEISIZE oot 0.50 mm (0.020 in)

Connecting rods

Axial clearance at crankshaft ............ccccceeiiiiii e 0.15-0.36 mm (0.006—0.014 in)
Camshaft
NUMDBEr Of DEANNGS ....veiiiiiie e 5
Bearing journal, diameter ... 47.45-47.48 mm (1.868-1.869 in)
Bearing journal ovality MaX .........cccocveiiiiiiiieciieecec e 0.025 mm (0.010 in)
Camshaft’s straightness, max throw ............ccccooeiiii s 0.038 mm (0.005 in)
ENA FIOAL ..o 0.1-0.3 mm (0.004-0.012 in)
Cam lIft REIGNT ... Inlet Exhaust
500, 501, 570, 572 (AQ211A, AQ231B, BB231A, AQ271A,
BB26LA) ..ttt 6.68 mm (0.263in) 6.83 mm (0.269 in)
571 (AQ3LLA, B) ettt 7.52mm (0.296in) 7.7 mm (0.303 in)
Lift NIt tOIEraNCE ......veeiiiieee s +0.051 mm (0.002 in)

Cylinder head

Valves
Inlet
Valve disc diameter
500, 501 (AQ211A, AQ231A, BB231A) ...covveeeeeeeeeeeeeeeeeen, 46.74 mm (1.84 in)
570, 571, 572 (AQ271A,C, AQ311A, BB261A) ....cocvevieieiiierrnen. 49.33 mm (1.94 in)
Valve StemM iIaMELEr ......ccvveiiiiiiie e 8.64 mm (0.34 in)
ValVe SEAL ANGIE ..vvviiiiiiiiiie et 45°
Seatangle incylinderhead .............ccoooiiiiii i 46°
Seat width in cylinder head .............coooiiiiiiiiie e 0.80-1.60 mm (0.031-0.063 in)
Exhaust
Valve diSC AIamEeLEr .......ocoiiiiiiieiicee e 37.97-38.23 mm (1.495-1.505 in)
Valve Stem diamMELEr ........vveiiiiiiiie e 9.45 mm (0.372in)
ValVe SEAL ANGIE ..vvviiiiiiiiiie et 45°
Seatangle incylinderhead .............cccocoiiiiii i 46°
Seat width in cylinder head .............coooiiiiiiiiiie e 1.60-2.40 mm (0.063-0.094 in)
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Valve guides

Clearance, valve stem-guide, intake valve ............c..ccccceviiiininnnnnn... 0.025-0.094 mm (.0010-.0037 in)
Clearance, valve stem-guide, exhaust valve ...............ccccvvveeveeneeenn. 0.025-0.120 mm (.0010-.0047 in)

Valve springs

Inlet, Exhaust

Length Without load ..........cc.eeeiiiiiiiic e 51.6 mm (2.03in)
Length with load 339-374 N (34.5-38.1 kp/76—841b) .......cccvvviueerrnnenn. 43.2 mm (1.7 in)
Length with load 863-916 N (88—93.5 kp/194—206 Ib) .........covvveevnnenne 31.8 mm (1.252 in)

Lubricating system

Ol QUAIILY vt Service SG

VISCOSILY evetteiiteete ettt ettt ettt ettt ettt beenneean SAE 20W/50 (15W/50)

Oil capacity excl. oil filter, litre (Imp.gals/US gals) .......cccccocveerniviennnnn. 5.0 (1.1/1.32)

Oil capacity incl. oil filter, litre (Imp.gals/US gals) .......ccccoveviveiniierennns 5.4 (1.19/1.42)

Oil capacity incl. oil filter and 0il COOIEr ...........oovcvviiiiiiiieee 5.6 (1.23/1.48) (571, AQ311)

Oil pressure, NOt ENGINE ......cociviiiiiie e min. 2.1 kp/cm?® (30 psi), nom 4.2—-4.5 kp/cm?

(60-65 psi), max 5.6 kp/cm? (80 psi)

Fuel system

Ol qUAITILY, MIN Lo 91 octane (RON)
The engine can be run on unleaded fuel

Fuel pump
FUEI PIESSUIE ...ttt et 0.32-0.46 kp/cm® (4.5-6.5 psi) at 1000 rpm.

Electrical system

Battery

Earth CONNECHION .......cooiiiiiiieiee e Negative (-)

SYSEM VOILAGE ..ottt 12V

CAPACILY ettt 60 Ah

Density of battery electrolyte:
fully charged DALErY .........cooiiiiiiiic e 1.275-1.285 g/cm?® (.0460-.0464 Ib/cu.in)
battery to be recharged at............ccoociiiiiiiii 1.230 g/cm?® (.0444 Ib/cu.in)

Alternator

1Y LU PPPPRRN AC

OUEPUL MEX .ot e e s e e e e e 700W (50A)

Starter motor
Starter motor oUtPUL KW (NP) .oeoevviiiiiieiiieeeee e 0.96 (1.3)

15



Ignition system

SPATK PIUGS v
SPATK PIUG AP - .eveeeiiiieeiee e
FIFNG OFAEE e
Stroboscope setting

500A, 501A (AQ211A, AQ231A, BB231A) 2500 r/min ........cceevuenne

500B 2200 /MM 1ttt

501B 2000 /MMM .ttt

570 (BB261A, AQ271C) 3000 I/MIN ....oivueieiiieriiieiiieeiiee e

571 (AQ311B) 3000 /MM .eeiiiiiiiieiee ettt

572 2500 F/MIN Lottt e

AQ271A, AQ31LA 3000 /MM c..eieriiiiiieiiie ettt
Basic setting (idling) 500A, 501A, 570 (AQ211A, AQ231A,

BB231A, AQ271C, BB261A) .....oeiueiiiiiiieeeiie e
Basic setting (idling) 500B, 501B, 572, AQ271A,

AQSBLLA, B it
Distributor, contact gap

AQ211A, AQ231A, BB231A, BB261A .....coceeiiiiiiieieeiee e
Closing angle

AQ211A, AQ231A, BB231A, BB261A .......ooiiiiiiieiiieie e
Sensor gap 500, 501, 570, 571, 572 (AQ271, 311) ....ccccurrrrrrieenaennn.

Cooling system

Thermostat

SEArtS OPENING AL ..eeeviiiiiiiieiie e
FUIY OPEN AL ..
Tightening torques Nm
Cylinder head bolts, 1sttightening............ccccceeevnnen.. 50
2nd tIghtening ....c.vveveiiiieee e 20
Main bearing bolts ..........ccccceeiiiiieiiiiiee e, 108
Big-end bearing Caps .......cccoccvveiieeeiiiee e 61
Flywheel BOIS .......occvviiieiiii e 82
Flywheel housing bolts ............ccccooviiiiiiei e, 41
Center bolt, crankshaft, front ..........cccoeooviiiiiiiiiiiiennnn. 82
Bolts for camshaft gear ...........ccoeevieeiiieiiiiiiiee e, 24
Intake manifold bOItS ........cceeviiiiiiii e 41
Exhaust manifold bolts ..........ccccceiiiiiiiiieces 35
RISEr, DOIS ... 25
SPATK PIUGS v 20
BOItS fOr Oil PUMP ..o 90
Oil PaN BOIS ...eeeiiieieee e 11
Ol PAN NULS .o 22
Timing gear casing bolts .........cccccvveiiiiiiiie e 14
Valve cover boItS ........ooviiiiiiii 6
Oildrain Plug «.eeeeeeeeiiieee e 27
Circulation pump bolts (coolant) ..........cccceveeriiiennnen. 41
Distributor bracket bolts ..........cccccovieieiiiiiiiiicce, 46
Carburetor BOIS .......cc.coviveeiiiiii e 13

Volvo Penta 876047-2 or AC MR43T

0.9 mm (0.35in)
1-8-4-3-6-5-7-2

14° B.T.D.C.

19°B.T.D.C.

20°B.T.D.C.
23° B.T.D.C.

25°B.T.D.C.

24° B.T.D.C.

28-30° B.T.D.C.

8° B.T.D.C.

0.36-0.48 mm (.014—.018 in)

28°-34°

0.20-0.25 mm (.0078-.0098 in)

62°C (144°F)
72°C (162°F)

Kpm
5
9

11
6.2
8.2
4.1
8.2
2.4
4.1
35
25
2
9
1.1
2.2
1.4
0.6
2.7
4.1
4.6
13

Speed range, maximum speed

500/SP,500/DP  (AQ211) 4000-4400 rpm
501/SP,501/DP  (AQ231) 4200-4600 rpm
570/SP,570/DP  (AQ271) 4200-4600 rpm

571/SP (AQ311) 4600-5200 rpm
572/SP, 572/DP 4200-4600 rpm
501/MS4 (BB231) 4200-4600 rpm
570/MS4 (BB261) 4200-4600 rpm

The maximum cruising speed should always be at least 300-500
rpm below the maximum rpm achieved.

16

Lbf.ft
36
66
79
45
60
30
60
175
30
26
185
145
66

16
10.3
45
19.8
30
34
9.5

Lubrication
Permatex

Molycote
oil

oil

oil

oil

oil

oil
Permatex
Permatex
Dry

oil

oil

oil

oil

oil

oil
Permatex
oil

oil



Chapter 2 Special tools

856927-9 Gaging plastic (consumable)

884359-1 F\)\ Drift for fitting seal in flywheel housing

884528-1 Puller for crankshaft gear

884529-9 Drift for fitting timing gear casing seal

884530-7 Drift for fitting crankshaft drive
Drift for fitting primary shaft in flywheel housing

884596-8

884599-2 \ Drift for fitting sealing ring in flywheel housing
Tool for removing and fitting the front vibration

884608-1 damper

884609-9 Loca}ting pin for removing and fitting exhaust
manifold

884613-1 W Drift for choke lever

884614-9

Break tool for carburetor linkage

17
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884615-6 Measuring tool for float level
884616-4 E T-measure, inch scale
> e
884617-2 Angle scale for choke valve
884618-0 Vacuum pump
884619-8 — Holder for choke lever
884620-6 Support for carburetor
st % Adjuster key
884627-1 ' Puller for rocker arm bolt
\-/
884628-9 Tool for removing and fitting camshaft
bearings
884629-7
Tool for fitting rocker arm bolt
884630-5 Tool for cleaning valve guide

18




884632-1 Reamer for rocker arm bolt, 0.013 in oversize
Fixture and drift for removing and fitting
884682-6 wrist pin
Tool for venting screw (when setting fuel/air mix-
884691-7 ture)
884838-4 Drift for fitting sealing ring in flywheel housing
884943-2 R Tool for fitting oil strainer
O Tool for guiding the connecting rod and
884944-0 protection for connecting rod bolt
o
&0
884991-1 Reamer kit for valve guide, inlet and exhaust
Fixture for support
885050-5
Valve spring compressor
9986052
Oil pressure gauge
9996398-5

19



9996525-3

Multimeter

9996591-5 Nipple for 9996398-5
9999179-6 Demounting tool, for oil and fuel filters.
9999689-4 Compression tester.

20




Chapter 3 Wiring Diagram

AQ211, AQ231, BB231, BB261

58 16

SB 18 5818

SB16

PL 16

LBL 1§

5810

[1]2]3]a[si6]|7i8]

[1_[21.3|4[.516]J7IIB'|

PL1E

PL 16

RY 16

AY 13

1. Oil pressure gauge 12. Automatic choke

2. Temp gauge 13. Automatic fuse 40 Amp
3. Voltmeter 14. Main switch (optional)
4. Tachometer 15. Battery (optional)

5. Instrument lights 16. Temp sender

6. Key switch 17. Oil pressure sender

7. Switch, instrument lights 18. Distributor

8. Fuse 8 Amp 19. Ignition coil

9. Fuse 8 Amp 20. Relay
10. Alternator 21. Resistor
11. Starter motor 22. Fuel gauge (alternative)
AWG mm? Color

16 15 SB = black LBL =light blue
13 25 PU =purple R/Y =redlyellow
10 6.0 LBN =light brown BN =brown

8 10.0 R =red W  =white

GR =grey

21



WIRING DIAGRAM
(500/SP, 500/DP, 501/SP, 501/DP, 501/MS4, 570/MS4)

Instrument panel, Altermative 1 Q@O{
O\ O
SE ‘e

SE 16 5B TH '

]
- +
s ! 5 2 S
P PL 16
// - Q AN SE1F
sso] (11 A T
AN
BT 7
PU 16
LBN 6
RY 16
LBL 16
5B 10

[ 273 47576 7 8 — /.

[12]3[4]sTe{7 8]

L

23

i11217ial3[8[5i6]

Bb 10

. {4
FUE a7 a4 31668

RH;BN‘{}' . 16
. GR 16 W
5 o2 1 ey
Aot @ .. 18
1 = - rn
"\’\I \ | q\; + - e

/jf' | p- ®

il

R4

oENogT~wNE

B3
87
 rve 86 30
20
Ry 'l
Oil pressure gauge 10. Alternator 19. Ignition coll
Temp gauge 11. Starter motor 20. Relay
Voltmeter 12. Automatic choke 21. Resistor
Tachometer 13. Automatic fuse 40 Amp 22. Fuel gauge (alternative)
Instrument lights 14. Main switch (optional) 23. Connector adapter
Key switch 15. Battery (optional) 24. Oil pressure monitor (501/MS4, 570/MS4)
Switch, instrument lights 16. Temp sender 25. Temp.monitor (501/MS4, 570/MS4)
Fuse 8 Amp 17. Oil pressure sender
Fuse 8 Amp 18. Distributor
Color
AWG mm? SB = black LBL =lightblue
16 15 PU =purple R/Y =redlyellow
13 25 LBN =light brown BN =brown
10 6.0 R =red W  =white

8 10.0 GR =grey



(500/SP, 500/DP, 501/SP, 501/DP, 501/MS4, 570/MS4, 572/SP, 572/DP)

Color

SB
PU

= black
purple

LBN = light brown

R

GR

=red
= grey

LBL =light blue
R/Y =redlyellow

BN
w
Y

= brown
= white
=yellow

AWG mm?

16
13
10

COXNOTAWNE

15
2.5
6.0
10.0

T30

Tachometer

Oil pressure gauge

Temp gauge

Voltmeter

Switch, instrument lights
Instrument lights

Key switch

Fuse 8 Amp, ignition

Fuse 8 Amp, starter relay
Cable terminal, neutral position
switch (alternative/optional)

. Cable terminal, safety breaker

switch (optional)

. Cable terminal, instrument lights
. Current outlet, max 20 Amp
. Current outlet, max 5 Amp total

(Main panel + flybridge panel)

. Connectors, Engine/instruments*
. Extension cable harness

Alternator

. Starter motor
. Automatic choke

PU e

WIRING DIAGRAM

Instrument panel, Alternative 2

50 18
al 1

— SB1g +

5618

— 5816

LBN 15 -

fuis 4
-9

PU 18
SB 18

Il T oA g I

(112]3/4/5[6[7[8]8[10111]
15
(1[2[7]4[zT8]sTe

5B !

PL s

H

. Main switch (optional)
. Battery (optional)

. Temp sender

. Oil pressure sender

. Distributor

. Ignition coll

. Relay

. Resistor

. Oil pressure monitor (501/MS4, 570/MS4)**

. Automatic fuse 40 Amp . Temp. monitor (501/MS4, 570/MS4)**

* NOTE! The connector pins in the engine’s round connector and the instrument panel’s rectangular connector are numbered
differently. The numbers in the Wiring Diagram are the pin numbers in the connectors, not the electrical connection between the
connectors. Electrically the connectors are connected according to the cable colors, i.e. with the corresponding pin shown in
the diagram.

** The engine is delivered from Volvo Penta without connected wiring to the monitors.
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WIRING DIAGRAM
(AQ271C, AQ311B)

5H 16

e
N P

[any
COXNOUTEWNE

LBL

15

SB

[1/2]a]a]s]s

T

(78]

I1I213T4]5!6T]r?ﬂ

P16

LM &

Ry 18

GRI1E

112

Fl1g

1

SN

AY 15

i

By

Oil pressure gauge
Temp gauge
Voltmeter
Tachometer
Instrument lights
Key switch

Switch, instrument lights
Fuse 8 Amp

Fuse 8 Amp
Alternator

. Starter motor

. Automatic choke

AWG mm?
16 1.5
13 25
10 6.0

8 10.0

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Automatic fuse 40 Amp
Main switch (optional)
Battery (optional)
Temp sender

Oil pressure sender
Distributor

Ignition coil

Relay

Resistor

Speed limiter

Fuel gauge (alternative)

Color

SB  =black LBL =light blue
PU =purple R/Y =redl/yellow
LBN =light brown BN =brown

R =red W  =white

GR =grey



ONogrwONE

WIRING DIAGRAM
(570/SP, 570/DP, 571/SP)

'O( ?O
Instrument panel, Alternative 1 Qo0

i L
S8
6
5 1
- s - g *
- lpu 11
S8 6 f
5815
SB10
[112°3[a[5T6]7 8] N
o, COTHERRETE I
PU B m
] ERFAAEMEIETEN Y
LBN 6
Ay g
S
R LBL 16
11
SE 16
Ay 13
Oil pressure gauge 9. Fuse 8 Amp 17. Temp sender
Temp gauge 10. Fuse 8 Amp 18. Oil pressure sender
Voltmeter 11. Alternator 19. Distributor
Tachometer 12. Starter motor 20. Ignition caoll
Fuel gauge 13. Automatic choke 21. Relay
Instrument lights 14. Automatic fuse 40 Amp 22. Resistor
Key switch 15. Main switch (optional) 23. Speed limiter
Switch, instrument lights 16. Battery (optional) 24. Connector adapter
5 Color
AWG mm SB = black GR =grey
16 15 PU =purple LBL = light blue
13 2.5 LBN = light brown R/Y =redlyellow
10 6.0 R =red BN =brown

8 10.0



WIRING DIAGRAM
(570/SP, 570/DP)

Instrument panel, Alternative 2

S8 18 . 586
BLIE

P16

Color

SB = black

PU =purple
LBN = light brown
R =red

GR =grey

LBL =light blue
R/Y =redlyellow
BN =brown

W =white

Y  =yellow

PU g

3810 SB 1§

R Ao

14 13 sew —3
I=1+] [x=] [I2i3]4][s]6[7]8][9[10[11]

15

AWG mm? .

16 15 t1i2[7]af3j8[5]6]

13 25 —— |

10 6.0
8 10.0

PRI

. {:?24

Tachometer
Oil pressure gauge
Temp gauge
Voltmeter
Switch, instrument lights
Instrument lights
Key switch
Fuse 8 Amp, ignition
Fuse 8 Amp, starter relay
Cable terminal, neutral position
switch (alternative/optional)
11. Cable terminal, safety breaker switch (optional) 20. Automatic fuse 40 Amp
12. Cable terminal, instrument lights optional equipment 21. Main switch (optional)
13. Current outlet, max 20 Amp 22. Battery (optional)
14. Current outlet, max 5 Amp total (Main panel + flybridge 23. Temp sender

panel) 24. Oil pressure sender
15. Connectors, engine/instruments 25. Distributor
16. Extension cable harness 26. Ignition coil
17. Alternator 27. Relay
18. Starter motor 28. Resistor
19. Automatic choke 29. Speed limiter

av1g 86 G

A 13

=
CQOXNOOTEWNE

* NOTE! The connector pins in the engine’s round connector and the instrument panel’s rectangular connector are numbered
differently. The numbers in the Wiring Diagram are the pin numbers in the connectors, not the electrical connection between the
connectors. Electrically the connectors are connected according to the cable colors, i.e. with the corresponding pin shown in
the diagram.
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Cable colour code

BL
GN
PU

R

SB

w
BL/R
BL/W
GN/W
R/W
SB/W

WIRING DIAGRAM, POWER TRIM
Digital trim instrument, round display

Blue

Green
Purple

Red

Black
White
Blue/Red
Blue/White
Green/White
Red/White
Black/White

NooprwdbE

®

Oil pump
Fuse (55 A)

Trim sender

Engine relay (“DOWN” function)
Engine relay (“UP” function)

Trim instrument

Wiring harness. The wires with the
same colour are electrically connected
in the wiring harness

Relay, override for the “BEACH” lock

10.

Relay, lift stop
Sleeve insulator. Connection to the
trim control (see separate wiring diagram)

. Trim control (accessory)
12.
13.
14.

Sleeve insulator (for extra equipment)
Connector (connected to the instr. panel)
Connector (not used)

Note. The wires with the same letter coding are connected electrically.
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WIRING DIAGRAM, POWER TRIM
Oil pump model “Prestolite”
Digital trim instrument, square display

Y
\

GNwW ),
Saiw \

Optional
throttle hock-up

GN'W
+ = Nsiam
3
2 o3
2
o [© © :
>
[ .y
(5[8[3[2[7[6[114] al
) 1 7
L S8
PU_ - T-U
Cable colour code =uUp
= BLR 2 = Positive (+)

R red O
SB = black @ + - 3 =Down
GN = green _ 4 = Override button
BL = Dlue Instrument &
W = white lighting
R/W = red/white . Ad
GN/W = green/white -
SB/W = black/white
BL/R = blue/red
PU = purple

Cable area 1,5 mm?
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Cable colour code

R =red
SB = black
GN =green
BL = blue
W = white

R/W  =red/white
GN/W = green/white

SB/W = black/white
BL/R =blue/red
PU  =purple

Cable area 1,5 mm?

WIRING DIAGRAM, POWER TRIM
Oil pump model “Oildyne”
Digital trim instrument, square display

fp ——

b — e

LY

-
~—

GN__
SA_weL
—— —

b 282

BL

e ——

i

2-
5[88[Z[76[1]4 ol [524"
L-J L sa w’ 4I'Beach'
P
LR
2

8 + -
Oil pump ‘ 7
Fuse &
Trimsender
Trimindicator -
Switch =

Switch-relay, position “Beach”
Connectioninstrument panel
Instrumentlighting

Throttle hook-up (optional)

OCONOUTA~WNE

The arrows refer to the trimming function up/down.
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WIRING DIAGRAM, TRIM CONTROL POWER TRIM

(Digital trim instrument, round display)

GN

]

Control with integral trim function
Fuse 5A

Push button-by-pass standard
Push button—by-pass (self locking)
(lamp 5 is on)

==

Noo

Indicator lamp (red)

Adapter kit (VP p/n 872444-5)
Connector (connected to 10 in the
wiring diagram for the Power Trim

=
.. AL
AL/R
: ’_——__/%
&
¢ _
4
ek 3
fﬁ" 6 . M

Cable colour code

BL
BL/R
GN
SB
VO
w
W/SB
Y

Blue
Blue/Red
Green
Black

Violet

White
White/Black
Yellow



Chapter 4 Cylinder Head

This chapter covers the cylinder head and related parts as follows:

Procedure

4A Fault-tracing and repair, fuel SYStem ..o,
4B Removing related Parts ........ocoocoeciiiiiiiiiiiieeeeee e
4C Overhauling the co0liNg SYStEM .......uvvviiiiiiieiii e
4D Overhauling the valve SYSteM ........ccuviiiiieiiiiii e
4E Assembling the cylinder head ............ooooiiiiiiiiiiii
4F Assembling related PartS ...........eeeeiiiiiiiiie e

Quick guide:
Replacing the thermostat: Follow points 144-146.
Overhauling the sea water pump: Follow points 149-150.
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Chapter 4A Cylinder Head

Fault-tracing and repair
procedures, fuel system

The fault-tracing procedure only covers problems in the car- WARNING! Remember the danger of fire. Always
buretor and fuel system. have a fire extinguisher nearby! Switch off the ignition
when working with the fuel system. All checks and
repairs must be done with the engine stopped! Run
the engine room blower for 2 to 3 minutes before
starting work.

The symptoms described can also be caused by malfunction
of the ignition or electrical system, a dirty hull, damaged pro-
peller or drive, incorrect trim angle or a worn engine. Check
these possible causes of the fault before any work is started

on the carburetor. IMPORTANT! Be aware of the fire hazard. Always have a
fire extinguisher near at hand.

— ©
= o | © 5]
= £ le O
(@] = = += O
) Sl |g@
I~ — [5) c —
= °l5|w |2 |02
© = 9 o | S cc
o %] = o |'= = >
IS Sl | 8|5 |S5& € |l o
g2l2lgs|2ls|2 |25/a(2 |
|l |ls|8|B8|2|o|o ol o | &
s|5|2|58|5|8|=|25|26|3 |8 |5
Ola|5 |2 |SE|c|@|oceE23s |=
A AR R E
S|lElsl&8|ls|2|F|aylgesB8|5 |2
SIE(S |03 20]188[88[3]|0 |2
CAUSE n|Z2|dh |ola|le||3c|acs|d |a | E | CORRECTIVE ACTION
Empty fuel tank X X Fill fuel tank
Closed fuel cock X Open the fuel cock
Clogged fuel filter X | X X [1)
Faulty fuel pump X | X X X | Replace the pump
Blocked fuel line X X | Blow clean all fuel lines
Carburetor flooding X | X 2)
Not enough fuel in the carburetor X | X X 3)
Choke not functioning correctly X | X | X X | X X 4)

Corrective Action

1. Replace or clean the fuel filters. The engine has 2
fuel filters: one large main filter fitted at the fuel pump
and a filter fitted in the carburetor at the fuel inlet (Hol-
ley, both inlets). The main filter must be replaced, the
carburetor inlet filter(s) either cleaned or replaced.
NOTE! Certain installations can have additional filters
or water separators, for example before the fuel cock.
Ensure that all filters are clean.

2. Check by removing the flame arrester and looking
down into the carburetor with the engine stopped. If
the engine is flooding, there will be fuel flowing in the
venturi. To stop the flooding, check the needle and
seat, and the float. Replace the needle and seat if
there is leakage. Check that the float can move freely.
If the carburetor is flooding due to contamination, then
the complete carburetor must be removed and
cleaned.

Check the needle and seat function and float level.
Adjust the float level as specified under “Overhauling
the Carburetor”.

General: Clean the choke mechanism and check that
linkage and choke valve is not sticking or seized. When
replacing parts or disassembling, adjustment of the
choke and the vacuum break must be completed. (Vac-
uum break only on Rochester).

The engine starts but stops again: Check the choke
warm-up function and that the electrical connections are
undamaged.

Holley: Check the choke vacuum piston. Correct any
sticking. Check that there is no air leakage at the cork
gasket.

The engine is difficult to start: The choke valve is not
closing, check setting.
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= s | 3
2 E’ E )
[e] = = = O
K7 T lc [Gw
— [5) o= “— C
3 2lslg |2 =2
()] %] = o | = >
I S | c S |S 5T IS o
(%) o)) o 2 - |T T | wn o c
&l |3|8|z.|825|6 |€E
s|&8|%|5|a|8|3|25|26|5 (8 |5
OB |5 |®|E|=]|9Q |o6|ak>v | =
El=l2 |2 |35 ) L |le=le=xc] S S|
o 8 P S | B ol s ocov|oo|lo | £ 5
Sl=s |82 |3 |28g83|8|2
S|1=| 3 = o =] L |o 8 88| 5 o o
CAUSE nh|2|dh |oa|la | | |2€2c|d | |= | CORRECTIVE ACTION
Vacuum break faulty/incorrectly adj X | X X 5)
Loose or leaking vacuum hose X | X[ X Repl. the hose. Rochester
Carburetor sucking air, vacuum leak X X | X 6)
Accelerator pump faulty/incorrectly adj X X[ X X 7)
Air valve sticking/incorrectly adjusted X X X 8) Only Rockester 4AME
Contamination in carburetor X X X X | X X | Clean the carburetor
Idling speed incorrectly adjusted X X | X 9)
Choke incorrectly adjusted X X X X Adjust the choke setting
5. Check operation and make sure it is not sticking. Adjust 7. Remove the flame arrestor and the cover (Rochester).
as per specification in “Overhauling the Carburetor”. Check the function and setting of the accelerator pump,
and the ball valve. Check that there is no contamination
_ in the accelerator pump fuel passages. For Holley car-
6. Check the gaskets and the mounting hardware. The buretors, check the accelerator pump discharge nozzle.
carburetor should be tightened to a torque of 13 Nm (1.3 Clean and blow through with compressed air.
kpm/9 ft.Ib.). Do not over tighten. Holley: Check that the
vacuum housing diaphragm or the cork gasket at the
sealing face is not leaking. If leaking the secondary 8. Check the function and adjust the mechanism as per
valve will not open fully. specification under “Overhauling the Carburetor”.
9. Adjustthe idle to the correct speed as per Technical
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Overhauling and Checking the
Carburetor, 570/SP, 570/DP,
571/SP (AQ271, 311)

Functional description of the Holley 4150
carburetor.

1. The Holley 4150 is a four-barrel two-stage

down-draught carburetor. Its construction is character-
ized by two different and completely separate fuel sys-
tems for the primary and secondary sides of the carbu-
retor.

The carburetor is built up in modules, consisting of the
fuel bowls (1) and the metering blocks (2), the throttle
body (3) and the main carburetor body (4) containing
four barrels (venturis). Both the primary and secondary
barrels have the same diameter, 1 11/16" (42.8 mm).

The fuel bowls have centrally pivoted plastic floats.
The float lever works against a replaceable needle and
seat assembly. The inlet is provided with a sintered
bronze fuel filter, which is tension against a seat by a
spring. If the filter is completely blocked, the fuel pump
pressure will overcome the spring pressure, so that the
fuel will bypass the filter.

The first stage (primary side) consists of two barrels
which are supplied with fuel from the idle system, main
metering system, power system and the accelerator
pump.

The idle system supplies the engine with fuel when the
throttle plate is partly or completely closed. Fuel flows
from the fuel bowl through the main jet (7) to the main
well. From the main well, fuel flows through the idle-feed
restriction (5) into the idle well. In the idle well it mixes
with air from the idle air bleed (2). The fuel/air mixture
then flows down another passage (3) where it splits up
and part of the flow goes to the transfer port (4) but the
majority of the flow goes to the idle discharge port (1).
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There is an adjustment screw (6) which controls the fuel
mixture discharged through port (1). The plate opens to

give a smooth transition from the idle to the main meter-

ing system.

Both the primary and secondary sides of the carburetor
has an idle system. The only difference being there are
no mixture adjustment screws on the secondary side.

7.
The main metering system works on the venturi prin-
ciple which states when air flows through a constricted
tube, flow is fastest and pressure lowest at the point of
maximum constriction.
8.
1)
2)

In the carburetor this is utilized by placing the opening of
the discharge nozzle in the venturi itself. To further in-
crease the vacuum signal, the discharge nozzle open-
ing is formed into a booster venturi (1). Fuel flows from
the fuel bowl, through the main jet (2) into the bottom of
the main well (3). Fuel then flows up the well and mixes
with air from the main air-bleed holes in the side of the
well (4). These holes connect to the air bleed restric-
tions (5) which are located in the carburetor air inlet.
The mixture of fuel and air moves up the main well to
the discharge nozzle located in the booster venturi (1).

The power system is part of the main metering system
and provides additional metered fuel when high speed
or high load conditions exist. Under either condition the
throttle is opened fully and manifold vacuum is low. The
engine is operating with a surplus of air and to get high-
er output additional fuel must be provided. A spring load-
ed power valve (6), which is controlled by manifold vac-
uum, opens allowing more fuel to flow to the discharge
nozzle. This power valve is marked with a number
which corresponds to the vacuum reading at which it
opens. An 85 power valve will open once manifold vac-
uum drops below 8.5 inches of mercury.

When the manifold vacuum exceeds 8.5 in. Hg the pow-
er valve closes and the additional fuel flow stops. This
allows the carburetor to provide optimum fuel efficiency
yet still be able to produce higher power levels.

The accelerator pump is of the diaphragm type and is
at the bottom of the primary side fuel bowl. The acceler-
ator pump has two functions:

To compensate for the lack of fuel when the throttle
opens and air rushes in. The lack of fuel occurs due to
the fuel being considerably heavier than air and takes
longer to start flowing.

To compensate for the fuel which condenses on the in-
let manifold surfaces when the throttle is opened quickly
at low engine speeds. This is caused by a large de-
crease in manifold vacuum allowing the fuel to drop out
of suspension and condense on the walls of the mani-
fold.



9. The pump is mechanically operated by a plastic cam (1)
mounted on the throttle shaft which operates the accel-
erator pump arm (2) through an intermediate lever. The
capacity and duration of the accelerator pump shot is
determined by the profile of the cam (1).

10. The fuel runs down into the pump from the fuel bow! via
the open check valve (3). When the pump lever press-
es up against the spring loaded diaphragm it closes the
check valve and thereby forces the fuel into a passage
in the metering block. Itis then fed via a long diagonal
passage to the discharge check valve (4) which opens,
allowing the fuel to flow out the discharge nozzle in the
carburetor venturi. When the pressure drops in the fuel
passage the check valve (4) closes, which prevents air
from coming into the pump housing or the passage from
being sucked dry by the vacuum in the venturi.

As the throttle closes the pump lever returns to its origi-
nal position allowing the return spring to push the dia-
phragm down. Fuel flows through the open check valve
(3) and re-fills the pump.

11. The second stage (secondary side) consists of two
barrels (venturis), which is equipped with a vacuum
controlled throttle plate. Fuel is supplied through sepa-
rate idle and main metering circuits. The function and
construction is equivalent to the primary side. The throt-

7t
2 4

tle plate is connected directly to a vacuum housing (1)
via a lever (2). The upper side of the diaphragm con-
tains a pressure spring (3), which tries to keep the plate
closed. A passage connects the vacuum housing with
the primary side venturi.

When the air flow through the primary barrels is suffi-
cient, the effect of the vacuum on the diaphragm will
overcome the spring pressure and the secondary throt-
tle plate (4) starts to open. If the vacuum in the prima-
ries is reduced, the spring will press down the dia-
phragm and thereby close the secondaries. There is
also linkage connected to the primaries which closes
the secondaries. The linkage is there for safety rea-
sons, so that a broken diaphragm spring does not pre-
vent the secondary throttle plate from closing.

12. The carburetor is equipped with an electric choke. The
choke cover contains a bimetallic spring which closes
the choke valve when cold. When the engine is started
manifold vacuum partially opens the choke valve to the
“qualified” position by means of a vacuum-qualifier pis-
ton. The remainder of the opening of the choke valve is
done by electrically heating of the bimetallic spring.
When the engine is stopped and cools down, the spring
also cools and pulls together and closes the valve.
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Overhauling and Adjusting the
Carburetor

Overhauling the Holley 4150 carburetor.

Technical data, VP No. 855750-6
571 (AQ311, AQ271 up to engine No. 4 100 106052)

Carburetor size CFM 715
Primary Jet 74
Secondary Jet 85
Accelerator pump setting position 2

Choke setting

Technical data, VP No. 856690-3
570/SP, 570DP (AQ271 from engine No. 4 100 106053)

CFM 715

4 marks right

Carburetor size

Primary Jet 72
Secondary Jet
Accelerator pump setting
Choke setting

80, 90
position 2
4 marks right

13. Removing the carburetor from the engine: Remove
the carburetor protective cover, wrench size 10 mm.
Remove the flame arrestor, wrench size 11 mm.

Disconnect the throttle cable from the control mechanism.
Remove the fuel line from the connections to the fuel bowl.
Remove the carburetor from the intake manifold.

NOTE! Do not forget to remove the choke electrical
connections.

14. Removingthe carburetor:
NOTE! Before the carburetor is disassembled, it
must be cleaned externally if it is dirty. Clean careful-
ly using a brush and carburetor cleaner, thinners or
denaturedalcohol.

A WARNING! Always work in well ventilated areas:
Open flames are extremely dangerous.

IMPORTANT! Do not use more cleaner than abso-
lutely necessary and minimize your exposure to
these solvents as they can be harmful. The carbure-
tor must never be immersed in cleaning fluid to loos-
en up dirt. Rubber and plastic components can be
damaged by certain types of cleaning solvents.
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15.

Hold the carburetor in the horizontal position with the
flame arrestor installed. If compressed air is used for
drying and blowing clean, a plastic bag must be pulled
over the flame arrestor as protection. Blow from above
and downward, do not direct the air flow in from under-
neath the carburetor. Remove the flame arrestor and
wipe clean the upper edges and lower side with a clean,
lint-free rag.

Place the carburetor in fixture 884620-6. Alternatively,
fit four M8 or 5/16" bolts with a minimum length of 45
mm (1 3/4") in the carburetor mounting holes to pro-
vide a raised working position.

16.

17.

18.

Remove the fuel bowl screws on the primary side.
Remove the fuel bowl and metering block together
with the gasket.

NOTE! The gasket may be glued, in which case light
knocking with a screwdriver handle or a plastic hammer
may be necessary to separate the parts.

Carry out the same procedure on the secondary side.

Disassemble the choke. First remove the wire clip that

secures the linkage to the choke valve shaft lever. Use
circlip pliers or needlenose pliers. Before any other dis-
assembly is done, note the choke setting, so that it will

be reassembled in the same position.



22. Any additional disassembly of the valve housing should
not be done. The inside of the throttle body can be
cleaned with a brush and a mild cleaner. Any remains of
gaskets should be removed by using solvents. Do not
use a knife or scraper as the metal can scratch the sur-
faces causing sealing problems. Blow the idle system
passages clean using compressed air.

NOTE! Steel wire or equivalent must not be used when
cleaning the fuel passages.

19. Remove the choke thermostat housing and retainer by
unscrewing the three Phillips-head screws.

23. Remove the accelerator pump from the primary fuel
bowl. Clean using the same methods and cleaners as in
point 22.

NOTE! Use extra care so that strong cleaning agents
do not come in contact with the float or the accelerator
pump diaphragm.

20. Remove the vacuum housing linkage from the second-
ary throttle shaft lever by using a screw driver to re-
move the circlip. Remove the vacuum housing from the
carburetor body.

24. Replacing the float.
To remove the needle and seat assembly, loosen the
locking screw and unscrew the adjuster nut
counter-clockwise, wrench size 5/8". Remove the float
21. Remove the throttle body by loosening the eight by loosening the two screws in the fuel bowl. Assemble
screws. Knock the valve housing loose using a plastic in the reverse order.
hammer so that the gasket releases.
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25. Replacing the jets:
Remove the main jets using a wide-blade screwdriver,
at least 8 mm (5/16") wide. Unscrew the idle mixture
screws with their cork seals. Remove the power valve
(primary side) using a 1" socket or wrench. Brush the
metering block clean and blow all the passages clean
using compressed air.

26. Install the Power valve with a new gasket. Tightening
torque 11 Nm (1.1 kpm/8 ft.Ibf). Install the main jets. For
carburetor part No. 856690-3, the jets for the secondary
side have different sizes, 80 and 90. Size 80 is fitted in
the right hand jet opening (with the fuel plate turned the
right way up). Install the idle mixture screws with new
cork seals.

27. Replacing the secondary diaphragm: Unscrew the four
screws; tap lightly with a screwdriver handle to sepa-
rate the lower and upper diaphragm housings. The
spring and diaphragm can now be replaced. The cork
gaskets (1) must be replaced when reassembling.

NOTE! Be careful and prevent the steel ball from the
secondary housing check valve from failing out when
the upper and lower housings are disassembled.
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28.

29.

30.

Checking the choke housing:

Remove the choke shaft. Remove the choke qualifier
piston, check that the piston does not stick. Clean and
polish with a very fine-grained emery cloth. Clean and
refit the parts. Replace the vacuum connection cork
gasket (1).

E -

Clean the carburetor body using a mild cleaner. Blow
clean all passages using compressed air. Remove the
accelerator pump discharge nozzle and the seat as-
sembly. Additional disassembly of the carburetor body
should be avoided. If the choke linkage nylon guide
needs replacing, refer to point 30. When assembling the
discharge nozzle, new gaskets should be used.

Replacing the choke linkage guide:

Remove the choke valve. First file down the ends of the
screws that are staked to prevent them from loosening.
Loosen the screws and pull out the valve plate and
shaft. Replace the guide.

NOTE! When reassembling the new screws must be
staked. Use a support under the valve shaft so it does
not bend when staking. Do not bend the ends too much
so that the thread in the shaft is damaged.



Carburetor Adjustment

31. Adjusting the Float Level:

Turn the removed fuel bowl upside down. On the prima-
ry side, set the float level so the bottom edge of the float
is even with the bottom edge of the float screws. The
screws should not be visible. On the secondary side,
set the float level so that approximately half the float
screw heads are visible as shown in the diagram.

32. Idle Setting:

a)

b)

c)

The screws for the idle mixture are located one on each
side of the primary side metering block. If the screws
have been removed then a basic setting must be done
first.

NOTE! The secondary throttle valve stop position
should be correctly set before idle adjustment is carried
out, see point 39.

Lightly bottom the screws, and then screw them out one
and a half turns. On carburetor 856690-3 the basic set-
ting is 1/4-3/8 turns out. Fine adjustment is done ac-
cording to method (b) with a vacuum gauge or accord-
ing to (c) without a gauge.

Connect a vacuum gauge to the pipe plug on the en-
gine intake manifold. Then adjust both screws equally to
the highest possible value on the vacuum gauge.

Screw in one of the idle mixture screws until the engine
starts to run rough. Then screw out the mixture screw
until the engine runs smoothly again. Repeat this setting
on the other screw. The same procedure is then done
once more for both screws.

33.

34.

35.

36.

37.

Set the required idle speed with the idle screw by the
throttle valve lever. Use a shop tachometer, do not rely
on the instruments in the boat.

Setting the Accelerator Pump:

Check that the plastic cam is fitted in position 2. Set the
adjuster screw on the pump lever so that it just makes
contact with the pump arm at idle.

Check the adjustment. When properly set, the pump
arm starts to move as soon as the throttle moves. The
correct adjustment must also allow a slight clearance
between the pump arm and the adjuster screw with the
throttle fully opened. This clearance should be 0.40-
0.50 mm (0.016-0.020") at wide open throttle.

Choke Setting:

The setting is split up into two parts, the choke index
and the choke qualification. Adjust the choke index first,
if this is not previously known.

Check that the bimetallic spring eyelet is against the
choke arm in the choke housing (if the choke has been
removed). Turn the choke cover so that the setting
mark lines up with the correct setting mark on the hous-
ing. The setting should be at the fourth mark to the left
(from 0-index). Tighten the choke cover.
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38.

1)

2)

3

4)

39.

42

Bend a wire or a paper clip with a maximum diameter
0.7 mm (0.028") into an “L". The length of the bent end
of the wire: maximum 3 mm (0.120").

Insert the wire into the piston slot until it bottoms, pull
out together with the piston until the wire hooks on.

Press lightly using finger pressure on the choke valve in
the closed position.

The clearance between the choke valve lower edge and
the carburetor body wall is maximum 3.55 mm (9/64").
Measure using a drill.

When adjusting, bend the tang (4) using pliers.

Setting the secondary throttle plate position (carburetor
removed). Unscrew the adjuster screw until the sec-
ondary valve is closed. Screw in the screw (clockwise)
until contact with the lever stop is obtained. Screw in
another 1/4 turn.

40.

1
2)
3
4)

5)

Setting the choke unloader.

The choke must be correctly adjusted.

The primary valve must be in the fully open position.
Press lightly on the choke valve in the closed position.

Measure the distance between the choke valve lower
edge and the back wall of the primary air horn. The dis-
tance shall be maximum 7.6 mm (19/64").

To adjust, bend the tang on the throttle shaft lever (be-
low the choke housing).



Overhauling and Checking the
Carburetor

500A/SP, 500A/DP (AQ211),
Rochester 2GE

41. The construction of the Rochester 2GE carburetor.

The carburetor is a two-barrel, single-stage down-draught

carburetor.
The venturi diameter is 43 mm (1 11/16").

1. Carburetor body

2. Main jet (2 pcs)

3. Power Valve

4. Venturi

5. Choke

6. Fast Idle Cam

7. Screen

8. Return Spring

9. Check valve, accelerator pump
10. Throttle Body

11. Idle Mixture Screw (2 pcs)
12. Float

13. Needle and Seat Assembly
14. Accelerator Pump

15. Power Piston

16. Fuel Inlet with Filter

17. Vacuum Break

18. Pump Shaft

19. Pump Linkage

20. Carburetor Cover

21. Throttle Lever

22. Choke Valve

42.

43.

Removing the Carburetor

Remove the carburetor flame arrestor, wrench size 11
mm. Remove the throttle cable from the control mecha-
nism. Remove the fuel line, wrench size 17 mm. Re-
move the carburetor, wrench size 13 mm.

NOTE! Do not forget to disconnect the electrical con-
nections to the choke.

Dismantling the Carburetor Cover.

NOTE! Before disassembling the carburetor, it must be
cleaned if it is dirty externally. Clean carefully using a
brush and carburetor cleaner, thinners or other sol-
vents.

WARNING! Always work in well ventilated areas:
Open flames are extremely dangerous.

IMPORTANT! Do not use more cleaner than abso-
lutely necessary and minimize your exposure to
these solvents as they can be harmful.

The carburetor must never be immersed in cleaning
fluid to loosen up dirt. Rubber and plastic components
can be damaged by certain types of cleaning sol-
vents.

Hold the carburetor in the horizontal position with the
flame arrestor installed. If compressed air is used for
drying and blowing clean, pull a plastic bag over the
flame arrestor. Blow from above and downward. Do not
direct the air in from underneath the carburetor. Remove
the flame arrestor and wipe both the upper and edge un-
derside clean with a clean lint-free rag.

. Remove the clip for the accelerator pump linkage.
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45, Remove the idle cam.

46. Remove the linkage level for the choke and vacuum
break. The screw head — TORX 10. Remove the vacu-
um break.

47. Remove the eight screws for the carburetor cover. If the
cover is stuck, gently knock it with a screwdriver han-
dle so that it loosens.
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48.

49,

1
o

Checking and adjusting the float level, upper posi-

tion. With the cover upside down measure from the
seam on the tapered end of the float to the carburetor
gasket. Use T-gauge 884616-4 (1). The float level
should be 12,9 mm (0,51"). Adjusting: Bend the float
arm (2) at the point shown by the arrow. After adjusting,
check that the float hangs straight.

Checking and adjusting the float level, lower posi-

tion. Turn the carburetor right side up and let the float
(1) hang free. Measure from the gasket to the seam at
the tapered end of the float. The level (2) should be 44.4
mm (1.75"). Adjusting: Bend the tang (3) at the point
shown by the arrow. Cheek that the float needle (4)
does not stick at the maximum position.

50. Replacing the Float Needle and Seat

Remove the float by pressing out the float shaft (1). The
float needle can now be unhooked from the float arm,
Unscrew the seat with a 10 mm (3/8") wide bladed
screwdriver. Screw in the new seat using a new seal.
Do not forget to fit the baffle (2) around the float needle.



51. Checking and adjusting the accelerator pump

52.

53.

movement. Unscrew the idle screw (1). Hold the throt-
tle valve (2) completely closed. Measure from the upper
surface of the carburetor cover to the top of the pump
rod (3). The distance should be 31.2 mm (1.23"). Adjust-
ing: Bend the linkage rod (4) at point shown by the ar-
row.

Checking and adjusting the choke lever.

Remove the cover for the choke (1). Close the choke
valve by pressing up on the lever (2). Turn the choke
arm so that a 3 mm (0.012") drift can be inserted into the
hole in the choke housing (3). The edge of the choke
arm should make light contact with the drift inside the
choke housing. Adjusting: Bend the linkage arm (4).

The Choke Coil Setting.

Loosen the locking screws (1). With the choke valve
fully open (cold choke), turn the choke cover against
the tension of the bimetallic spring until the choke clos-
es. Then turn to the 0-mark (2) on the choke housing.
Tighten the locking screws (1).

54. The Vacuum Break Setting.
Place tape across the hole in the vacuum chamber (1).
Suck the rod to the bottom using the vacuum pump
884618-0. Press up the choke valve shaft lever until the
link bottoms in the slot (2). The clearance between the
valve upper edge and the carburetor bore should be 4.8
mm (3/16"). Measure using a 4.8 mm (3/16") drill. Ad-
justing: Bend the link at

55. Checking the Choke Unloader.
Hold the throttle valve (1) completely open. Measure be-
tween the valve upper edge and the carburetor bore.
The clearance (2) should be 7.6 mm (19/64"). Adjusting:
Bend the tang (3). A and B refer to the linkage order of
assembly if the carburetor has been removed. Linkage
Ais fitted before linkage B.

56. Setting the Idle Speed.
Connect a shop tachometer to the engine. Using the ad-
justment screw (1) set the idle speed as per Technical
Data.
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57.

46

Installing the Carburetor Cover.

Before installing a new gasket, check that the float nee-
dle baffle is correctly installed. Lower the cover. Check
that the accelerator pump locates correctly in the return
spring. Fit the screws and tighten them evenly in the se-
qguence shown in the illustration. Install all linkage and
the vacuum break. See also Fig. 55.



Overhauling and Checking
Carburettor Nikki, 500B

58. Functional description of the Nikki Carburettor

Carburettor body with Float Chamber
Air horn
Choke body
Vacuum Break
Fuel Intake with Filter
Float with mounting
Carburettor Float Needle
Venturi cluster
9. Accelerator Pump
10. Return Spring, Accelerator Pump
11. Power Piston
12. “Power Valve”
13. Main Jet
14. Pump Discharge Valve
15. Idling Mixture Screw
16. Idle Screw
17. Fast Idle Cam
18. Choke Linkage
19. Choke Valve
20. Pump Linkage

O N GhsWDNRE

The carburettor has two barrels and two different and
completely separate systems for measuring fuel and
air. Atidling speed and partial-load driving, fuel is fed
to the carburettor by the main jets. The fuel runs into
the main wells, one for each opening. The wells have
fuel tubes for idling/partial-load systems and emulsion
tubes for the main metering/full load system.

The idling system supplies the engine with fuel when
the throttle plate is partly or completely closed. It is
helped by negative pressure from the air inlet.

The Nikki carburettor is a two-barrel, one-stage carburettor.
The diameter of each barrel (venturi) is 43 mm (11/16").
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When the valve is closed, the negative pressure at the open-
ing (1) under the valve is high. There is atmospheric pres-
sure at the opening (2). The large difference in pressure
causes air to rush into the mixing channel taking fuel with ft.

More air is taken in through the other opening (3). Fuel/air is
mixed in the mixing channel (4) which opens out at the idling
outlet (5). The amount of fuel/air is regulated by the Mixture
Screw (6).

The idling system has an extra opening (4) which starts to
function when the negative pressure reaches the opening at
the petrol valve. This gives a smooth transition from idling to
partial-load driving.

The main metering system consists of emulsion tubes (7)
which are embedded in the main fuel channels. The full-load
system starts working gradually when the petrol valve be-
gins to open and air enters into the venturi tubes (openings)
in accordance with the venturi principle which states that
when air flows through a constricted tube, flow is fastest and
pressure lowest at the point of maximum constriction.

In the carburettor, this is utilized by placing the opening of
the discharge nozzle inside the venturi itself. To further in-
crease the vacuum signal, the discharge nozzle opening is
formed into a booster venturi.

The main fuel well (8) receives air through the air bleed (10);
in this way, the movement of fuel/air is accomplished with
the help of negative pressure. The fuel/air mixture is created
in the emulsion tube (7) when air flows in through the holes in
the side of the well.

The power system is a part of the main metering system
and provides additional metered fuel when high speed or
high load conditions exist. Under either condition, the vacu-
um in the air inlet is at its lowest (close to atmospheric pres-
sure) due to the large air flow when the valve is fully open.
The engine is operating with a surplus of air and to get higher
output additional fuel must be provided; negative pressure is
allowed to control a plunger which has a spring on it (11)
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which opens an extra passage for fuel in addition to the main
one. The “Power Valve”, as it is called, is equipped with a
loaded spring which opens when the Power Valve vacuum
plunger is reached. When the vacuum in the engine increas-
es, the vacuum plunger will move upwards and the Power
Valve will be closed by its loaded spring.

The accelerator pump is of the diaphragm type equipped
with a loaded spring. The pump is operated mechanically
from the throttle arm. When acceleration occurs, the dia-
phragm is pushed downwards and fuel is forced from the
cylinder of the pump.

The pressure of the fuel then opens the seat valve (12), and
fuel reaches the two jets which direct the fuel booster venturi
at each of the openings. When the downward movement of
the plunger has ceased, the pressure is lowered in the fuel
well and the seat valve is closed; thereby preventing air from
entering the pump housing or that the channel is sucked dry
by the air stream in the venturi tube.

The pump plunger is pushed upwards by the loaded spring
and the cylinder can once again be filled from the float cham-
ber using the slots (13).

The carburettor is equipped with an electric choke. The
choke cover has a bimetallic spring strong enough to keep
the choke valve in a closed position. In the case of cold
starts, the bimetallic spring is electrically heated.

When the engine has been turned off and it has cooled
down, the spring contracts and closes the valve.

59. Removing the carburettor
Remove the carburettor flame arrestor, wrench size 11
mm. Remove the throttle cable from the control mecha-
nism. Remove the fuel line, wrench size 17 mm. Re-
move the carburettor, wrench size 13 mm.
IMPORTANT NOTE! Do not forget to disconnect the
electrical connections to the choke.



60.

Dismantling the carburettor cover

IMPORTANT NOTE! Before disassembling the carbu-
rettor, it must be cleaned if it is dirty externally. Clean
carefully using a brush and carburettor cleaner, thinners
or other solvents.

WARNING! Always work in well ventilated areas.
Open flames are very dangerous.

IMPORTANT! Do not use more cleaner than abso-
lutely necessary and minimize your exposure to
these solvents as they can be harmful. The carburet-
tor must never be immersed in cleaning fluid to loos-
en up dirt. Rubber and plastic components can be
damaged by certain types of cleaning solvents.

Hold the carburettor in a horizontal position with the
flame arrestor installed. If compressed air is used for
drying and blowing clean, pull a plastic bag over the
flame arrestor. Blow from above and downward. Do not
direct the air in from underneath the carburettor. Re-
move the flame arrestor and wipe both the upper edge
and the underside clean with a clean lint-free rag.

61.

Dismantling and cleaning the fuel filter. If the filter is very

clogged up, unfiltered fuel may reach the carburettor if

the fuel pressure is greater than the pressure of the filter

spring. Should this happen, the whole carburettor will
need to be carefully cleaned.

64. Remove the eight screws for the carburettor cover. If
the cover is stuck, gently knock it with a screwdriver
handle until it loosens. Disconnect the vacuum tubing
and remove the vacuum break and linkage as a unit.

-
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65. Checking and adjusting the float level,
upper position

62. Remove the pin for the linkage of the accelerator pump.

Measure from the lower dot on the float to the carburet-
tor gasket which should be in place. Use T-gauge
884616-4 (1). The level of the float should be 12.5 mm
(0.49") £1.5 mm (0.06"). To adjust: Bend float arm (2) at
the point by the arrow. After adjustment, check that the
float (3) is hanging straight.
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66.

Checking and adjusting the float level,

lower position

Turn the carburettor right side up and let the float (1)
hang free. Measure from the gasket to the seam at the
tapered end of the float. The level (2) should be 36.5
mm (1 7/16"). To adjust: Bend tang (3) at the point indi-
cated by arrow. Check that the float needle (4) does not
stick at the maximum position.

67.
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Replacing the float needle

Remove the float by applying pressure to the float shaft
(2). The float needle can now be unhooked from the
float arm.

NOTE! The float needle consists of 3 separate and
loose pieces. Unscrew the seat using a 10 mm (3/8")
wide-blade screwdriver. Screw the new seat in place
using a new seal. Do not forget to fit the baffle (2)
around the float needle.

68.

69.

Changing the main jets

Loosen the main jets with a wide-blade screwdriver.
The carburettor is equipped with two main jets (1) size
185 and a Power Valve.

Fuel channels

Blow-clean the air bleeds and fuel wells with com-
pressed air. Remove the booster venturi and blow-clean
it separately.

Booster venturi construction:

1.
2.
3.
4.
5.
6.
7.

Venturi cluster for the main metering system
Emulsion tubes

Fuel tube system

Acceleration pump nozzle

Main air bleed

Idle air bleed

Idle air bleed



70.

71.

The choke coil setting

Loosen the locking screws (1). With the choke valve
fully open (cold choke), turn the choke cover against
the tension of the bimetallic spring until the choke clos-
es. Then turn to the 0-mark (2) on the choke housing.
Tighten the locking screws (1).

Checking the choke unloader

Hold the throttle valve (1) completely open. Measure be-
tween the upper edge of the valve and the carburettor
bore. The clearance (2) should be 6 mm. To adjust:
Bend the tang (3). A and B refer to the mounting order of
the linkage 9 the carburettor cover has been removed.
Link A should be mounted before link B.

72.

73.

Setting the idle speed
Connect a shop tachometer to the engine. Using the ad-

justment screw (1), set the idle speed in accordance

with Technical Data.

Installing the carburettor cover

Before installing a new packing, check that the float
needle baffle is correctly installed. Lower the cover.
Check that the accelerator pump positions itself correct-
ly in the return spring. Mount the screws and tighten
them evenly in the sequence indicated in the illustration.
Install all linkage and the vacuum break. See also Fig.
71.
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Overhauling and Checking the Carburetor 501A, 570/MS4
(AQ231, BB231, BB261)

Functional Description — Carburettor: Rochester 4AME
The carburetor is a four barrel, two-stage, down-draught carburetor.

74. Carburetor Construction, Rochester 4ME.

Linkage for choke valve

Screw for the choke valve shaft
Choke valve lever

Choke valve shaft

Choke valve

Choke valve screw (2)

Screw for carburetor air horn (short)
Screw for carburetor air horn (long)
11. Secondary fuel needle hanger

13. Screw for carburetor air horn (countersunk — 2)
14. Control lever for pump

15. Shaft for pump lever

16. Carburetor air horn, complete

17. Fuel needle, secondary

18. Pump, complete

19. Spring, pump return

20. Gasket, carburetor air horn — fuel bowl
21. Float, complete

22. Float shaft, complete

23. Spring, holder for primary fuel needles
24. Intermediate piece, fuel bowl

29. Protection plate, secondary venturi
30. Lever, choke rod (lower part)

31. Fuel needle, primary (2)

32. Main jet, primary (2)

33. Power piston for fuel needles, primary
34. Spring

35. Holder, ball pump discharge

36. Ball, check valve accelerator pump
37. Float needle and seat, complete (standard)
38. Fuel bowl, complete

39. Choke cover with spring

43. Arm

45. Locking screw

46. Locking washer

47. Chock housing

49. Shaft with lever

50. Seal

52. Spring, adjuster screw idle

53. Screw, idle speed adjustment

54. Spring, filter discharge

55. Filter, fuel intake

56. Gasket, fuel filter

57. Filter nut, fuel intake

58. Rod for vacuum break

59. Vacuum break, complete

60. Bracket for vacuum break

62. Hose for vacuum break

63. Gasket, throttle body — fuel bowl

64. Throttle Body, complete

65. Fastening screw, throttle lever

66. Linkage, secondary valve

68. Lever

69. Linkage, accelerator pump

71. Spring, fuel needle idle mixture

72. Fuel needle, idle mixture

73. Fastening screw, throttle body to fuel bowl
75. Gasket, throttle body — inlet manifold

ONoGORWNE
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75. The first stage (primary side) consist of two 13/8" (35
mm) barrels where the fuel is metered through a combi-
nation of fixed main jets and tapered fuel needles (32).
The up and down movement of the fuel needles (31) in
the main jets is controlled by a spring loaded power pis-
ton (33). The power piston is regulated by manifold vac-
uum.

The primary side is also equipped with an accelerator
pump consisting of a spring loaded piston (18) that
moves in a fuel filled well. Movement of the piston is
controlled by a lever (14) that is connected by linkage
(69) to the throttle mechanism. When the throttle is
opened it pushes the piston down into the well forcing
fuel through the accelerator pump check valve (36) to a
passage and into the primary venturi.

The accelerator pump piston contains a check valve on
the piston plunger itself. When the piston moves down-
ward into the fuel well the valve is closed. When the pis-
ton moves upwards, the valve opens allowing the fuel
well to fill and any gas to escape. The accelerator pump
check valve closes when the pump piston moves up-
ward preventing air from being sucked into the pump
well.

76. The second stage (secondary side) consists of two
2 1/4" (57 mm) venturis controlled by a mechanical set
of throttle plates as well as a vacuum operated air
valve. When the primary side throttle is completely
opened, linkage (66) opens the mechanically operated
secondary throttle plates located at the bottom of the
carburetor bore (16). This exposes the vacuum operat-
ed secondary air valve, mounted at the top of the carbu-
retor bore (16), to manifold vacuum. As the air valve
opens an eccentric cam mounted on the air valve shaft
lifts the hanger (11) and in turn the secondary needles
(17). The tapered needles lift out of a fixed orifice which
meters the fuel proportionate to the air flow through the
venturi. The higher the needle is lifted the more fuel is
delivered to the secondary venturi.

77.

78.

The fuel bowl! is centrally located between the two pri-
mary venturis, which makes for a short fuel transfer dis-
tances to both the primary and secondary fuel circuits.
The float (21) is made of a closed cell plastic material
hung on a lever, which pivots on a shaft (22). The other
end of the lever operates the float needle which works
in a brass seat (34).

The incoming fuel must first pass through a spring load-
ed filter (55). Should the filter become blocked so that
fuel cannot flow through, the fuel pump pressure will
overpower the spring pressure (54) and bypass the
clogged filter element.

Idle System. The primary side of the carburetor incor-
porates an idle system to supply the correct air/fuel mix-
ture during idle and off-idle operation. The idle circuit is
necessary since airflow through the venturi at these
slow engine speeds is insufficient to obtain efficient me-
tering through the main metering system. Fuel flows
from the main jets to the main well. It then passes
through the idle passage where it is picked up by the
idle tube. At the top of the idle tube it mixes with air from
the idle air bleeds and flows down another passage,
through an idle channel restriction, and exits through the
idle discharge hole below the slightly opened throttle
plate. The idle discharge hole has an adjustment screw
(53) to provide the correct mixture setting. Turning the
screw in (clockwise) leans the mixture out and turning it
out (counter-clockwise) richens the mixture up.
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79.

80.

Vacuum break. The secondary air valve is controlled
by a vacuum break (59). It consists of a spring loaded
diaphragm which is connected to the air valve by a
piece of linkage (58). When manifold vacuum exceeds
127-152 mm Hg (5-6" Hg) the diaphragm fully retracts
by overcoming the spring tension. In this position the
linkage (58) is in the rearmost of the slot of the air valve
lever and the air valve is consequently closed.

During acceleration or when the engine under load man-
ifold vacuum drops and the diaphragm spring over-
comes the effect of the vacuum on the diaphragm and
presses it outward. The linkage (58) extends and
moves forward in the lever groove and allows the air
valve to open.

The vacuum connection to the diaphragm has a restric-
tion to provide gradual opening of the air valve. This is
done so that the heavier fuel gets a chance to start to
flow to the secondary discharge nozzles to prevent a
lean mixture.

The carburetor has an electric choke. There is a bime-
tallic spring which keeps the choke valve in the closed
position when the engine is cold. Upon starting the bi-
metallic spring is electrically heated and the spring be-
gins to unwind. As it unwinds it begins to open the
choke valve by means of the choke arm (43) and link-
age (1). When the choke shaft (49) turns as the choke
opens it releases the lock for the secondary air valve
and allows the secondaries to operate if required.

As the spring pressure holding the choke closed de-
creases the vacuum underneath will gradually take over
so that the valve will continually open until the spring is
completely unwound. The electric heating of the choke
is done in two stages with a built-in thermostat monitor-
ing the temperature of the choke housing. If it is suffi-
ciently hot, due to the rising heat from the engine, the
spring will be heated rapidly. In this condition the bime-
tallic spring is already partially unwound due to the en-
gine heat, the choke valve will open much faster. There-
fore little or no choke is used when starting a warm en-
gine.
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Overhauling and checking the Rochester
4 ME Carburetor, VP No. 841047-4

82.

CoNoORwNE

. Fuel channel primary barrel

. Accelerator fuel channel (primary)
. Fuel needle (secondary)

. Fuel pipe (secondary)

. Main jet (secondary)

83. Dismantling the carburetor cover.
NOTE! Before opening the carburetor, it must be
cleaned if it is dirty externally. Clean carefully using a
brush and carburetor cleaner, thinners or other dena-
tured alcohol.

WARNING! Always work in well ventilated areas. No
openflames!

IMPORTANT! Never use more cleaner than abso-
lutely necessary and minimize your exposure to
these solvents as they may be harmful. The carbure-
tor must never be immersed in cleaning fluid to re-
move dirt. Rubber or plastic components can be
damaged by certain types of cleaning agents.

Hold the carburetor in the horizontal position with the
flame arrestor installed. If compressed air is used for
drying and blowing clean, pull a plastic bag over the
flame arrestor. Blow from above and downward. Do not
direct the air in from underneath the carburetor. Remove
the flame arrestor and wipe both the upper edge and un-
derside clean with a clean lint-free rag.

. Carburetor Air and Fuel System.

Carburetor cover

Primary barrel (first stage)
Secondary barrel (second stage)
Fuel bowl

Accelerator pump (primary barrel)
Primary venturi with discharge nozzle
Secondary valve

Air valve (secondary)

Fuel channel secondary barrel
Channels, idle system

84. Place the carburetor in the fixture 884620-6. Remove
the arm for the choke intermediate linkage at the choke
valve. Remove the small TRX screw for the secondary
hanger (in the middle of the secondary air valve) and
pull out the hanger together with the needles.

Removing the carburetor.

Remove the carburetor protective cover, wrench size
10 mm. Remove the flame arrestor, wrench size 11
mm. Remove the throttle cable from the throttle mecha-

nism. Remove the fuel line, wrench size 17 mm. Re- 85. Pushin the pin for the accelerator pump lever, using
move the carburetor, together with the brackets for the drift 884613-1, only far enough to release the lever.
protective cover, wrench size 1/2". When reassembling, the pin is pressed in with a screw-
NOTE! Do not forget to disconnect the electrical con- driver.

nections to the choke.
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86.

87.
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Remove the center stud. Remove the two countersunk
screws in the carburetor bore, remove the two baffle
screws and the three short and two long screws. All the
screw heads are TRX 20. Pry loose the carburetor cov-
er carefully so that it releases from the gasket. Lift the
cover and remove the vacuum break linkage.

NOTE! Be careful not to let the accelerator pump fall
from the cover.

Checking and adjusting the float level.

Remove the fuel bowl spacer to allow better accessibili-
ty. Hold the float shaft (1) in position while measuring,
see diagram. Lightly press the float arm (2) against the
float valve.

Measure from the upper edge of the fuel bowl to the top
of the float (3), 4.8 mm (3/16") from the tip of the float.
Use T-gauge 884616-4. The float level should be 6.1
mm (0.24") Adjusting: Remove the float and bend the
float arm (4) up or down. Check after adjusting that the
float hangs straight.

88a. Replacing the needle and seat.

Remove the carburetor cover gasket, being careful
where the primary needles pass through the gasket.
Remove the return spring for the accelerator pump (1).
Remove the power piston together with the primary nee-
dles as one unit (2). This is done by repeatedly pressing
down and quickly releasing the piston. Remove the fuel
bowl plastic spacer (3). Remove the power piston return
spring. Remove the float and float needle together by
pulling them out by the float hinge pin (4). The float nee-
dle and float hinge pin can now be removed from the
float. Remove the seat and remove the seal.

88b. Adjusting the air valve spring.

Loosen the locking screw (1) approximately 1/4 turn us-
ing a Torx driver, TRX10. Turn the adjuster screw (2)
counter-clockwise until the air valve is partly opened.
Turn the adjuster screw clockwise until the air valve just
closes, and then turn it another 1/2 turn. Lock with the
locking screw (1).



89. Installing the carburetor cover.

Fit a gasket carefully over the primary needles and
guide pins. Check that the gasket holes for the fuel pas-
sages are correctly centered. Install the vacuum break
linkage to the air valve lever. Carefully lower the cover.
Check that the accelerator pump locates correctly into
the return spring. Install the secondary needles and
hanger.

90. Install the two long screws, 6 and 7 and the two coun-

tersunk, 1 and 2. Install the baffle with screws 3 and 4.
Install the remaining screws and tighten in the sequence
shown in the diagram. Install the accelerator pump le-
ver.

91.

92.

93.

Checking and adjusting the accelerator pump
stroke.

Throttle valve (1) must be completely closed.

If necessary, bend away the stop tang (2) so that the
primary throttle valve can be closed completely. (Dia-
gram is with throttle arm removed.)

The linkage must be in the innermost hole on the accel-
erator pump lever (3).

Measure from the top of the carburetor (4) (by the bowl
vent) to the pump rod at its upper position. The distance
should be 9.1 mm (0.36"). Bend the accelerator pump
lever (5) when adjusting.

Checking and adjusting the choke lever.

Remove the cover for the choke.

Close the choke valve (1) by pressing up the choke
arm (2) —insert a 3 mm (3/16") drift into the hole in the
choke housing.

The lower edge of the choke arm (4) should make light
contact with the drift.

Adjusting: bend the linkage arm at (5), see diagram in-
sert.

The choke coil setting.

Loosen the locking screws (1).

With the choke valve fully open (cold choke and en-
gine), turn the choke cover (2) until the choke valve just
closes.

Turn to the 0-mark on the choke housing (3).

Tighten the locking screws.
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95.

96.
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The vacuum break setting.

Place an angle gauge 884617-2 on the choke valve
as per points 98-100.

Apply vacuum (2) with the pump 884618-0 to 18" Hg
(60.9 kPa).

Press the throttle arm tang lightly against the vacuum
break rod (3).

The choke valve should open to the set number of de-

grees: 26°. Check on the bubble level. If necessary, ad-

just by bending the throttle arm tang (3).

Simplified setting (less accurate)

Press in the vacuum rod (5)
Press the valve arm tang lightly against the vacuum
break rod (3).

Measure the valve opening (6) using a 3 mm (3/16") drill

bit.
Where necessary, adjust by bending the throttle arm
tang (3)

Checking and adjusting the choke unloader

Place an angle gauge 884617-2 on the choke valve
as per points 98-100. The choke coil must be at the
0-mark.

Hold the throttle valve wide open.

Close the choke valve by pressing up the intermediate
lever tang (2). Hold it in place using a rubber band (3).
The choke valve shall open (incl. linkage play) at 33°
4).

When adjusting, bend the tang (5).

97. Simplified setting (less accurate).

e  Follow point 96, except, measure the choke valve open-
ing with a 4 mm (5/32") drill, instead of the angle gauge.
Place the drill on the underside of the valve (by the float
bowl vent).

98. Measuring with the angle gauge 884617-2.
The angle gauge can be used for measuring the choke
valve opening angle. If the carburetor has been re-
moved, it must be placed so that the throttle plates and
linkage function in the same way as if the carburetor
was installed on the engine.

99. Close the choke valve (1) and place the magnetic foot
of the tool on the valve (2). Zero the degree plate and
center the bubble level (4).

100. Adjust the degree plate to the angle given (33) (5).
Adjust carburetor if necessary (as per 94 and 96) until
the bubble level is centered.

101.Checking and adjusting the secondary valve open-
ing ratio.

The screw is set to the correct idle speed (1)

The choke valve is completely open (2)

The lever is against the tang (3)

Measure the clearance in the oval hole (4) 3 mm (1/8").
Do not touch the linkage rod during the measuring

e When adjusting, bend the tang (at the arrow)



102. Adjusting the arm for the secondary valve (second
stage) opening function.

e  Open the primary valve until the arm touches the tang
1)
The arm must be in the middle of the oval hole (2).
When adjusting, bend the tang (at the arrow) (3)

104. The carburetor housing (1) is cast in one piece with its
two barrels (venturis). The fuel bowl and the choke
valve are fitted on the air horn cover (2).

Overhauling and checking the
carburetor. Holley 2010, 572

105. The fuel bowl has bottom mounted main jets and a vac-
uum controlled power valve. The fuel bowl has also a
outlet direct to the acceleration pump. The bowl is venti-
lated with ventilation pipe opening out above the barrels.

103. The Holley 2010 is a two-barrel one-stage down-draft
carburetor. Its construction makes for easy servicing
with few main components, which facilitates i.e. clean-

ing.

106. The float is made of a plastic material and mounted with
a centre pivoted. The float’s lever affects the seat valve,
which is replaceable. The inlet has fuel filter consisting
of a brass mesh.
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107. The two barrels are supplied with fuel from the idle sys-
tem, main metering system, power system and the ac-
celerator pump.

108. The idle system supplies the engine with fuel when the

60

throttle plate is partly or completely closed. It works by
using the underpressure from the inlet pipe. When the
valve is closed the underpressure at the opening (1) be-
low the valve is high. When opening (2) there is atmos-
pheric pressure. This great pressure difference makes
air rush in to the channel, taking with it fuel to the fuel
channel’s opening (3). This fuel has been mixed with air
in the idle well at the top of the booster cluster, see pos
7-9 point 109. The orifice has an adjuster screw (6)
which controls the fuel mixture.

The idle system has extra orifices (4), which also start
to work when the throttle valve starts opening and the
orifice is reached by the underpressure. This gives a
smooth transfer from running with help from the idle
system to the main system. The fuel supply is done via
the main jet (7) into the idle system’s fuel channel.
When the fuel bowl has atmospheric pressure, the pres-
sure difference helps to suck the fuel (3). The fuel chan-
nel has a limiter (5), which controls the amount of fuel
for the idle system.

109. Main metering system works on the venturi principle.

This means that when air flows through a constricted
tube, the flow is fastest and the pressure lowest at the
point of maximum constriction.

In a carburetor this is utilized by placing the orifice of the
discharge jet in the venturi itself. To further increase the
vacuum, the discharge jet’s orifice has been formed into
a booster venturi (1). The emulsion is led from the fuel
bowl through the main jet (2) into the main well (3).

The fuel/air mixture is obtained there by the air flowing
from the booster venturi (4) tubes. The tubes have
drilled side holes and are recessed in the main fuel
channels. Air flows into the inlet port (5), where there is
atmospheric pressure, down and into the tubes’ side
holes. The pressure difference between the booster
venturi (1) where the fuel/air mixture flows out (vacuum)
and (5) and the fuel bowl (atmospheric pressure) cre-
ate, in this way, the driving force for the fuel transfer.
Extra air, which helps with the fuel transfer is taken in
via (6). The idle system’s fuel mixing chamber, which is
supplied with fuel via the pipe (8) and air through the
hole (9), is located at (7).

The amount of air flowing through the venturi decides
the amount of fuel to be pressed out from the fuel bowl.

When the valves are fully open the air speed in the ven-
turi is greatest, the pressure in the venturi is at it's low-
est, and the fuel transport is the highest. The replacea-
ble main jets limit the fuel flow. The main jets are
marked with the flow capacity in cm3/min.



110.

111.

The power system is part of the main metering system
and complements it at high speed operation or if high
load conditions exists. In these cases the vacuum in the
intake manifold is at its lowest (near atmospheric pres-
sure) due to the great air flow with fully open valve.

At full load one requires as high power output as possi-
ble and this is achieved by adding more fuel to the air
surplus. Therefore, one allows the underpressure to
control a spring loaded vacuum valve (1), which opens
an extra channel for fuel above the main jet. This
so-called “Power valve” is marked with a number corre-
sponding to the vacuum at which it opens. An 65 power
valve will open when the vacuum drops below 6.5 inch-
es of mercury.

When the valves starts to close and the underpressure
increases, and the spring force will be overpowered
closing the extra fuel channel. This allows the carbure-
tor to provide optimum efficiency with low fuel consump-
tion in the intermediate range and yet still provide the
possibility of high power outputs.

The accelerator pump is of the diaphragm type and is at
the bottom of the fuel bowl.

The accelerator pump has two functions:

1

2)

To compensate for the lack of fuel when the throttle
opens and air rushes in. The lack of fuel occurs due to
the fuel being considerably heavier, i.e. has a higher
density than air. This leads to inertia in the fuel supply at
rapid throttle changes resulting in a too lean fuel/air mix-
ture.

To compensate for the fuel which condenses on the in-
take manifold surfaces when the throttle is opened rap-
idly at low engine speeds. A sudden drop of the vacuum
tends to condensate the fuel.

112. The pump is driven mechanically from the valve shaft.

The throttle shaft is equipped with a plastic cam (1)
which operates the acceleration pump lever (2) through
an intermediate lever. The construction of the cam de-
cides the pump’s capacity, and its profile how this fuel
amount is distributed during the throttle’s opening.

113. The fuel runs down into the pump from the fuel bowl via

the channel (3). When the pumper lever presses up the
spring loaded diaphragm, the supply diaphragm (4). The
fuel is then pressed further in a channel to a seat valve
(5) which opens allowing the fuel to reach the jets.
These squirt a jet aimed at the booster venturi in the
barrels.

When the pressure drops in the fuel channel the seat
valve (5) closes, preventing air from entering into the
pump housing or the channel is sucked dry by the air
flow in the venturi. The seat valve consists of a ball with
a pin as counterweight. When the pressure drops in the
pump housing, the weight of the fuel bowl fuel opens the
return diaphragm allowing the fuel to run down into the
pump housing. At the same time, the return spring in the
pump presses back the pump diaphragm, thus creating
the pump’s capacity.
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114. The choke is of the electric type. The choke cover con-
tains a bimetallic spring which by means of its spring
pressure keeps the choke valve in the closed position.
When starting from cold, the bimetallic spring is heated
electrically. Once the engine has started, a vacuum
controlled piston in the choke housing pulls the choke
valve to a preset position, the so-called “qualified” posi-
tion. The remainder of the choke valve’s opening is
done by the bimetallic spring.

When the engine is stopped and cools down, the spring
pulls together and closes the valve.

Overhauling and adjusting the
carburetor

Carburetor overhauling Holley 2010
Technical data
Choke setting

VP nr857147-3
7 marks from left

115. Removing the carburetor from the engine: Remove the
carburetor’s protective cover, socket size 10 mm. Dis-
connect the electrical connection to the choke and the
vacuum tube to the fuel pump. Remove the throttle ca-
ble and return spring. Remove the fuel pipe connec-
tions. Wrench sizes 17 and 19 mm.

WARNING!
Be careful to avoid fuel spillage.

Remove the carburetor from the intake manifold.
Wrench size 1/4" allen.
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116. Removing the carburetor cover:
NOTE! Before opening the carburetor it must be
cleaned externally if dirty. Clean carefully using a brush
and carburetor cleaner, thinners or denatured alcohol,
i.e methylated spirits.

WARNING! Always work in well ventilated areas:
Open flames are not allowed nearby.

Important! Do notuse more cleaner than absolutely
necessary and only for shortest possible time. The
carburetor must never be immersed in cleaning fluid
to loosen up dirt. Rubber and plastic components can
be damaged by certain types of cleaning solvents.

Hold the carburetor in the normal horizontal position with
the flame arrestor fitted. If compressed air is used for
drying and blowing clean, a plastic bag must be pulled
over the flame arrestor as protection. Blow from above
and downwards, do not direct the air flow in from under-
neath the carburetor. Remove the flame arrestor and
wipe the upper and lower sides clean using a clean
lint-free rag.

117. Place the carburetor in fixture 884620-6. Alternatively, fit
four M8 or 5/16" bolts with a minimum length of 45 mm
(1 3/4") in the carburetor mounting holes to provide a
raised working position.

oy 1 - . ;
-
118. Unscrew the carburetor’s centre bolt. Wrench size 11
mm.



122. Remove the pump diaphragm and the return spring.
Leave the check valve diaphragm in place, as per fig-
ure. Check that the diaphragms are undamaged.

119. Remove the wire clip that secures the choke linkage.

120. Unscrew the 3 TORX-20 bolts and remove the choke
housing. Unscrew the 6 TORX-25 bolts and carefully lift
off the air horn cover. It might be necessary to knock
lightly using a screwdriver handle or a plastic mallet to
separate the units.

123. Remove the power valve covers. Bolt TORX 20.

121. Remove the accelerator pump from the fuel bowl. Bolt 124.Remove the power valve using a 1" ring wrench or
head TORX 20. socket. When reassembling, tighten the valve to a
torque of 11 Nm (1.1 kpm/8 ft/Ib).
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128.Clean the carburetor housing internally using a mild
cleaner such as kerosene. Blow all the passages clean
using compressed air.

129. Clean all the removed carburetor parts. Blow clean all
passages in the booster venturi and the hollow bolt. En-
sure that the accelerator pump and power valve dia-
phragms are undamaged.

125.Remove the booster venturis.
NOTE! The seat valve for the accelerator pump’s fuel
channel is located under the hollow bolt that holds the
booster venturi.

130. Checking the choke housing:
Remove the choke housing. Check that the choke vac-
uum piston does not stick. Blow the vacuum channel
clean using compressed air. Remove the piston, if nec-
essary, by unscrewing the choke spindle. Press in the
stop rivet in the piston rod and pull out the piston. The
piston can be polished using a very fine-grained emery
cloth. Blow the vacuum channel clean using com-
pressed air. Lightly oil the shaft and accelerator cam’s
hub. Reassemble the parts; do not forget to press back
the rivet.

126. Unscrew the main jets from the fuel bowl! using a
wide-bladed screwdriver, at least 8 mm (5/16") wide.

131. Replacing the float and the seat valve:
Press out the float shaft and remove the float. The seat
valve is replaced by unscrewing the locking screw; the
valve can now be unscrewed with the adjustment nut.
NOTE! Take care of the nut which is loose on the
valve. Before fitting, lubricate the O-ring (1) and place
new gaskets above and below the adjustment nut.

127. Unscrew the idle mixture screws for both barrels.
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Carburetor Adjustment

Adjusting the float level

WARNING! Be very careful when adjusting the float
level. Smoking, open fire or sparks are not allowed
nearby. Be aware of the engine’s moving parts such
as belts and pulleys, so that clothes, tools or parts of
the body do not come into contact.

i r'ili K o LT

132. With the engine at idling and the throttle control in Neu-
tral, unscrew the level plug. Loosen the locking screw
and turn the adjustment nut until the fuel is level with the
bottom of the level hole. Check the setting by accelerat-
ing the engine a few times with the gear in Neutral.
Tighten the lock screw while holding the lock nut with a
16 mm (5/8") wrench. Fit the level plug.

Idle setting

133. The screws for the idle mixture are located one on each
side of the carburetor housing. If the screws have been
removed, then a basic setting must be done first. With
the engine stopped, the mixing screws should be
screwed in until they bottom. Do not screw them in
hard, as this can damage the seat! Then screw out both
screws 3/4 turns (counterclockwise).

ey

134. Run the engine until it reaches normal operating temper-
ature. Set the idle speed to 750 rpm using the stop
screw on the throttle valve lever. Use a workshop ta-
chometer.

135. Connect a vacuum gauge to the tapping (1) on the in-
take manifold. Make note of the mixing screws’ original
position (the screwdriver slot). Adjust both screws
equally; adjust by 1/8—1/4 turn at the time to the highest
possible value on the vacuum gauge is obtained. Set
the idle speed to 750 rpm again with the stop screw.
The same procedure is then repeated once more.

65



136.

137.

Setting the accelerator pump.

Check that the plastic cam is fitted in position 2. Set the
adjuster screw on the pump lever so that it makes con-
tact with the pump arm atidle.

Check the setting. When properly set, the pump arm
starts to move as soon as the plastic cam moves. The
correct adjustment must also allow a slight clearance
between the pump arm and the adjuster screw with the
throttle fully open. This clearance should be 0.40-0.50
mm (0.016-0.020 in) at wide open throttle.

Check the function with the throttle cable connected. Let
someone manoeuver the throttle control at the helm with
the engine stopped. Remove the flame arrester and
watch the booster venturi. The slightest acceleration by
the throttle control should cause fuel to be sprayed out
from the jets into the venturi. Adjust any clearance of
the throttle control mechanism.

138. Choke setting:

The setting is split up into two parts, the choke index at
the choke qualification.

Bend a wire or paper clip with a max. diameter of 0.7 mm
(0.027 in) so that the bent end is max. 3 mm (0.012 in).

1.

2.
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Insert the wire into the piston groove until it bottoms.
Pull it out together with the piston until the wire catches.
Press lightly with a finger on the choke valve in the
closed position.

The distance between the choke valve’s lower edge
and the carburetor wall should be 6.35-7.60 mm (0.25—
0.30 in). Measure using a drill bit.

When adjusting, turn adjustment screw in (clockwise) to
decrease dimension or out (counterclockwise) to in-
crease dimension.

Check that the bimetallic spring eyelet is against the choke
arm in the choke housing (if the choke has been removed).
Turn the choke cover so that the setting mark lines up with
the correct setting mark on the housing. The setting should
be at the 7th mark from left. Tighten the choke cover.

139. Setting the choke unloader

1.

2.
3.
4

The choke must be correctly set.

The primary valve is fully open.

Press lightly on the choke valve in the closed position.
Measure the distance between the choke valve’s lower
edge and the carburetor wall. The distance may be min.
7.1 mm (0.28 in).

When adjusting, bend the tang on the valve spindle’s le-
ver (under the choke housing).



Chapter 4B Cylinder heads

Removal of related parts Thermostat, thermostat housing

140. Exhaust manifold
Remove the fuel filter connections and the fuel filter. If
the left hand cylinder head is to be removed, the alterna-
tor and v-belt should be removed. Replace the two outer

bolts in the exhaust manifold with two guide pins 142. Thermostat, thermostat housing

(884609-9). Then loosen the other bolts, wrench size Loosen the thermostat housing hose connections.

9/16". Loosen the temperature sender connection, wrench
size 3/8".

143. Intake manifold

141. Carburetor ) ) Remove the cable harness and the bracket with ignition
Remove the protective cover above the carburetor (if coil and circuit breaker. Mark the spark plug leads and
applicable). Remove the fuel line and electrical connec- remove the distributor, wrench size 9/16". Remove the
tion for the choke. Remove the carburetor. intake manifold, socket size 9/16".

Be careful to avoid fuel spillage.
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Chapter 4C Cylinder heads

Overhauling the cooling

147. Loosen the belt tensioner and remove the V-belt.
Wrench size 13 mm.

144. Remove the coolant hoses from the thermostat housing.
Check the condition of the hoses. Remove the thermo-
stat housing from the intake manifold, socket size 9/16".

148.Remove and inspect the circulation pump. Wrench
size 9/16". Any evidence of damage or wear requires
the replacement of the pump as an assembly. Re-
move the pulley and install it on the new pump.

145. Remove the circlip and take out the thermostat. Use Wrench size 5/8".
two screwdrivers. Early style of thermostat housing has
a circlip with eyelets for circlip pliers.

l'!.[":"

149.Remove the coolant hoses from the sea water pump.

146. Where necessary, check the thermostat opening tem- Remove the pump bracket from the pump. Wrench size
perature by immersing the thermostat in hot water. The 1/2". Remove the pump bracket from the engine block.
thermostat should start opening at 62°C (154°F) and Wrench size 14 mm. Remove the pump from the har-
should be fully open at 72°C (162°F). monic balancer, 5/16" (Allen wrench).
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150. Remove the pump cover and pull out the pump housing
using slip joint pliers. Remove the circlip and separate
the pump and bearing housing. Take care of the seal
ring and washer. Check the ball bearing and replace if
necessary. Lubricate the ball bearing thoroughly with
grease and assemble the pump in the reverse order. In-
stall the cover using a new gasket.

151.571 (AQ311): Remove the oil and water hoses from the
oil cooler. Remove the cooler from the bracket. Flush
the oil cooler water passages clean. Any dirt or contam-
ination that is stuck can be carefully removed using
steel wire. If damaged, replace the cooler. Check the oil
and water hoses for cracks. Replace if necessary.
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Chapter 4D Cylinder heads

Overhauling the valve system

152. Remove the valve cover(s) and remove the gasket.
Use a Torx 27 driver on later production engines. Re-
move the rocker arms and push rods, socket size 5/8".
(Remove the valve lifters if the engine block is to be
overhauled. Keep them in order if they are to be re-
used).

155. Remove the valves and springs. Use tool 9986052-0.

153. Place the rocker arms, rocker arm balls, push rods and
valve lifters in the same order as were in the cylinder
heads. Mark their position so they can be installed in
their original position when reassembling.

156. Remove valve lock, seal (rubber ring), retainer, spring,
damper, and valve.

A = Exhaust valve
B = Inlet valve

154. Remove the cylinder head(s) and remove gasket.
Socket size 5/8".

157. Remove the valve stem seals from the inlet valve
guides.
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158.

159.

160. If necessary grind the valve seats. The angle should be:

161.
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Remove any carbon from combustion chambers and
valves. Clean the valve guides using tool 884630-5.

If necessary, machine the valves in a valve grinding
machine. The angle should be:

Exhaust valve: 45°
Inlet valve: 45°

Minimum valve edge height after machining: 0.8 mm
(0.0315%)

Exhaust valve: 46°
Inlet valve: 46°

Ensure that valves and valve seats are seating proper-
ly. Apply marking dye to the valve seating surface and
rotate it with light pressure against the seat. If the dye is
not evenly distributed over the entire valve seat surface
(the valve is not sealing correctly), the valve should be
re-machined or the seat should be re-ground , and a
new check carried out until the desired result is ob-
tained.

162. Check the valves and valve guides for wear. (Lower the

valve approx. 1.5 mm (1/16") when checking.

Permitted clearance:
Exhaust: 0.025-0.120 mm (0.001-0.0047")
Inlet: 0.025-0.094 mm (0.001-0.0037")

163. Where the clearance is excessive, the valve guides

should be reamed to the next oversize. Use reamer kit
884991-1 which contains reamers for 0.015" OS and
0.030" OS. The appropriate oversize valve should then
be used.



164. Check the valve springs (without damper):
Length without load: 51.5 mm (2.03")
Length with 334-370 N: 44.0 mm (1.70")
Length with 853—-905 N: 31.7 mm (1.25")

165. Install the valves. QOil the valve stem and fit the valve in
its original seat. Fit the seal (7) on the inlet valve guide.
Assemble the valve spring (with damper) (1), spring
protector (2), valve spring retainer (3) (inlet) and rotator
(4) (exhaust).

Compress the spring with the valve spring compressor,
and install the seal ring (5) in the valve stem bottom
groove. Fit the valve keepers (6) in the upper groove by
using grease to keep them in place. Remove the valve
spring compressor and install the remaining valves.

A = Inlet valve
B = Exhaust valve

166. Rocker arm studs that have damaged threads or are
loose in the cylinder head should be replaced. Remove
the rocker arm stud using tool 884627-1.

167. Ream to oversize: Tool (1) 884632-1 for 0.3 mm
(0.013") Os.

168. Apply hypoid oil to the stud and install using tool
884629-7.
NOTE! The tool should bottom against the cylinder
head.
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Valve lifters

169. If there is noise in one or more of the lifters, all lifters
should be disassembled and cleaned. Press down the
piston using a push rod and remove the circlip using a
screwdriver. Release the push rod and remove the in-

ternal parts.
O
171. Clean all parts and inspect them carefully. If any of the
internal parts are found to be worn the complete valve
——— lifter should be replaced. Place the ball and spring in the

piston and fit the ball holder using a screwdriver.

%: \S/gla\{tefg:tghsh rod g g:gt:(lalg 172. Place Fhe piston spring on the piston and insert into the

3. Valve 8. Spring for the ball valve lifter.

4. Valve ball 9. Spring for the piston NOTE! The oil holes in lifter body and piston must line

5. Ball holder up.

173. Fill the lifter with SAE 20 oil and press down the piston
using a 3 mm (1/8") drift (1) so that the oil holes align.
NOTE! Do not pump the piston.

170. Loosen the ball holder using a screwdriver. Insert a 1.5 mm (1/16") drift (2) through the oil hole so

that the piston is locked in its bottom position. Remove

the 3 mm (1/8") drift and fill the lifter with SAE 20 oll

again.

Fit the valve, push rod seat and circlip. Press down the
seat and remove the 1.5 mm (1/16") drift.
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174. Coat the bottom of the lifter with “Molycote” or equiva-
lent and install the lifters in their original lifter bores.

NOTE! New valve lifters should always be used when a
new camshaft has been installed. Fill the lifters with oil
and coat the bottom with “Molycote” or equivalent.
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Chapter 4E Cylinder heads

Assembling the cylinder head

177. Head bolt tightening should be carried out in two steps
and in the order shown in the diagram. The arrow indi-
cates the front of the engine.

1. 50 Nm (5.0 kpm/36 ft. Ib.s.)
2. 90 Nm (9.0 kpm/65 ft. Ib.s.)

175. Check to make sure that the mating surfaces are clean.
Apply a thin coating of sealing compound Permatex, or Valve Mechanism
similar, to both sides of the cylinder head gaskets.

NOTE! Use a short-fiber roller or brush.
Locate the gaskets with the raised ribbing of the gasket
facing upward.

178. Install the push rods in the same location they had when
removed.

176. Install the cylinder heads by guiding them onto the two
locating dowels. Clean all the cylinder head bolts and
apply sealer to the threads before installing.

179. Fit the rocker arms, rocker balls and rocker arm nuts in
the same order they were removed. When rocker arms
or rocker balls are installed, they should be lubricated
with “Molycote” or equivalent.
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Adjusting the valve clearance

180. The engine has hydraulic valve lifters, and can be ad-
justed during re-assembly. Tighten the adjustment nut
until the rocker arm touches the valve and push rod and
a slight resistance can be felt when turning the push
rod. Tighten the adjustment nut an additional 1 turn.

A. Turn the engine until the no. 1 piston is in the firing posi-
tion. Check the marking on the vibration damper. Valves
for no. 6 should be rocking.

NOTE! With the engine in this position, the following
valves can be adjusted:

Exhaust: 1-3-4-8
Inlet: 1-2-5-7

B. Turn the engine one revolution (360 degrees) until the
No. 6 piston is in firing position, no. 1 valves should be
rocking. Check the marking on the vibration damper.
With the engine in this position, the following valves can
be adjusted:

Exhaust: 2-5-6-7
Inlet: 3-4-6-8
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Chapter 4F Cylinder heads

Installing the intake manifold Installing intake manifold related parts.

181. Thoroughly clean the intake manifold contact surfaces
and then place the gaskets for the intake manifold. Ap-
ply sealer around the water ports. 183. Install the carburetor together with a new gasket. Install

fuel line, throttle cable and electrical connection for the
choke. For checking and adjusting, see Chapter 4A.

A Carefully check the fuel connections for any leakage.

182. Install the intake manifold. Do not forget the lifting eyes.
Tighten the intake manifold in the order shown in the di-
agram. The arrow indicates the direction towards the
front.

Tightening torque 41 Nm (4.2 kpm/30 ft. Ib.).

4

184. Install the distributor. Rotate the engine until the No. 1
piston is in the firing position. See the marking on the vi-
bration damper.

NOTE! Cylinder No. 6 valves should rock in this posi-
tion. Install the distributor.

NOTE! Do not forget the gasket. The distributor rotor
should point towards no. 1 cylinder spark plug wire.
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185.Install the exhaust manifold and risers. Use new gas-
kets and wave washers. Install the gaskets with the
metal side facing manifold. First, screw in two guide
pins (884609-9) and hang the exhaust manifold on the
cylinder head. Tighten the manifold and remove the
guide pins and install the remaining bolts. Apply “Moly-
cote” or equivalent on the threads. Install the valve
covers.

Tightening Torque:

Exhaust manifold 35 Nm (3.5 kpm/26 ft.Ib.)
Risers 25 Nm (2.5 kpm/18 ft.Ib.)

Valve covers 13 Nm (1.3 kpm)

186.Install the bracket with ignition coil and main fuse.

187. Install the fuel filter and alternator. The alternator V-belt
should be tension that it can be depressed approximate-
ly 8-10 mm (5/16-3/8") midway between the pulleys us-
ing thumb pressure.
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Chapter 5 Engine block

This chapter covers the engine block and related parts as follows:

Procedure Page
5A. Removing the related PArtS ........ooevoiiiiiiiee e 83
5B. Overhauling the crankshaft assembly ... 85
5C. Overhauling the CamShaft ............uuviiiiiiiiiii e 97
5D. Fault-tracing and repair, ignition SYStEM .........cccccviiiiiiiiiiieeeee e 101
BE. Installing related PArts .....cccvuvuiiiiieiiiiiiceeeceee e 111
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Chapter 5A Engine block

Removal of related parts.

188. Remove the starter motor and flywheel housing.

Wrench size 9/16". 190. Remove the belt pulley, socket size 5/8". Remove the

circulation pump, socket size 9/16".

189. Remove the fuel pump and sea water pump. Wrench
sizes 3/8" and 17 mm for the fuel pump, 5/16" Allen
wrench and 14 mm for the sea water pump.
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Chapter 5B Engine block

Overhauling the crankshaft
assembly

Removal

5
—5

191. Remove the front vibration damper. Use puller
884608-1.

195. Remove the rear vibration damper. Remove the fly-
wheel. Loosen four bolts completely and two bolts part
way.

196. Pry off the flywheel, the partially loosened bolts will act
193. Loosen the three bolts for the camshaft gear and re- as stops. Remove the bolts and remove the flywheel.
move the gear and chain. Wrench size 1/2".
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197. Turn the engine over and remove the oil pan. Wrench
sizes 3/8" and 1/2".

200. Measure the crankshaft axial clearance (end play)

Min. 0.05 mm (0.0020")
Max. 0.15 mm (0.0059")

198. Remove the windage tray. The rear bolt also holds the
oil pump. Wrench size 5/8".

201. Measure the connecting rods axial clearance (side play)
on the crankshaft journal.

Min: 0.15 mm (0.0059")
Max: 0.36 mm (0.0142")

199. Remove the oil pump.
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202. Checking the connecting rod clearance
The connecting rods’ axial clearance on the crankshaft
journal can be done using gaging plastic, part No
856927-9. Remove the rod end bearing cap, wipe away
oil from the bearing and connecting rod journal. Place a
piece of gaging strip along the connecting rod bearing
journal; it should be as long as the bearing width. Fit the
connecting rod and cap; tighten to a torque of 61 Nm
(6.2 kpm/45 ft/Ib).
NOTE! The crankshaft must not be turned, as this will
damage the gaging strip.

203. Remove the bearing cap and measure the compressed
gaging strip at its widest point using the scale. Make a
note of the result and measure the remaining connecting
rod bearing caps. Connecting rod bearings can wear
unevenly, i.e. become oval. The out-of-round of the con-
necting rod bearing journal should therefore be checked
afterwards using a micrometer, see point 228. Should
any of the journals be out-of-round but within the permit-
ted value (max 0.025 mm/0.0010 in), the area with the
largest diameter should be marked. Then carry out a
new check with the gaging strip placed on the largest
diameter (the marking).

204. The connecting rod bearing clearance should be 0.033—
0.076 mm (0.0013-0.0030 in). Existing bearing caps
can be reused if the bearing clearance is not near the
max permissible value and they are otherwise free from
faults.

Pistons

205. If the connecting rods and bearing caps are not marked,
then mark them now! Each connecting rod and cap
shall be marked starting from the engine timing gear end
(front). Cylinder Nos. 1, 3, 5 and 7 are in the left hand
side of the engine block and 2, 4, 6 and 8 in the right
side of the engine block. (Engine turned right side up).

206. Remove the pistons and connecting rods
Loosen the rod end bearing caps, wrench size 9/16".
Push out the piston and connecting rod through the cyl-
inder. Use tool 884944-0 for the connecting rod bolts as
protection and guide when pressing out.
After the connecting rods and rod end bearing caps
have been marked, place the pistons with connecting
rods in order, in a rack.
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Engine block Piston rings and wrist pin

207. Wipe the cylinder bores clean. Carry out a visual check
for damage such as scratches, wear and cracks.

208. Measure the cylinder bores using a cylinder indicator. 211. Remove the piston rings using piston ring pliers (if exist-
Measuring for greatest wear should be done directly be- ing pistons are to be re-used). Remove all carbon de-
low the upper turning point and diagonally across the posit and clean the piston ring grooves. Use a groove
engine. Measuring for the least wear should be done at cleaner or an old broken piston ring that is ground.
the lower turning point. The difference between measur- NOTE! Steel wire brushes must never be used for
ings is the conicity. Measure the cylinder out-of-round; de-carbonizing.

the difference in cylinder diameter, both diagonally and

longitudinally, is the out-of round. 212. Check for any damage. Cracks, knocking and over-

Max. cylinder out-of-round ........... 0.050 mm (00020 |n) hea’[ing damage and damage caused by damaged piS-
Max. cylinder conicity .................. 0.025 mm (0.0010 in) ton rings must always lead to replacement of the piston.

209. Measure and note the measured result for all cylinders. 213. Measure the pistons using a micrometer perpendicular
The cylinder with the largest wear decides if the cylin- to the piston pin hole and approx. 6 mm (0.236 in) from
ders shall be bored or honed. Boring always means re- the lower turning point. Note the measured values for
placing the pistons to the OS dimension of the bore. each piston.

When honing, the pistons can be re-used if free from
faults. See also steps 213-214, piston clearance, which
affects the decision whether to bore or hone.

Measure the cylinder bore diameter (for each piston),
diagonally approx. 50 mm (1.969 in) down into the
bores. Cylinder bore — piston diameter is the piston
clearance.

Alternatively, the piston (without piston rings) can be in-
serted into its bore and the clearance can be measured
using a feeler gauge perpendicular to the piston pin at
the piston’s lower edge. Measure in several places
along the bore.

For max. piston clearance see: Overhaul Data.

214. If the piston clearance is greater, the pistons must be
replaced with new ones. If the cylinder wear according
to step 208 was near the maximum wear, the bores
should be bored and the pistons replaced with the cor-
responding OS pistons to obtain good economy and
service life from the overhaul. See also step 218 piston
pin clearance.

210. If the cylinders do not need to be bored, they must al-
ways be honed. The honing creates a matt, checkered
surface, that holds the lube oil film and hastens the
running-in of pistons and piston rings.

NOTE! The honing stones must not be used so much
that the cylinder dimensions are exceeded.
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218. Clean the parts thoroughly and measure the wrist pin
using a micrometer and the wrist pin hole of the piston
with an inside micrometer. If the combined clearance is
more than 0.025 mm (0.010"), the piston and wrist pin
should be replaced.

215. Measure the new piston ring gaps using a feeler gauge.
Insert the ring approximately 6 mm (1/4") into the cylin-
der bore, (The cylinder bores must be finished, honed or
bored.) If necessary, increase the gap using a special
file. The gap should be:

Upper compression ring 0.25-0.76 mm (0.010-0.030")
Lower compression ring 0.25-0.89 mm (0.010-0.035")
Oil ring 0.38-1.65 mm (0,015-0.065")

219. Press in the wrist in using tool 884682-6. The wrist pin
is an interference fit in the connecting rod by 0.02-0.04
mm (0.0008-0.0016").

216. Check the piston ring clearance by first rolling the piston
rings in the groove. Measure the clearance in several
places using a feeler gauge.

The clearance should be:
Compression rings: 0.03—0.11 mm (0.0012-0.0042")
Oil ring: 0.05-0.20 mm (0.002—0.008")

iy |

220. Install the piston rings. Use piston ring pliers. Start with
the oil ring. The compression ring marking should face
towards the top of the piston. Turn the piston rings so
that the gaps are spaced 120° apart from each other.

217. Press out the wrist pin using tool 884682-6.
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Crankshaft seal

221. The rear crankshaft seal can be replaced after the fly-
wheel housing and flywheel have been removed. Pry
out the seal using a screwdriver at the tabs shown in
the diagram.

222. Before installing the new crankshaft seal, it should be
lubricated with engine oil. Press in the crankshaft seal
until it bottoms.

Gasket for crankshaft seal housing

223.The crankshaft seal housing gasket can be replaced af-
ter the flywheel housing, flywheel, oil pan and crank-
shaft seal have been removed. When refitting the seal
holder tighten the bolts to 13—-16 Nm (1.3—-1.6 kpm/9.5—
11.7 Ibf ft).

Crankshaft

224. Check the crankshaft's bearing play
The main bearing clearance (radial clearance) can be
done using gaging plastic, part No 856927-9. Remove
the main bearing half for the bearing to be measured.
Wipe away oil from the bearing and shaft. Place a piece
of gaging strip along the shaft; it should be as wide as
the bearing width. Fit the bearing half and tighten to a
torque of 108 Nm (79 ft/Ib).
NOTE! The shaft must not be turned, as this will dam-
age the gaging strip.
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225. Remove the bearing cap and measure the width of the
depressed gaging strip using the scale.
NOTE! The gaging strip must note removed before
measuring. Make a note of the measured value for each
bearing. Normally the main bearings wear evenly; if
there is an out-of-round, the measured values are prob-
ably misleading. Therefore the crankshaft's out-of-round
must be checked using micrometer according to step
228. Should any of the crankshaft's bearings be oval
but within the permitted value (max 0.025 mm/0.0010
in), the area for the largest diameter should be marked.
Then carry out a new check with the gaging strip placed
on the area with the largest diameter (the marking).

226. Main bearing clearance should be 0.025-0.038 mm
(0.010-0.0015 in) for bearing No 1 and 0.025-0.064 mm
(0.010-0.0025 in) for the bearings No 2, 3, 4. The No 5
bearing clearance should be 0.064—-0.089 mm (0.0025—
0.0035 in). Existing bearing caps can be reused if the
bearing clearance is not near the max permissible value
and they are otherwise free from faults.

227. Remove the crankshaft. Place the marked main bearing
caps and bearing insert in the same order as they were
in the block.
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228. Check the connecting rod and main bearing journals.

Use a micrometer. Measure in several places around
the circumference and lengthwise. The out of round for
both big end and main bearing journals must not exceed
0.025 mm (0.0010"). The taper must not exceed 0.025
mm (0.0010") on any of the journals. If the measured
values are near or exceed the above, the crankshaft
should be machined to the nearest undersize. See
“Overhaul Data”.

If the engine is to be completely overhauled, refer to
point 254, page 97, Camshaft overhaul.

Assembly

229. Locate the main bearing inserts in the block and main

caps.
NOTE! The main bearing closest to the flywheel also
functions as a thrust bearing.

230. Lubricate the bearing inserts and install the crankshaft.

NOTE! Do not lubricate the backside of the bearing. If
the crankshaft has been machined, it must have been
thoroughly washed and cleaned.

231. Lubricate the main bearing insert in the caps and install
them according to the previous marking.
NOTE! The arrow marking points towards the front of
the engine.

: .;'-_.'.

232. Coat the bolt threads using “Molycote” or equivalent.
Torque all the main bearing caps to 108 Nm (11 kpm/80
ft.Ib.) except the rear one. 571 (AQ311): the inner bolts
of the three middle bearing caps to be torqued to 108
Nm (11 kpm/80 ft.Ib), the outer bolts to 95 Nm (9.6 kpm/
70 ft.Ib.). The rear bearing cap bolts shall be torqued to
14-16 Nm (1.4-1.6 kpm/10-12 ft.Ib.).

233. Using a lead mallet, carefully strike each end of the
crankshaft so that the crankshaft settles in place. First
move it backwards, and then forwards. Retorque all the
main bearing caps to 108 Nm (11 kpm/80 ft.Ib.).

571 (AQ311): Torque all the inner bolts to 108 Nm (11
kpm/80 ft.Ib.), the outer bolts of the three middle bearing
caps to 95 Nm (9.6 kpm/70 ft.Ib.).
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234.

Install the crankshaft seal housing with a new gasket,
tighten the bolts to 13-16 Nm (10-12 ft.Ib.). Press in the
crankshaft seal until it bottoms. The seal should be lu-
bricated with engine oil.

235.
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Fit the bearing shells in the connecting rod and caps.
Lubricate the cylinder bores, pistons and connecting rod
bearings with engine oil. Turn the crankshaft so that the
rod journal is the bottom position for the cylinder where
the pistons will be installed. Fit the pistons in their origi-
nal cylinders according to the marking done earlier.
Screw tool 884944-0 onto the connecting rod bolts.
Check that the marking on the piston is facing the front
of the engine and that the piston ring gaps are 120° dis-
placed from each other. Use a piston ring compressor
and push the piston down into the bore using a hammer
handle.

236. Pull the connecting rod in place and remove the tool

884944-0. Fit the connecting rod caps according to the
markings. Oil the threads and tighten using a torque
wrench. Tightening torque; 61 Nm (6.2 kpm/45 ft.Ib.).
Check that the crankshaft can be turned.



Lubricating oil pump

Overhauling

239.Install the oil pump and splash plate. Torque to 90
Nm (9 kpm/69 ft.Ib.). Wrench size 5/8".

237. Remove the oil pump cover (5). Mark the gear wheels
(3, 4), so that reassembly can be done with the same
tooth engagement. Remove the gears. Remove the
pressure relief valve. Knock out the lock pin (8) and re-
move the spring (7) and piston (6). Do not remove the
oil strainer (19) unless it will be replaced. Clean all parts
and dry with compressed air. Check that the pump
housing is not worn or that the drive shaft has no play
due to wear. If the pump housing or the gear wheels are
worn, the entire pump should be replaced. Reassemble
in the reverse order. The cover (5) should be torqued to
9 Nm (0.9 kpm/6.6 ft.Ib.).

240. Install the crankshaft gear. Use tool 884530-7.

241. Install the camshaft gear according to points 264—269,
on page 99.

238. Replacing the oil strainer: Hold the pump in a vice, using
protective jaws. Reference or mark the angle of the
strainer. Remove the old strainer. Install the new strain-
er using tool 884943-2.

242. Clean the oil pan gasket surfaces. Place the new gas-
ket on the block. Put a small bead of sealing agent (part
no. 841261-1) on the corners of the oil pan, see arrows.

93



243. Install the oil pan. Torque the bolts to 11 Nm (1.1 kpm/
8 ft.Ib.) and the nuts to 22 Nm (2.2 kpm/16 ft.Ib.).

246.Install the front vibration damper. Apply a thin coat of
oil to the journal and the vibration damper’s contact
surface against the sealing ring. Use tool 884608-1.
Hold still by inserting a screwdriver in the flywheel
ring gear.

244 Install the flywheel. Coat the inside with an anti-rust
agent, “Tectyl” or equivalent. Oil the threads and torque
diagonally to 82 Nm (8.2 kpm/59 ft.Ib.).

NOTE! Use a drift as a counterhold as shown in the
picture.

245.Install the rear vibration damper.
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Overhauling the flywheel housing

There are two different flywheel housings installed on the en-
gines. An earlier execution intended for 13" flywheels. Here
the primary shaft is journalled in two ball bearings. Descrip-
tion and repair instructions, see step 247.

The later execution of flywheel housing is intended for 14"
flywheels. In this flywheel housing the primary shaft is jour-
nalled in one ball bearing. The front end of the primary shaft
is journalled in a friction bearing in the crank shaft. Descrip-
tion and repair instructions, see step 248.

247. Inspect the flywheel housing and replace defective
parts. Press in and out bearings and seals using tools
884359-1, 884596-8 and 884599-2. Note how the seals
are fitted (what way they are facing) before removal.

Remove in the following order:
Remove seal (1) and the retainer rings (3) and (4).

Press the primary shaft (2) together with the bearing (5).

Remove the retaining ring (6) before pressing the bear-
ing off the primary shaft. Thereafter, remove the seal (9)
and retainer ring (8). Bearing (7) can then be pressed
out.

Assemble in the following order:

Press on front bearing (7) and fit the retainer ring (8).
Press the rear bearing (5) onto the primary shaft and
secure with retainer ring (6). Press in the primary shaft
into the flywheel housing and install retainer rings (4)
and (3). Install a new seal ring (9).

NOTE! Carefully grease the seals before they are in-
stalled. Turn the seals the correct way when installing.

Fill the space marked “A” with water resistant bearing
grease. Replace the plug (10) with a grease nipple. Use
a grease gun and force grease out through the rear
bearing (4). Install a new seal ring (1).

NOTE! Install it with the “opening” facing outwards.
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248. Inspect the flywheel housing and replace defective

parts. Use special tools part nos 884838-4, 884596-8
and 884359-1 to replace bearing and sealings. Stuff the
bearing with water resistant grease, part no 1141509-8.

Disassemble, observing the following sequence:
Remove the sealing (1) and the locking rings (2).
“Knock out” the shaft (3) along with the bearing (4) us-
ing a rubber mallet. Then remove the sealing (5) and
then the locking ring (6). Then remove the bearing from
the shaft by pressing it off.

Assemble, observing the following sequence:

Install the new, inner sealing (5) using special tool part
no 884838-4. The sealing is installed with its “opening”
facing outwards. Install the new bearing on the shatft.
Use special tool part no 884596-8 and press the bearing
onto the shaft. Install the locking ring (6). Fill up the
space “A” between the sealing and the bearing shoulder
with water resistant grease. Install the primary shaft in
the flywheel housing. Use special tool part no 884596-8
and press the shaft into its location. Make sure that the
locking ring (6) ends up in the machined “groove” of the
tool. Install the locking rings (2). Fill up the space “B”
with water resistant grease. Use special tool part no
884359-1 and install the new, outer sealing (1).

NOTE! The “opening” of the sealing should face out-
wards.
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249. Coat the exposed portions of the primary shaft with rust
inhibitor before installing the flywheel housing. Oil the
bolts and install the flywheel housing. Torque to 41 Nm
(4.1 kpm/30 ft.Ib.). Wrench size 9/16".

e

250. Install the protection plate to the flywheel housing.
Wrench size 5/16".
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Chapter 5C Engine block

Overhauling the camshatft
s

Removal

251. Remove both cylinder heads as described in Chapter

-

254. Carefully pull out the camshaft. Be careful not to dam-
age the camshaft bearing surfaces in the block.
Removal is made easier if two long 5/16" bolts are
screwed into the cam shaft and used as a handle.

252. Remove the circulation pump and sea water pump
bracket. Wrench size 9/16". Remove the sea water
pump, Allen key 5/16" Remove the belt pulley, socket
size 5/8".

255. Check the camshaft bearing journals using a micro
meter. If they are out of round by more than 0.025 mm
(0.0010"), the camshaft must be replaced. Also check
the camshatt for straightness. If the run out is more than
0.038 mm (0.0015"), the camshaft must be replaced.

1. Camshatft bearing journals
2. Drive cam for fuel pump
3. Drive gear for the distributor

o 256. Check the cam lift height according to the specifications
253. Remove the vibration damper, use puller 884608-1. Re- below. Tolerance of the lift height +/~0.05 mm (0.0020").
move the oil pan, socket size 3/8" and 1/2".

Remove the timing gear casing, wrench size 3/8". Inlet Exhaust
Inspect the chain and gear for wear. 200, 501, 570, 572

Remove the cam gear and chain, wrench size 1/2". (AQ211, AQ231,

Remove the fuel pump. Wrench size 17 mm for the fuel AQ271, BB231, 6.68 mm 6.83 mm
line, 1/2" for the pump bolt. 5512?'&2? 311) (705226r?;1r)r1 (707206r?1r)n
Remove the mounting plate and pull out the push rod. (0.296") (0.303")

Wrench size 3/8".

257. Inspect the camshaft bearings in the block for wear. Re-
place it necessary.
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Replacing the camshaft bearings Installing camshaft bearings

261a. Install the front and rear bearings using the puller and
drift included in tool 884628-9.

NOTE! The camshaft bearings should be installed with
the oil holes located as per Fig. 261 b.

258. Knock out the camshaft plug. Use a wooden handle or ' 1
similar with approx. 45 mm (1 3/4") diam.

G2 By —

261b. Installation positions for camshalft bearing oil holes.
The diagram shows the engine turned the right side up
seen from the front, (camshaft timing gear side). The
' front bearing has two oil holes, other bearings, one.

T

259. Install tool 884628-9. Press out the three middle bear-
ings first.

262.Install the three middle bearings using tool 884628-9
with the oil hole position as per Fig. 261b. Remove the
tool and check that all oil holes are aligned correctly.

263. Install a new camshaft plug, seal with “Permatex” or

260. When removing the front and rear camshaft bearings, equivalent. Fit the plug flush or max. 0.80 mm (0.030")
the puller and drift should be used that included in deeper than the end surface.
884628-9.
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|nsta||ing the camshaft Install a new seal using tool 884529-9; support with a
wooden block when installing.

NOTE! The seal should be installed with the lip facing
inward.

264. Oil the camshaft bearing surfaces with engine oil and
install the camshaft. Be careful not to damage the cam-
shaft bearings.

NOTE! If a new camshatft is installed, all the cam lobes
should be coated with “Molycote” or equivalent. When
installing a new camshatft, all new valve lifters should
also be installed, see Chapter 4D.

268. Clean the gasket surfaces on the engine block and tim-
ing cover. Place a 3 mm (1/8") bead of silicone sealer
on the joints, see arrows.

265. Turn the cam and crankshaft so that their timing marks
are in line with each other. Camshaft gear marking
should be at 6 o’clock and crankshaft gear marking at
12 o’clock.

266. Slip the cam chain around the crankshaft gear and in-
stall the cam gear on the end of the camshaft. Torque to
24 Nm (2.5 kpm/17.3 ft.Ib.). Wrench size 1/2". Lubricate
the cam chain with engine oil.

269. Brush the gasket with a sealer and place it on the cov-
er. Install the timing cover. Tightening toque 14 Nm (1.4
kpm/10 ft.Ib.), socket size 3/8".

270. Install the oil pan using a new gasket. Oil in the oil pan
gasket’s upper side with a little engine oil (sealing sur-
face towards the timing gear casing). Torque the bolts
to 11 Nm (1,1 kpm/7.8 ft.Ib.) and the nuts to 22 Nm (2.2
kpm/15.6 ft.Ib.) Refer to point 242 for installation of the
oil pan.

267. Replace the timing gear cover seal. The seal is re-
moved from the front using a large screwdriver.
NOTE! Be careful not to damage the cover.
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271. Install the vibration damper using tool 884608-1. Lightly 274. Install the cylinder heads according to Chapter 4E, page
lubricate the bearing journal of the vibration damper. 77. Install the sea water pump, Allen key 5/16", and the
pump bracket, wrench size 14 mm.

Install the circulation pump, wrench size 14 mm.

272. Oil the fuel pump push rod and install it together with the
mounting plate and gasket, wrench size 3/8". Install the
fuel pump, wrench size 3/8". Fit the fuel line, wrench
size 17 mm.

273. Install the belt pulley bolt. Tighten to 82 Nm (8.2 kpm/
59 ft.Ib.). Wrench size 5/8".
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Chapter 5D Engine block

Fault-tracing and repair,
ignition system

Fault-tracing the ignition system
AQ211, AQ231, BB231, BB261
(breaker point system)

275. Ignition system AQ211, AQ231, BB231, BB261

[1,2]3 4]5!6]?!%;

1.2 3la’s 6 7 8]
olE

Oil pressure gauge
Temperature gauge
Voltmeter

Tachometer

Key switch

Switch, instrument fighting
Fuse, 8 Amp slow-action
11. Starter motor

13. Circuit breaker 40 Amp
14. Main battery switch

15. Battery

18. Distributor

19. Ignition coil

22. Ballast resistor

ONOAWNE

Wire sizes Cable colors
AWG mm? SB = Black
16 15 PU = Purple
10 6.0 R =Red

Cleaning

276. Before starting any fault-tracing, all components in the

ignition system must be thoroughly cleaned. Use a mild
de-greasing agent or special purpose cleaner. Dry the
ignition coil, ignition wires and distributor. The distributor
cap should also be dried on the inside.

277. Inspect the ignition wires, one at a time, and inspect the

contact points for pitting, etc. Use a moisture-repelling
spray such as Volvo Universal oil part No. 1161398-1
or equivalent. Clean the spark plug insulators. Clean the
primary wiring in the same way.

101



Fault-tracing

278.

Fault-tracing should be carried out in two steps:
Fault-tracing in the secondary circuit (high voltage)
Fault-tracing in the primary circuit (low voltage)
Always start fault-tracing in the secondary wiring.

Malfunction of the ignition system often occurs due to
several different reasons. Do not stop fault-tracing when
one cause of the problem has been found! The entire
fault-tracing procedure must be followed.

WARNING! In case of malfunction in the high voltage
secondary circuit, arcing and sparks can occur. Be-
fore starting to work, ensure that there is no fuel or
gas leakage. Ventilate the boat and run the engine
room blower (if fitted) 2—3 minutes before starting to
work.

WARNING! The secondary circuit produces voltage
of more than 10,000 V. It can be very dangerous to
getin contact with any of these high voltage compo-
nents. The ignition must be switched off when work-
ing with the high voltage secondary circuit, and only
be switched on when performing function tests.

Fault-tracing the secondary circuit
(high voltage)

279.

280.
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The secondary circuit fault-tracing includes
ignition coll

distributor cap

rotor

ignition wires

spark plugs

Ignition coil

Check that the coil is dry and clean. Make sure that
there are no cracks in the top insulation of the ignition
coil. Check the ignition wire connections and insulation.
Check that the primary wiring is connected correctly
and making good contact.

282.

281. Test the ignition coil using an ohm meter. The ignition

coil resistance (R1) on the secondary coil should be be-
tween 9.4 and 11.7 kQ at 20 °C (68 °F). The resistance
of the ignition coil primary side (R2) should be between
1.6 and 1.8 ohms at 20 °C (68 °F).

NOTE! Disconnect the ignition coil when measuring.

Distributor cap and rotor

Make sure that the parts are clean and dry, and that

there are no cracks. Replace if there is the smallest

crack or if the breaker points are heavily corroded or
burnt.

283.Ignition wires

Check that there is good electrical contact and that the
insulation is not damaged. Be extra careful when in-
specting the coil wire. Remember that an engine very
well can function during normal conditions but refuse
to start if arcing takes place here e.g. in damp weather.
The ignition wire resistance should be 0 Q, test using
an ohm meter.

284. Spark plugs

Check the spark plugs for wear and deposit buildup.
Make sure that the insulators are not cracked.

285.Start the engine

Start the engine. If it runs smoothly, there is no need to
continue fault-tracing.

286.Engine does not start

Connect an inductive sender for timing light to the igni-
tion wire between ignition coil and distributor. Connect
the timing lights power supply wires. Crank the engine
with the starter motor and check if the timing light starts
to flash.



If the light flashes, the primary circuit (low voltage) is
functioning correctly.

NOTE! Ignition timing and the condition of the breaker
points should be checked.

287. Timing light does not flash.
Carry out points 280-285 again.
NOTE! Make sure that the difficulty to start is not due to
malfunctions in the fuel system or that the timing and
dwell setting has been changed e.g. after an engine
overhaul. See “Technical Data” for ignition setting data.

288. If the timing light still does not flash, fault-tracing should
be carried out on the primary side. 293. Connect the + side of a voltmeter to the battery and
connection and the — side to the connection before the
ballast resistor (1), see diagram. With the ignition switch
on, the voltage should be less than 1 V, typically 0.5 V.
Do not stop the test, if the value is correct.

294. Look for poor contact by moving wire connections at the

Fault-tracing in the primary circuit battery, starter motor, solenoid, cable harness connec-

(low voltage) tions, starter key, ballast resistor and ignition coil. If any
. . N of these contact points change the voltmeter reading

289. Fault-tracing of the primary circuit includes: when moved, the connection should be removed and

e  battery the bad connection corrected.

*  supply C|rc_u|t battery-ignition coil WARNING! Sparking might occur. Make sure that

o ballast resnfstor the boat is completely ventilated!

e breaker points and condenser

e checking ignition timing and dwell (contact gap)

295. If there is no current flowing to the ignition system, al-

290. Cheek the battery voltage. It should be between 12 and though the switch is on, fuse 8 and 13, Figure 275,
13 V. If lower, the battery should be charged. should be checked.

Tef3Tafslel7(8}

eiff—

291. Make sure that the battery connections are clean and s
making good contact. Clean and grease with an electri-
cally conductive grease, e.g. CRC copper paste or
equivalent. If the battery seems to be in poor condition,
carry out a thorough battery test and replace the battery
if necessary.

292. Voltage drop supply circuit, battery — ignition coil 296. Make sure that there is power from the starter motor to
A poor connection on this circuit results in voltage drop the ignition coil. Loosen one of the ballast resistor con-
up to the ignition coil. This voltage drop often results in nections and connect a voltmeter as per diagram. Run
intermittent loss of ignition, irregular ignition, back-firing, the starter motor; the voltmeter should now read 9-10
etc. V. If the voltmeter reading is below 9 V or there is no

voltage, check the wiring and connections to the sole-

noid.

103



297.

298.
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Ballast resistor.

The ignition coil is designed to work with a ballast resis-
tor. This is done so that the ignition voltage from the ig-
nition coil should not drop due to the system voltage
dropping to 9-10 V during starting.

During starting, the ignition coil is fed from the starter
motor R-connection by-passing the ballast resistor. Af-
ter starting, the starter motor solenoid breaks this circuit
and the ignition coil is supplied voltage via the ballast re-
sistor. A faulty ballast resistor will cause the ignition coil
to work at the incorrect voltage on the primary side. Too
high a voltage will cause the coil to overheat and break-
er points to become pitted or burnt. Too low a voltage
will cause the distributor not to get sufficiently high igni-
tion voltage.

NOTE! Too low voltage will also cause pitting of the
breaker points, because the condenser is not matched
to the lower voltage.

Measure the resistance of the ballast resistor using an
ohm meter. At 23 °C (75 °F) the resistance should be
0.5-0.6 Q. If the ballast resistor has a temperature of
100 °C (212 °F), the resistance should be between 0.7
and 0.8 Q.

NOTE! Remove the ballast resistor connections when
measuring.

Breaker points and capacitor

299. Make sure that the breaker points are not burnt or pit-

ted. If the points burn or become pitted in a short period
of time, the condenser should be replaced. See also un-
der “Ballast Resistor”. Check the breaker point gap, see
“Technical Data”.

Ignition Timing

300. Check the ignition timing using a stroboscopic timing

light on the timing marks on the vibration damper.
NOTE! A workshop tachometer should be used for igni-
tion timing, not the boat instruments. For setting values,
see “Technical Data”. Check the breaker point cam an-
gle, correctly set it should be 28°-34°.



Electronic ignition system
500, 501, 570, 571, 572 (AQ271, AQ311)

301. Ignition system

Oil pressure gauge
Temperature gauge

Voltmeter

Rev counter

Key switch

Switch, instrument lighting
Fuse, 8 Amp slow-action

11. Starter motor

13. Circuit Breaker

14. Main Battery Switch (accessory)
15. Battery

18. Distributor

19. Ignition coil

22. Speed limiter (AQ271, AQ311, 570/SP, 570/DP, 571)

ONoRrWNE

Wire sizes Cable colors
AWG mm? SB = Black
16 15 PU =Purple
10 6.0 GR = Grey

R =Red
Description

302. The system is a breakerless transistorised ignition sys-
tem that provides very stable and accurate ignition tim-

ing. The electronic module is not affected by moisture,
extreme temperatures or vibration. It is also protected

from excessive voltage and reversed polarity. The sys-

tem is independent of engine speed and functions at all
speeds above 0 rpm. Few components and a simple
fault-tracing makes it very easy to service.

Function

303. The system construction and external appearance is

that of a “traditional” ignition system with an ignition coil
and distributor. The distributor has been changed so
that the breaker points and the condenser have been
replaced by an electronic module.

304. The ignition coil has a high voltage output and is

305.

306.

matched to the electronic module. A ballast resistor is
not used. The impulse sender is in the form of a toothed
wheel with 8 teeth that corresponds to the cam on the
distributor shaft for breaker point systems.

A sensor is mounted next to the impulse sender, which
records the presence or absence of teeth. The sensor
functions as a metal detector. The electronic module
sends a current to a fine wire coil in the sensor. The coll
functions as an oscillator that creates a magnetic field.
The field is affected by the presence of the teeth of the
impulse sender. Each pulse, or “interference”, that the
impulse sender creates in the magnetic field causes a
transistor to electrically close or open the primary volt-
age to the ignition coil, performing the same function as
breaker points.

When a tooth is right opposite the sensor and the mag-
netic field is disturbed a low frequency current is sent to
the electronic module. The transistor is in the “off” posi-
tion and no current flows to the ignition coil. This corre-
sponds to breaker points being open.
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307.

When there is a gap right opposite the sensor, the mag-
netic field is not disturbed by the presence of metal and
a high frequency current is sent to the electronic mod-
ule. The transistor is in “on” position, providing primary
voltage to the ignition coil. This position corresponds to
breaker points being closed. The ignition advance is
controlled by centrifugal weights and the dwell angle is
determined by the air gap between the sensor and the
impulse sender.

Fault-tracing

308.
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Fault-tracing is carried out in two steps:

Fault-tracing the secondary circuit (high voltage)
Fault-tracing in the primary circuit (low voltage)
Always start the fault-tracing in the secondary circuit.

Trouble in the ignition system often occurs due to sev-
eral different reasons. Do not stop the fault-tracing when
one cause of the trouble has been found! The entire
fault-tracing procedure must be followed.

WARNING! In case of trouble in the high voltage
secondary circuit arcing and sparks can occur. Be-
fore starting to work, make sure that there is no fuel
or gas leakage. Ventilate the boat and run the engine
room blower (if fitted) 2—3 minutes before commenc-
ing work.

WARNING! The high voltage secondary circuit pro-
duces a voltage of more than 10000 V. It can be very
dangerous to come in contact with any of these high
voltage components. The ignition must be switched
off when working with the high voltage circuit, and
should only be switched on when performing function
tests.

Fault-tracing the secondary circuit (high
voltage circuit)

309.

310.

311.

312.

313.

314.

The secondary circuit fault-tracing includes:
ignition coil

distributor cap

rotor

ignition cables

spark plugs

Ignition coil

Check that the coil is dry and clean. Make sure that
there are no cracks in the top of the ignition coil. Inspect
the condition of the ignition wire connections and insula-
tion. Check that the primary wires are connected cor-
rectly and are making good contact.

Distributor cap and rotor

Make sure that the parts are clean and dry, and that
there are no cracks. Replace even if there is the small-
est crack or if the contact points are heavily corroded or
burnt.

Ignition wires

Make sure that the ignition wires are clean and dry.
Check that there is good electrical contact and that the
insulation is not damaged. Be extra careful when in-
specting the coil wire. The resistance of the ignition
wires should be 0 Q, test using an chmmeter.

Spark plugs
Check the spark plugs for wear and deposit build up.
Make sure that the insulator is not cracked.

Start the engine
If the engine starts and runs smoothly, there is no need
to continue the fault-tracing.



315. Engine does not start
Connect the inductive sender for a timing light around
the ignition wire between the ignition coil and distributor.
Connect the light to the power source. Have someone
crank the engine with starter motor. Cheek if the light
starts to flash. If so, the primary circuit (low voltage) is
working correctly.

316. Carry out points 310-314 again. Also make sure that
the starting difficulty is not due to a problem in the fuel
system or that the ignition timing has been altered.

0.20 -~ 0,25 mm
008 - 010"

317. If the timing light still does not flash, remove the distribu-
tor cap and rotor. Rotate the engine so that one of the
impulse sender teeth stop right opposite the sensor.
Check that the distributor shaft is not bent. Check the
air gap between the impulse sender and sensor. The
distance should be 0.20-0.25 mm (.008"-.010"). Adjust
if necessary.

318. Repeat point 315. If the timing light still does not flash,
the primary circuit voltage should be measured with
voltmeter.

Fault-tracing in the primary circuit
(low voltage)

Measuring the voltage in the primary circuit

319. Rotate the engine so that the sensor lines up between
two teeth on the impulse sender, corresponding to the
breaker points being closed. Turn the starter key to the
ignition position. The primary circuit is now engaged.
The value V-1 should be between 12 and 13 V. If lower,
charge the battery. Should the battery seem to be in
poor condition, a more thorough battery test should be
carried out and the battery replaced if necessary.

NOTE! Always carry out a voltage drop test according
to points 327-330, even if the problem has been found.

320. Connect the voltmeter between the ignition coil connec-
tion and ground. This voltage (V-2) should be max. 2V
lower than V-1. Normally 0.5V-1 V lower value.

321.1f V-2 has a lower value, the reason for the voltage drop
must be found, refer to points 327-330.

®

322. Connect the voltmeter between the ignition coil + con-
nection and ground. This voltage V-3 should be be-
tween 4 and 8 V. If less than 4 V — see point 325. If
more than 8 V, carry on according to point 326.
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323. Now place a screwdriver in the opening in front of the

sensor. V-3 should now read between 12 and 13 V.
Should the voltmeter show correct values, although the
ignition is not functioning, this indicates a fault in the ig-
nition coil.

324. Test the coil by measuring the resistance between +

and — connections (R2) in the primary circuit. The re-
sistance should be 1.25-1.4 Q at 20 °C (68 °F). Then
measure the resistance of the secondary circuit (R1). It
should be 9.4-11.7 kQ at 20 °C (68 °F). If necessary,
replace the ignition coil.

NOTE! Disconnect the ignition coil when measuring.

Connect the timing light according to point 315. Install
the distributor cap and rotor. Turn the engine. If the tim-
ing light does not light, there is also a fault in the elec-
tronic module. Replace the electronic module.
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325. V-3 shows less than 4V. Remove the connection from

the coil — connection and connect only the voltmeter to
the — connection.

If the voltmeter now shows 12—-13 V, it indicates that the
ignition coil is not at fault and that there is a short circuit
in the electronic module. If the same value is obtained, it
indicates a faulty coil. There is an open circuit in the pri-
mary winding. Replace the coil.

2 e

326. V-3 is more than 8 V, typically 12-13 V, the same as for

the coil + connection. This indicates poor or no connec-
tion to ground between the distributor and engine block.
Such a fault is unusual, however. Check the distributor
ground connection. If there is not fault there, replace the
electronic module.



327. Voltage drop-supply circuit battery to ignition coil
A poor connection in this circuit leads to voltage drop to
the ignition coil. This voltage drop often results in inter-
mittent ignition failure, irregular ignition, backfiring, etc.

0o

Ot::;@

328. Rotate the engine so that the sensor stops right be-
tween two teeth on the impulse sender.

e
v4)

329. Connect the + side of a voltmeter to the battery connec-
tion and the voltmeter — side to the ignition coil + con-
nection. With the ignition switch on, the voltage V-4
should be less than 2 V, typically 0.5V-1 V. Do not stop
the test if the value is correct.

330. Look for poor contact by moving the wire, connections
at the battery, starter motor, solenoid, harness connec-
tions, starter key and ignition coil. Should a contact
point change the voltmeter reading when this is carried
out, the connection must be removed and the faulty
connection corrected.

WARNING! Sparking might occur, so make sure that
the boat is properly ventilated.

331. Engine speed limiter
The ignition system for 570/SP, 570/DP, 571 (AQ271,
AQ311) includes an engine speed limiter. The limiter
function is to interrupt the ignition voltage should the
preset maximum rpm be exceeded, such as when the
propeller leaves the water for a few of seconds. For the
571 (AQ311), itis set at 5700 r/m and for the 570/SP,
570/DP (AQ271) at 5100 r/m. The tolerance is + /— 100
r/m. If the speed limiter operates at lower rpms, replace
the limiter. Check that the speed limiter is at fault by re-
moving all three connections.
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Chapter 5E Engine block

Installation of related parts

332. Install the flywheel housing. Oil the bolts and torque to
41 Nm (4.2 kpm/30 ft.Ib.), Wrench size 9/16".

335. Install the circulation pump using new gaskets. Wrench
size 9/16".

333. Install the protection plate to the flywheel housing.
Wrench size 5/16".

336. Install the belt pulley, socket size 5/8".
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337. Install the fuel pump using new gaskets on both sides of
the metal mounting plate. Grease the push rod to hold it
in place while installing. Wrench size, 1/2" for the pump
and 3/8" for the metal mounting plate.

338. Install the sea water pump, 5/16" Allen wrench. Install
with rubber dampers, large washer, spring washer and
bolts.
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Report form

Do you have any complaints or other comments about this manual? Please make
a copy of this page, write your comments down and post it to us. The address is
at the bottom of the page. We would prefer you to write in English or Swedish.

AB Volvo Penta
Customer Support
Dept. 42200
SE-40508 Gothenburg
Sweden
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