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ADDENDA
JAN. 73

Certain T6.354(M) and HT6.354(M) engines are now fitted with mechanically
governed fuel injection pumps and in such instances, the accompanying dia-
gram should be substituted for Fig. 10(c) on page 52.

Fig. 13(a) on Page 57 shows the idling speed adjusting screw on a hydraulically
governed pump. With mechanically governed fuel pumps, idling speed is
adjusted by means of the unsealed screw on the side of the governor housing.

This handbook has been written and produced by the Service Publications Depart-
ment of Perkins Engines Ltd., Peterborough, England.

Every endeavour has been made to ensure that the information contained in this book
is correct at the date of publication, but due to continuous developments, Perkins
Engines Ltd. reserve the right io alter the contents without notice.
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This marine handbook is general in nature and covers the whole range of current
Perkins marine engines. However, workshop manuals covering the overhaul of Perkins
engines and the relevant gearboxes are available if required from Perkins Marine
Distributors, a list of whom appear on Page 71.




your engine guarantee

As regards Guarantee, your position will depend on the terms on which
vou purchased your boat: Perkins do not accept Guarantee claims direct
from boat owners. For your information, however, Perking undertake (subject
to their detailed Terms and Conditions of Sale) with the person or firm to
whom they sell their engines, normally the Perkins Distributor, to replace or
repair such engine or part or parts of an engine which need repair or replace-
ment because of defective design, workmanship or materials during the first
twelve months from delivery to the first user or for a period of twenty-four
months from despatch of the engine by Perkins, whichever is the shorter.

This guarantee applies to new engines and Perkins Factory Rebuilt Engines
but does not apply to secondhand engines or parts, nor to accessories and
proprietary fittings.

Should you need any assistance with your engine, there is a list of addresses
at the back of this book showing where Perkins Marine diesel engine specialists
may be found. In the event of your being away from the boatyard from which
you purchased your boat, you are advised to carry some evidence of the date
" of purchase of your engine/boat, for, although despaich records are normally
kept by Perkins, this evidence may assist in a speedy service for you under
normal guarantee.
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This handbook has been issued to guide operators in the correct use and
maintenance of Perkins Marine Diesel engines. Providing an engine is correctly
installed, correct maintenance and certain precautions are observed, then no
operating difficulties or failures should be experienced. All matters relating to
marine propulsion are covered, also fault diagnosis and remedy, and minor
repairs which the average marine operator can undertake, whilst his craft is
afloat.




Introduction

All Perking Marine Diesel engines operate on the four stroke cycle. The
first stroke is the induction stroke (1). The inlet valve is open and the piston is
travelling downwards drawing air into the cylinder. The second stroke is the
compression stroke (2). Both valves are closed and the piston is moving up-
wards compressing the air in the cylinder. As the piston reaches the top of its
stroke, the compressed air creates such a heat as to ignite the fuel injected
through the atomiser. The burning of the fuel forces the piston downwards
on the combustion or power stroke (3). The fourth stroke comprises the
exhaust stroke (4). The piston is travelling upwards, thus ejecting all the burnt
gases from the cylinder through the open exhaust valve.

With turbocharged engines, the exhaust outlet pressure is utilised by the
turbocharger to boost the air at the induction intake which assists in increasing
the power output of the engine.
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Fig. 1

engine identification

The cngine types with which this marine operator’s handbook is associated,
are designated 4.107(M), 4.108(M), P3.152(M), 4.236(M), 6.354(M), H6.354(M),
T6.354(M), HT6.354(M), V8.510(M) and TV8.510(M).

The first figure in the engine designation, signifies the number of cylinders,
whilst the second group of figures, denotes the engine capacity in cubic inches.
The letter “H” preceding the engine type denotes a horizontally inclined
engine: the letter “'T” signifies that the engine is turbocharged; the letter “V”
sieniﬁes that there-are two banks of cylinders in *“V” formation.

The letter “M” in parenthesis following the engine type shows that the
engine has been especially built for marine use. E

Apart from their physical differences, engines can be identified by the
engine number stamped on the cylinder block. The number consists of a
combination of figures and letters, a typical example being 354U251*In this
instance, the engine type would be a 6.354 as the first group of figures repre-
sents the cubic capacity: the letter “U” signifies that the engine was built in
the UK. The second group of figures comprises the serial number of the
engine, Further letters can be included in the combination — a letter “H”
indicates a horizontal engine — a letter “T” indicates a turbocharged engine
— a letter “X” indicates a contra-rotating engine.

Fig. 2 shows engine number locations.

Where information, spare parts or assistance is required, this engine number
should always be quoted in full.

Fig. 2(a)
Engine No. Location 6.354, H6.354, 16.354 and HT6.354
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Fig. 2(b)
Engine No. Location 4.108 and 4.107

Fig. 2(c)
Engine No. Location V8.510 and TV8.510

6

o

Fig. 2(d)
Engine No. Location P3.152

Fig. 2(e)
Engine No. Location 4.236
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Fig. 3(a)

KEY TO 4.108(M) ENGINE PHOTOGRAPHS

DOO NN ) R

Fresh Water Filler Cap

Heat Exchanger

Oil Filler

Air Filter

Fuel Injection Pump

Atomiser Leak Off Pipe

Pressure Pipes, Injection Pump. to
Atomisers

Atomiser

Fuel Pipes, Filter to Injection Pump

. Exhaust Manifold

. Ahead and Astern Engagement Lever
. Gearbox Oil Filter

. Reduction Gearbox Oil Filler

. Output Flange
. Rear Engine Support
. Water Pipe, Gearbox to Sea Water

Pump
Lubricating Oil Filter.

. Connection for Oil Sump Pump

Sump

. 0Oil Cooler Pipes

. Front Engine Support

. Crankshaft Pulley

. Sea Water Pump

. Water Pipe Exhaust Manifold to

Cylinder Block

. Fresh Water Pump

Fuel Oil Filter

Fuel Lift Pump Priming Lever
Fuel Lift Pump

Cold Start Aid

Sea Water Qutlet Connection
Oil Cooler

Alternator

Lubricating Oil Dipstick

26 2728 4 29

Fig. 3(b)
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Fig. 3(c)

KEY TO P3.152(M) ENGINE PHOTOGRAPHS
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Fig. 3(d)
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Fig. 3(e)

KEY TO 4.236(M) ENGINE PHOTOGRAPHS
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Fig. 3(f)
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Fig. 3(2)

KEY TO 6.354(M) ENGINE PHOTOGRAPHS
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Fig. 3(h)
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Fig. 3(1)

KEY TO HT6.354M) ENGINE PHOTOGRAPHS
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Fig. 3()
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Fig. 3(k)

KEY TO T6.354(M) ENGINE PHOTOGRAPHS
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Fig. 3(1)
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KEY TO 6.354(M) LOWLINE ENGINE PHOTOGRAPHS

W0 AR L B =

e d bt ok
WO

Fresh Water Filler Cap
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. Engine Lubricating Oil Cooler
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Fig. 3{m)

KEY TO V8.510(M) ENGINE PHOTOGRAPHS
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Fig. 3(n)

Lubricating Oil Sump Drain Pump
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Fig. 3(0)

KEY TO TV8.5100M) ENGINE PHOTOGRAFHS
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Fig. 3(p)
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Fig. 3(q)

KEY TO 4.108(M) LOWLINE ENGINE PHOTOGRAPHS
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Type

Nominal Bore
Stroke

No. of Cylinders
Cubic Capacity
Compression Ratio
Firing Order

Sump Capacity

Type

Nominal Bore
Stroke

No. of Cylinders
Cubic Capacity
Compression Ratio
Firing Order

Sump Capacity

Type

Nominal Bore
Stroke

No. of Cylinders
Cubic Capacity
Compression Ratio
Firing Order

Sump Capacity

P3.152 Engines

Four Stroke. Indirect Injection.
3.6 in (91,44 mm)
5 in (127 mm)

152 in® (2,5 litres)

174:1

1,2, 3.

16 IMP pints (9,1 litres) 19.2 U.S. pints

4.107 & 4.108

Four Stroke. Indirect Injection
3.125 in (79,4 mm)

3.5 in (88,90 mm)

4

107.4 in® (1,76 litres)

22:1

1,3,4,2.

7 IMP. pints (4,0 litres) 8.4 U.S. pints

4.236

Four Stroke. Direct Injection.

3.875 in (98,43 mm)

5 in (127 mm)

4

236 in® (3,86 litres)

16:1

1,3,4,2. ;

14 IMP. pints (8 litres) 16.8 U.S. pints
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6.354 & Hé6.354 V8.510
Type Four Stroke. Direct Injection. Vertical & Inclined. ..
. Type ’ Four Stroke. Direct Injection. 90° V.
Nominal Bore 3.875 in (98,4 mm) )
Nominal Bore 4.25 in (108 mm)
Stroke 5in (127 mm)
Stroke 4.5 in (114,3 mm)
No. of Cylinders 6 -
No. of Cylinders “8
Cubic Capacity 354 in® (5,8 litres) ) o
Cubic Capacity 510.7 in® (8,36 litres)
Compression Ratio 16:1
Compression Ratio 165 :1
Firing Order o
(Normal direction)  1,5,3,6,2,4. Firing Order 1,8,7,5,4,3,6,2.
Firing Order Sump Capacity
(Contra-rotation) 1,4,2,6,3,5. ; (Horizontal) 27 IMP. pints (15,3 litres) 32.4 U.S. pints
Sump Capacity 14 IMP. pints (8 litres) 16.8 U.S. pints. (Engine at 17° ‘
Angle) 21.5 IMP. pints (12,3 litres) 25.8 U.S. pints
T6.354 & HT6.354
Type Turbocharged. Four Stroke. Direct Injection. TV8.516
Vertical and Inclined
Nominal Bore 3.875 in (98,4 mm) Type Turbocharged. Four Stroke
Di Injection. 90°V.
Stroke 5 in (127 mm) irect Injection. 90°V
Nominal B 425 in (108
No. of Cylinders 6 ommnat Bore in (108 mm)
Strok 4.5in (114, )
Cubic Capacity 354 in ® (5.8 litres) roke 3 in (14,3 mm)
. . No. of Cylinders 8
Compression Ratio 16:1
Firing Order Cubic Capacity 510.7 in® (8,36 litres)
(Normal direction) 1,5,3,6,2,4. Compression Ratio 15:1
Firing Order ] Firing Order 1,8,7,543,6,2
(Contra-rotation) 1.4,2,6,3,5. Sump Capacity 22,75 IMP. pints (13 litres) 27.3 U.S. pints.
. - . 5 .
Sump Capacity 19 IMP. pints (10,8 litres) 22.8 U.S. pints Total Oil Capacity 28 IMP. pints (16 litres) 33.6 U.S. pints.
26
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starting and stopping engine

PREPARATION FOR STARTING
ENSURE FUEL IS TURNED ON!

Open engine coolant seacocks (does not apply with keel cooled engine).

Check coolant level in header tank (does not apply with direct cooled
engines).

Check engine and gearbox lubricating oil levels (see page 66 for approved
oils). When checking oil level on H6.354 and HT6.354 engines, the procedure
given on page 63 should be observed. Where a V8.510 engine has been stand-
ing for a period exceeding one month, a pint of engine oil should be added to
the fuel injection pump through the filler plug 1 fig. 13(b). With P3.152 engines,
engine oil should be added to the fuel injection pump to the level plug situated
above the idle speed stop bracket fig. 11(c).

Ensure that the fuel tank contains considerably more than suflicient fuel
for the intended voyage. The fuel oil should conform to one of the specifica-
tions given on page 50.

Fig. 4. Typical engine control panel.
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Starting the Engine

(For starting of P3.152(M), TV8.510 and V8.510(M) engines, see separate
headings). i

Place gearbox control in neutral gear.

Turn starter switch to position “R” fig. 5(a) and ensure that the engine
stop control is in the run position (i.e., pushed fully home).

Place engine speed coiitrol in maximum speed position.

Ii the engine or weather is warm, turn starter switch in a clockwise direction
to the “HS” position.

As soon as the engine starts, release the switch to the “R”™ position.

Be sure that the starter pinion and engine have stopped rotating before re-
engaging the starter motor, otherwise damage may resuit.

If weather is cold, ensure cold start aid reservoir contains fuel oil. Turn on
tap between reservoir and cold start aid.

Turn starter switch to the “H” position and hold it there for fifteen to
twenty seconds.

Then turn the starter switch to the “HS” position, thereby engaging the
starter motor.

If the engine does not start after twenty seconds, return the switch to the
*“H” position for ten seconds and then re-engage the starter motor by switching
to the “HS” position.

As soon as the engine starts, release the switch to the “R” position and
turn off the tap on the cold start aid reservoir.

Eaxlier Heat Start Switch
The cold start switch supplied with earlier engines is shown in fig. 5(b)

Fig. 5(b}



With this switch, starting a warm engine is effected by turning the switch in
a clockwise direction to the “S” position.

In cold weather, the switch should be turned to the “H” position for fifteen
to fwenty seconds and then to the “HS” position in order to engage the starter

- motor.

As soon as the engine starts, the switch should be returned to the “O” posi-
tion.

Where this type of switch is used, it was sometimes customary to have a
separate switch for the electrical circuits and this should be turned on before
starting the engine and turned off after stopping the engine,

Starting the Engine (Alternative Method)

With some engines, a different starter switch is provided and the cold start
aid is operated by means of a separate push buiton switch,

The cold starting procedure however is the same, i.e. v
Switch on by turning the starter switch in a clockwise direction to the first
position.

Press the heater button for fifteen to twenty seconds and then, with the
heater button still pressed, turn the starter switch in a further clockwise
direction to engage the starter motor. As soon as the engine starts, release
both starter switch and heater button.

Starting the Engine (P3.152(M) Engines)

The engine starting equipment for P3.152(M) Engines comprises two electric
push button switches marked “Heater” and “Starter”, and a small hand pump,
all of which are mounted on the engine control panel or somewhere con-
veniently near to the engine controls,

An excess fuel device is also provided and is operated by pressing a button
on the fuel pump stop control lever (see 2, fig.11(c). This excess fuel device will
automatically return to the off position as soon as the engine siarts.

In normal circumstances, when the engine or weather is warm, use the ex-
cess fuel device and press starter button to engage starter motor only.

In cold weather, ensure that cold start tank contains fuel oil and operate
excess fuel device.

Unscrew handle of cold start hand pump and give pump plunger one stroke
of about half an inch in order to prime.

Press the heater button for half a minute. (Count forty-five very slowly).

Then with the heater button still pressed and the engine speed control in the
fully open position, engage the starter motor and give short strokes on the
hand pump.

30

‘The engine should then start. If it does not, wait half a minute and then try
again. If the engine does not start at the third attempt, some fault is present
and an examination should be made to discover it.

Always be sure that the starter motor has stopped revolving before re-
engaging the motor otherwise the starter ring and pinion may be damaged.

NOTE: After using the hand pump, always make sure that the plunger is
screwed down, otherwise a leakage of fuel oil into the engine may occur with
damaging results. The hand pump should never be used whilst the engine is
renning. :

Starting the Engine (TV8.510 (see fig. 5(c)

Ensure that the stop control is in the run position.

Switch on by turning the start switch to position “R”.

Position the engine speed control to a quarter open if the engine or weather
is warm, or to the fully open position if cold, ensuring that the gearbox
control remains in neutral.

Engage the starter motor by turning the switch to position “S”.

As soon as the engine starts, release the switch which should return to
position “R”.

Always ensure that the starter pinion and engine have stopped rotating
before re-engaging the starter motor, otherwise the flywheel starter ring or the
starter pinion may be damaged.

NOTE: With the TV8.510 engine, the fuel injection pump incorporates an
automatic excess fuel device which assists in easy starting.
Starting the Engine (V8.510 (see fig. 5(c).

Ensure stop control is in the run position.

Switch on by turning the start switch to position “R”.

Fig. S(c)
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Open engine speed control fully, ensuring that gearbox remains in neutral.

If the engine or weather is warm, engage starter motor by turning switch to
position “S”.

As soon as the engine starts, release the switch which should return to posi-
tion “R”.

Always ensure that the starter pinion and engine have stopped rotating
before re-engaging the starter motor, otherwise the flywheel starter ring or
starter pinion may be damaged.

Cold Starting
Ensure that stop control is in the run position.
Switch on by turning switch to position “R”.
Open speed control fully, ensuring that gearbox remains in neutral.
v Operate excess fuel control. <
Engage starter by turning switch to “S” position.

As soon as the engine starts, release the switch which should return to posi-
tion “R”

TO STOP ENGINE
A spring loaded stop control is located near the normal engine controls and
functions by cutting off the fuel at the fuel injection pump.

To operate, pull the knob and hold in this position until the engine ceases
to rotate. Ensure that the control returns to the run position, otherwise diffi-
culty may be experienced in restarting the engine.

Switch off by turning switch to position “O”.

Things to Note
When the engine starts, check the following points:
(a) That oil pressure is registered on gauge(s).
(b) That charging rate is indicated on ammeter/generator light goes out.
(¢) That coolant is discharging overboard (does not apply with keel cooled
engines).

(d) With turbocharged engines, that boost pressure is registered on gauge.
This pressure will vary according to engine speed and load. It may be
interesting to note boost pressure will not be obtained under 1,800 rev/min
(engine speed).
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Care should be taken not to operate the engine at maximum speed for long
periods. The following table gives maximum intermittent and continuous
speeds for the respective engine types except TV8.510(M) engines. For
TVE.510(M) engines, see separate heading.

Engines should not be operated at maximum intermittent speed for periods
in excess of one hour after which, the engine speed should be reduced by 150
rev/min for at least fifteen minutes before returning to maximum speed.

Where engines are loaded down to speeds less than maximum intermittent
when on full throttle, then the same procedure applies and the maximum con-
tinuous or cruising speed is 150 rev/min below maximum possible engine
speed.

%

Engine Type Maximum Maximum
Intermittent Speed Continzous Speed
(rev/min) ‘ (rev/min)
4.107(M) 3,600 3,000
4.108(M) 3,600 3.000
4,000

(special rating)

P3.152(M) e 2,000
4.236(M) 2,500 2,250
6.354(M)
H6.354(M) 2,800 2,400
T6.354(M)
HT6.354(M) 2,400 2,250
V8.510(M) 2,800 2,500
{special rating) (medium duty rating)
2,000
(heavy duty rating)
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TV8.510(M) Engines

Maximum intermittent speed 2,600 rev/min (Pleasure craft — Planing and
Light Displacement).

These engines may be operated at full throttle (2,600 rev/min) for not more
than a period of one hour after which a reduced cruising speed of 2,400 rev/
rev/min must be used for two hours. This cycle may then be repeated.

Maximum intermittent speed 2,400 rev/min (Light Commercial Craft).

These engines may be operated at full throttle (2,400 rev/min) for not more
than a period of one hour after which a reduced cruising speed of 2,200 rev/
min must be used for fifteen minutes. This cycle may then be repeated.

INSTRUMENTS (see fig. 6)

These serve to give the operator important information about the running
of the engine, fuel state, temperature etc.

Generally speaking instruments have not the accuracy that a laboratory
meter has and this should be borne in mind when reading them; nevertheless
they may be used to ensure correct functioning of the engine(s).

Engine Qil Pressure Gauge

This is one of the most important instruments and should be checked for
correct operation as soon as the engine starts. Normal oil pressure is 30/60
Ibf/in* (2,1/4,2 kegf/cm?) at maximum engine speed and normal operating
temperature. However it should be remembered that during the life of the
engine there will be a gradual drop in oil pressure. This is perfectly normal
as bearing surfaces wear. There will also be a slight drop in pressure when
the oil is hot or if the wrong grade of oil is used in certain climatic conditions.
See page 66 for correct oil grades.

Gearbox Oil Pressure Gauge

Where this is fitted the pressure should be within the ranges given on pages
67, 68 and 69.

Here again there will be a slight pressure drop when the oil is hot.
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Fig. 6. Typical Instrument Panel.

I. Engine Oil Pressure Gauge 6. Engine Water Temperature Gauge
2. Gearbox Qil Pressure Gauge 7. Generator Warning Light

3. Turbocharger Oil Pressure Gauge 8. Hourmeter

4. Boost Pressure Gauge 9. Tachometer

5. Fuel Contents Gauge

Turbocharger Oil Pressure Gauge

Oil pressure must show on the gauge within three to four seconds of the
engine firing. The minimum oil pressure when the engine is on load must be
30 1bf/in* (2,1 kgf/cm®). Under idling conditions the pressure should not fall
below 10 1bf/in* (0,7 kgf/em®). It must be appreciated that the above pres-
sures have to be maintained because the turbocharger rotor assembly bearing
is supported by oil pressure.

Boost Pressure Gauge — Turbocharged Engines

This is an indication of air pressure in the inlet manifold. As the boost is
controlled by exhaust gas pressure the reading will vary according to load and
speed.
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Tachometer

This provides the operator with the engine revolutions per minute {rev/min).
The number indicated has usually to be multiplied by one hundred to give
engine rev/min, e.g. 20 x 100 = 2,000 rev/min.

Water Temperature Gauge

This indicates the normal running temperature of engine coolant or in the
case of V8 engines the coolant temperature in each bank of cylinders. Coolant
temperatures should remain within the ranges given on page 61. If high tem-
peratures are experienced investigate the cause immediately (see page 76).

periodical attentions

1f a Perkins marine diesel engine is to give long and trouble free service, it is
imperative that it be maintained in accordance with the following Periodical
Attentions:—

4.107(M) and 4.108(M) Engines

Daily

Check coolant in header tank (closed circuit cooling only).
Check sump oil level.

Check oil pressure (where gauge fitted).

Check gearbox oil level.

Every 150 hours or 3 months (whichever occurs first).

Drain and renew lubricating oil (see page 63).
Renew lubricating oil filter element.

Clean air intake gauze.

* Check drive belt tension.

Clean water trap.

Check engine for leakage of oil and water.
Lubricate dynamo rear bush (where fitted).

Every 400 hours or 12 months (whichever occurs first).

Renew final fuel filter element.
Check hoses and clips.

Drain and clean fuel tank
Change gearbox oil.
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Every 2,400 hours

Arrange for examination and service of proprietary equipment, ie. starter
motor, generator; etc.

Service atomisers.

Check and adjust valve tip clearances.

An operator is usually familiar with the type of water he is operating in.
It is therefore left to his own discretion to check the weed trap, in the water
intake, at appropriate intervals.

*Drive belt tension should be checked monthly on engines rated above 3,000
rev/min.

P3.152(M) Engines

Daily
Check coolant in header tank (closed circuit cooling only).

Check sump oil level.

Check oil pressures (where gauge fitted).

Check gearbox oil level.

Every 150 hours or 3 months (whichever occurs first).

Clean air intake gauzes or screens.

Every 200 hours or 4 months (whichever occurs first).

Oil chain drive and bushes of hand starting equipment and pawl] assembly at
rear of crankshaft pulley (where fitted).

Drain and renew lubricating oil (see page 63).

Check drive belt tension.

Clean 1ift pump pre-filter (where fitted).

Renew lubricating oil filter element.

Clean water trap.

Check engine for leakage of oil and water.

Lubricate dynamo rear bush (where fitted).

Every 400 hours or 12 months (whichever occurs first).

Renew fuel filter element.

Check hoses and clips.

Drain and clean fuel tank.

Change gearbox oil.

Every 2,400 hours

Arrange for examination and service of proprietary equipment, i.e. starter
motor, generator, etc.

Service atomisers.
Check and adjust tappets.
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4.236(M) Engines

Daily

Check coolant level in header tank.
Check sump oil level.

Check oil pressure (where gauge fitted).
- Check gearbox oil level.

Every 150 hours or 3 months (whichever occurs first).

Clean air intake gauze or screen.
Grease tachometer angle drive connections (where nipple fitted).

Every 200 hours or 4 months (whichever occurs first).

Drain and renew engine lubricating oil (see page 63).

Renew lubricating oil filter element.

Check drive belt tension. =
Check engine for leakage of oil and water.

Clean water trap.

Lubricate dynamo rear bush (where fitted).

Every 400 hours or 12 months (whichever occurs first).
Renew final fuel filter element.

Check hoses and clips.

Clean lift pump sediment chamber.

Drain and clean fuel tank.

Renew gearbox lubricating oil.

Every 2,406 hours

Arrange for examination and service of proprietary equipment. ie. starter.
generator, efc.

Service atomisers.

Check and adjust valve tip clearances.

6.354(M), H6.354(M), T6.354(M) and HT6.354(M) Engines

Daily

Check coolant level.

Check sump oil level.

Check oil pressure (where gauge fitted).
Check gearbox oil level.

Check boost pressure (where gauge fitted).
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Every 150 hours or 3 months (whichever occurs first).

Clean air intake gauze or screen.
Grease tachometer angle drive connections (where nipple fitted).

Every 200 hours or 4 months (whichever occurs first).

Drain and renew engine lubricating oil (see page 63).
Renew lubricating oil filter element.

Check drive belt tension.

Clean water trap.

Check engine for leakage of oil and water.
Lubricate dynamo rear bush (where fitted).

Every 400 hours or 12 months (whichever occurs first).

Clean lift pump gauze strainer.

Renew final fuel filter element.

Check hoses and clips.

Drain and clean fuel tank.

Renew gearbox lubricating oil. (Borg-Warner).

Every 800 hours

Clean turbocharger impeller, diffuser and oil drain pipe.
Renew gearbox lubricating oil. (MRF 350).

Every 2,400 hours

Arrange for examination and service of proprietary equipment, i.e. starter,
generator, etc.

Service atomisers.

Check and adjust valve tip clearances.

NOTE for engines fitted with air charge coolers see page 63.

TV8.5106(M) Engines

Daily

Check coolant level.

Check sump oil level.

Check gearbox level.

Check oil pressure (where gauge fitted).
Check boost pressure (where gauge fitted).

Every 50 hours or monthly (whichever occurs first).
Clean air cleaner element.
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Every 200 hours or 4 months (whichever occurs first).

Drain and renew lubricating oil (see page 63).
Renew lubricating oil filter elements.

Check drive belt tension.

Service Atomisers.

Drain water traps.

Check engine for leakage of oil and water.

Every 400 hours or 12 months (whichever occurs first).

Renew final fuel filter elements.
Check and adjust valve tip clearances.
Check hoses and clips.

Drain and clean fuel tanks.

Every 800 hours

Clean turbocharger impeller, diffuser and oil drain pipe.
Check sea water pump impeller.

Renew gearbox lubricating oil.

Every 2,400 hours

Arrange for examination and service of proprietary equipment, i.e., starter
motor, etc. See page 63 for Air Charge Cooler servicing.

V8.516(M) Engines

Daily

Check coolant level.

Check sump oil level.

Check oil pressure (where gauge fitted).
Check gearbox oil level.

Every 150 hours or 3 months (whichever occurs first)

Clean air intake gauzes or screens.

Every 200 hours or 4 months (whichever occurs first).

Drain and renew lubricating oil (see page 63).
Renew lubricating oil filter elements.

Check drive belt tension.

Clean water trap.

Check engine for leakage of oil and water.
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Every 400 hours or 12 months (whichever occurs first).
Lubricate dynamo rear bush {where fitted).

Renew final fuel filter element.

Service atomisers.

Check and adjust valve tip clearances.

Check hoses and clips.

Drain and clean fuel-tanks.

Renew gearbox lubricating oil (Borg-Warner).

Every 800 hours

Check sea water pump impeller.
Renew gearbox lubricating oil (MRF 350 and Twin Disc MG-‘?Oé)

Every 2,400 hours

Arrange for examination and service of proprietary equipment.” ie. starter,
elc.

post delivery checkover

After a customer has taken delivery of his Perkins Marine Diesel engine, a
general checkover of the engine must be carried out after the first 25/50 hours
in service,

The checkover should comprise the following:—

1. Drain lubricating oil, renew lubricating oil filter and refill sump to full
mark on dipstick with new oil.

Remove rocker assembly and check cylinder head nuts and/or setscrews
are to the correct torque. (See fig. 7). Does not apply with TV8.510(M)
and V8.510(M) engines.

Refit rocker assembly and set valve clearance to 0.012 in (0,30 mm) cold,
Check coolant level in header tank and inspect for coolant leaks.

Check external nuts, setscrews, mountings, etc. for tightness.

Check water pump drive belt tension.

Check electrical equipment and connections.
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Fig. 7(a). Tightening Sequences for Cylinder Head Nuts and/or Setscrews.
6.354(M), H6.354(M), T6.354(M), HT6.354(M)
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8. Check for lubricating and fuel oil leaks.
9. Check engine idling speed (see page 57).
10, Check general performance of engine.

Fig. 7(d). 4.236(M).

preservation of laid up engine

Where a boat is to be laid up for several months, the engine should be
protected as follows:—

1. Clean all external parts.
Fig. 7(b). 4.107(M) and 4.108(M).

[@ @U \9); O (@ @v_;@ 3. Throw away paper element(s) in the lubricating oil filter, clean bowl and

2. Run engine until warm. Stop and drain the lubricating oil sump.

o [, ©O - @ N @ fit a new element. Part fill bowl(s) with new oil of an approved grade, a
= @* o (k:‘} ‘ list of which appears on page 66.

@7‘3 .
4. Clean out engine breather pipe(s).
- / 5. Fill lubricating oil sump to correct level with new oil of an approved
- 1) grade
f@%@ww@ : N .
_J 6. Drain all fuel oil from fuel tanks and filters, Put into the fuel tank at least
one gallon of one of the oils listed under “Recommended Oils for the Fuel
Fig. 7(c). P3.152(M). : System” (see page 50). If, because of the construction of the fuel tank,
TOTQ}le this quantity of oil is inadequate, break the fuel feed line before the first
Tension filter and connect a small capacity auxiliary tank. If the fuel tank(s) can-
Cylinder Head Nuts and/or Setscrews 1bf ft kgf m not be drained they should be filled.
5.8 . .
4.107(M) 42 7. Prime the system as detailed on page 51.
4.108(M) 60 8.3
P3.152(M) 60 8,3 8. Start engine and run it at half speed for 15 minutes when the oil will have
4.236(M) 95 13,1 circulated through the injection pump, pipes and atomisers.
6.354(M), H6.354(M), | 85 11,7 9. Seal the air vent in the tank or filler cap with waterproof adhesive tape.

T6.354(M), HT6.354(M) {
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Fig. 8(a)

Fig. 8(b)
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10.

Drain water from heat exchanger and engine cylinder block. The heat
exchanger should be removed and serviced; the cylinder block may be
flushed back through the drain points with the thermostat removed. If it
is decided to’refill the fresh water system with antifreeze the precaution on
page 49 should be followed. For 4.107 and 4.108 engines venting is neces-
sary when filling the cooling system, see page 47.

. Remove end plate from the sea water circulating pump and lubricate the

interior of the pump body with Glycerine or MARFAK 2HD grease (see
figs. 8(a) and 8(b), or remove impeller for lay-up period.

. Remove the atomisers and spray into the cylinder bores  pint (0,14 litre)

of lubricating oil divided between all cylinders. Rotate the crankshaft one
complete revolution and replace atomisers.

. Remove the air cleaner(s) and any piping. Seal the air intake with water-

proofed adhesive tape.

. Remove the exhaust pipe(s) and seal the manifold port.

. Remove cylinder head cover(s), lubricate the rocker assembly and replace

cover(s).

. Remove water pump driving belt(s).

. Batteries

(a) Remove the batteries and top up cells with distilled water.
(b) Recharge.

{c) Clean the terminals and lightly smear with petroleum jelly.
(d) Store in a cool, dry, dust free place. Avoid freezing risk.

{e) Recharge once a month.

. Starters and Generators

Clean terminals and lightly smear with petroleum jelly. The generator,
starter and control board must be protected against rain.

OILS RECOMMENDED FOR PRESERVATION OF FUEL SYSTEM

Lowest Temperature to be expected during lay-up

Esso 1L.815 25°F (— 4°C)
Esso 11.1047 0°F (—18°C)
Sheli Calibration Fluid “C” (UK.} 0°F (—18°C)
Sheli Calibration Fluid “B” (Overseas) —T70°F (—57°C)
Shell Fusus “A” —I135°F (—26°C)
Shell Fusus “A” R1476 (Old Type) 25°F (— 4°C)
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No attempt should be made to restart the engine until the temperature has
been at least 15°F (9°C) above that shown in the table, for not less than 24
hours, otherwise there may be difficulty in obtaining a free flow of fuel.

The proprietary brands of oils listed are recommended for the purpose by
the oil companies. They may not be available in all parts of the world, but
suitable oils may be obtained by reference to the oil companies. The specifi-
cation should include the following:—

Viscosity: Should not be greater than 22 centistokes at the lowest ambient
temperature likely to be experienced on re-starting.

Pour Point: Must be at least 15°F (9°C) lower than the lowest ambient tem-
perature to be experienced on restarting and should be lower than the lowest
temperature likely to be met during the lay-up period.

The oils selected are not necessarily suitable for calibrating or testing
pumps.

PREPARING THE ENGINE FOR RETURN TO SERVICE

When the engine is to be returned to service, the following procedure must
be observed:—

1. Thoroughly clean all external parts and refit sea-water pump impeller
(where applicable).

2. Remove adhesive tape from the fuel tank vent or filler cap.

3. Drain fuel tank to remove any remaining oil and condensed water and
refill the tank with fuel oil. If tanks have been filled, drain water from trap
if this has been provided by the boat builder.

4. Fit new filter element and vent the filter (see page 55).
5. Vent and prime the fuel injection pump (see page 51).

Close all coolant drain taps and fill the system with clean coolant. Check
for leaks. Remember that if a coolant solution of 25%, anti-freeze manu-
factured to BS3151 has been left in the system, then a life expectation of
one year can be expected of the solution.

7. Rotate fresh water pump by band to ensure freedom of water pump seals.
If the pump will not rotate with a reasonable amount of persuasion then
it will have to be removed to determine the cause.

8. Refit water pump driving belt(s).

Remove the rocker cover(s), lubricate rocker assembly with engine oil. Re-
place cover(s).
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10. Remove adhesive tape from the air intake(s), refit the air cleaner and any
intake pipe. Clean the gauze and if it is the oil bath type, fill with engine
oil to the correct level.

11. Remove adhesive tape from the exhaust manifold port and refit exhaust
pipe(s).

12. Starter and Generator
Wipe the grease from the terminals and check that all connections are
sound. If the starter is fitted with a Bendix type of drive, lubricate with a
little light engine oil. CA45 co-axial starters, except where they are fitted
with dust covers, should be given the same treatment.

13. Connect the batteries.

14. Check the level and condition of the oil in the sump. Change the oil if
necessary. Attend to oil levels in in-line fuel injection pumps, see page 28.

15. Start the engine in the normal manner checking for oil pressure and electri-
cal rate of charge. Whilst the engine is reaching its normal running tem-
perature, check that it is free from water and oil leaks.

Note:

If the foregoing instructions are observed, the laying-up and returning to
service should be carried out efficiently and without adverse effect on the
engine. However, Perkins Engines Ltd., cannot accept liability for direct or
consequential damage that might arise following periods of lay-up.

4.107(M) and 4.108(M) Keel Cooled and Heat Exchanger Cooled Engines

With the above engines, the following instructions should be adhered to
when putting an engine back into service following the winter lay-up period,
or at any time the fresh water cooling system has to be refilled. The initial
“bleeding” of the cooling system will have been attended to when the engine
is first installed by the boat builder, but the air venting check is desirable
following complete or partial draining for lay-up, top overhaul or other engine
repairs.

Dealing first with 4.107(M) or 4.108(M) keel cooled engines, it should be
known that under certain conditions of outboard pipe installation, an air
lock can occur where the pipes bridge the keel at their ends farthest from the
inlet and outlet connections. This air should be cleared and the pipes left com-
pletely full of water before the engine is started and where possible, treated
as a separate entity, and the following procedure adopted:—
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1. Disconnect the pipe hose (water outlet to keel pipe) at the lower stub at
the forward end of the exhaust manifold and the pipe connection (water
inlet to engine) below the generator on the right hand forward end of the
cylinder block.

bod

Fill the pipe through the connection taken from the exhaust manifold by
means of a funnel, filling until pipes are full to the cylinder block con-
nection, and then making good this joint. When, after further water has
been added to fill the pipe to the manifold connection, this pipe can also
be re-connected. In the event of a bridge connection between the keel pipes
being inside the hull, and the connections being of the type that can be
loosened, air can be cleared more easily by loosening an inboard con-
nection on the pipe bridge, topping through the pipe as above and re-
tightening the connection when free of air at this point.

To ensure that no air is trapped in the cylinder block or cylinder head on
fresh water cooled engines, the following procedure should be adopted on heat
exchanger cooled units and in addition to the above on keel cooled units.

. Remove the square headed plugs in the top faces of the cylinder head and
exhaust manifold marked 1, 2, and 3 in fig. 9 and add water steadily to
the cooling system header tank.

EXHAUST MANIFOLD GAT— 3
1 L ] (

’
1 -~J——*U
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L | O«——-Huen
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Fig. 9. Coolant Bleeding Points on Cylinder Head and Exhaust Manifold.

.hJ

Replace plug 1 at rear end of cylinder head when water appears at this
point.

Start engine and run in neutral at about 700 - 800 rev/min.

4. Continue topping up header tank, replacing plug 2 at forward end of
cylinder head, and later plug 3 at forward end of exhaust manifold as the
water appears at these points in turn. Finally top up the header tank to a
level approximately 1 in below the pressure cap sealing flange.
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5. Recheck for the presence of air at plugs 2 and 3 by gently unscrewing
after engine has been run at about half throttle for a period of a few
minutes or if a tendency to overheat is observed on the first run under
normal load cénditions.

frost precautions

Precautions against danfage by frost should be taken if the engine is to be
left exposed to inclement weather either by adequately draining the cooling
system or where this is not convenient, an anti-freeze of reputable make and
incorporating a suitable corrosion inhibitor may be used.

~Should it be the policy to protect engines from frost damage by adding
anti-freeze to the cooling system, it is advisable that the manufacturers of the
relevant mixture be contacted to ascertain whether their products are Suitable
for use in Perkins Engines and also to ensure that their products will have no
harmful effect on the cooling system generally. )

It is our experience that the best results are obtained from anti-freeze which
conforms to British Standard 3151.

When draining the water circulating system, the tap on the cylinder block
must be opened. There may be other drain taps on cxhaust manifolds, oil
coolers etc., all of which must be opened.

With 4.107(M) and 4.108(M) engines, the clips securing the hose between
the cylinder block connection and the copper pipe to the header tank (keel
cooled applications), or between the cylinder block connection and the copper
pipe to the exhaust manifold (heat exchanger applications) should be slacken-
ed and the hose pulled away from the connection to drain this area.

When the engine is drained, the fresh water pump is also drained but the
rotation of the pump may be prevented by:—
(a) locking of the impeller by ice due to the pump hole being blocked by
sediment.
(b) locking of the seal through the freezing of globules of moisture between
the seal and the gland.

Operators are therefore advised to take these precautions when operating in
temperatures below freezing point.

1. Before starting the engine turn the fresh water pump by hand: this will
indicate if freezing has taken place. 1f freezing has taken place, this
should free any ice formation.

3

If it is impossible to turn the pump by hand, the engine should be filled
with warm water.
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3. To avoid this trouble, it is advisable when all water has been drained to
run the engine for a few seconds at idling speed, thus dispersing any mois-
ture remaining in the pump.

After an anti-freeze solution has been used, the cooling system should be
thoroughly flushed in accordance with the manufacturers instructions before
refilling with normal coolant,

If the foregoing action is taken, no harmful effects should be experienced
but Perkins Engines Ltd., cannot be held responsible for any frost damage or
corrosion which may be incurred.

fuel system

The importance of cleanliness in all parts of the fuel system cannot be over-
stressed. Dirt and sludge are killers to the engine life blood.

FUEL OIL SPECIFICATION
The fuel oil used in Perkins Marine Engines should conform to the follow-
ing specifications:—
United Kingdom
BS.2869 : 1967 — Class Al and A2,
United States
ASTM/DY7S — 66T — Nos, 1-D and 2-D.
Federal Specification VV - F - 800a : Grades DF-A, DF-1 and DF2 (accord-
ing to operating ambient temperature).
Germany
DIN-51601 (1967).
France
J.0. 14/9/57 Gas Oil or Fuel Domestique.
taly
Cuna-Gas Oil NC-630-01 (1957).
India
IS : 1460/1968 — Grade Special and Grade A.
Sweden
SIS. 15 54 32 (1969).
Switzerland
Federal Military Specification 9140-335-1404 (1965).
Fuel oils available in territories other than those listed above which are to
an equivalent specification may be used.
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BLEEDING THE FUEL SYSTEM

Should the operator be unfortunate enough to run out of fuel, or whenever
any part of the system between the fuel tank and fuel injection pump has been
disconnected, the fuel system will have to be bled.

Engines fitted with C.A.V. DPA rotary type fuel injection pumps
Ensure there is sufficient fuel in tank and that the fuel tank cock, where
fitted, is turned on.
1. Slacken air vent valve on side of control gear housing (see figs. 10(a)(b)(c)).
For later engines see fig. 13(d).

2. Slacken vent valve fitted on one of the two hydraulic head locking screws
(see figs. 10(d)(e)(D). Unscrew vent plug on top of fuel filter whe;e fitted.

%

3. Operate priming lever on fuel feed pump (if this is not possible, the cam-
shaft driving the lift pump lever may be on maximum lift; turn engine
one revolution) and when fuel, free from air bubbles, issues from each
venting point, tighten the screws in the following order:

1. Fuel filter cover vent screw, 2. Head locking screw.

3, Governor vent screw.

4. Slacken the pipe union nut (see figs. 10(g)(h)(3)) at the pump inlet, operate
the priming lever and retighten when fuel, free from air bubbles, issues
from around the threads.

5. Slacken unions at atomiser ends of two of the high pressure pipes.

Fig. 10(a). 4.107 and 4.108 Fig. 10(b). 4.236.

(for later engines see fig. 13(d)).
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6.

Fig. 10 (c) 6.354. Fig. 10(e). 4.236.

Set accelerator to the fully open position ensuring that the stop control is
in the “run” position.

Turn engine until fuel, free from air bubbles, issues from both fuel pipes.

Tighten the unions on both fuel pipes, and the engine is ready for starting.
In the unhappy event of the batteries becoming flattened during the above
operation, look to your flare locker (did you check its contents before
leaving port?). If in any doubt about battery condition the load on the
battery can be eased during cranking by preventing air being drawn into
the air intake. Remove air filter and close off intake by pressing a large
sheet of stiff cardboard or similar over intake, or remove atomisers.

Fig. 10(d). 4.107 and 4.108 Fig. 10(f). 6.354,

Fig. 10(h). 4.107 and 4.108.

Fig. 11(a)

Engines fitted with in-line fuel injection pumps

I8

5

Unscrew final filter vent plug (see fig. 11(a)).

Unscrew the two vent plugs or vent screws on the fuel injection pump by
two or three turns. These plugs are fitted each side of the fuel inlet con-
nection on the right hand side of the pump (see figs. 11(b)(¢)).

Operate priming lever on the fuel lift pump. If the lift pump driving cam
is on maximum lift, it will not be possible to operate the hand primer. If
so, turn the engine through one revolution.

When fuel. free from air bubbles, issues from the venting points, tighten
the fuel filter vent plug and then the fuel injection pump vent plugs.

T
Ll

;

R R B RIS




Key to fig. 11(c). P3.152(M).

1.
2.
3.

Fig. 11(b)

Fuel Injection Pump Bleed Screw.
Excess Fuel Device Button,
Idle Speed Adjusting Setscrew

Fig. 11(c)

¢

) )

|

|

Key to fig. 11(d) TV8.510(M).

1. Priming Pump Handle.
Fig. 11(d) 2. Fuel Filter Vent Plug,
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1.

2

Key to fig. 11(e) TV8.510(M).

Idling Speed Adjusting Screw.
Fuel Pump Return Connection.

Fig. 11(e)

Engines fitted with S.1.G.M.A. rotary type fuel injection pumps

1.

o]

3

Al

Unscrew the vent plug on the front of the fuel filter (see fig. 11yd) by two
or three turns.

Unscrew the priming pump handle on the top of the filter and operate the
pump until fuel, free from air bubbles, issues from the venting point.
Tighten filter vent plug.

Unscrew the fuel injection pump return connection (see fig. 11(e) and
operate the priming pump until fuel, free from air bubbles, issues from the
connection. Tighten the connection.

Screw the priming pump handle securely back into the filter head casting.
Slacken the unions at the atomiser end of two of the high pressure pipes.
Place the accelerator in the fully open position, ensure that the stop con-
trol is in the “run” position and turn the engine until fuel, free from air
bubbles, issues from both pipes.

Tighten the unions of the fuel pipes and the engine is ready for starting

FUEL FILTERS

Two fuel filters are usually fitted to Perkins Marine Engines, one in the

fuel lift pump and the other, a self contained unit with renewable element,
mounted on the engine. 4.107 and 4.108 engines do not have a filter in the fuel
lift pump. A fine mesh gauze filter should always be fitted to the fuel tank
filler.

To renew filter elements

I.

Clean exterior of filter assembly.
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Unscrew setscrew at top of filter bowl. (see figs. 12(a)(b)).

Either lower filter bowl clear and discard element or lower base and dis-
card element. (see figs. 12(c)(d).

Clean filter head and bowl or base in suitable cleaning fluid.

Check sealing rings and, if damaged, renew.

Fit new element to filter bowl or new element to base.

Place square against filter head and tighten setscrew.

Bleed fuel system as described previously.

Fig. 12(a} Fig. 12(¢c)

Fig. 12(bj Fig. 12(d)

IDLING SPEED SETTING

C.A.V. Rotary type pumps

On D.P.A. pumps there are three types of adjustment. One is on a spring
loaded screw (6.354) the second is on the reversible governor head which con-
sists of a setscrew and locknut. The third type is on the governor housing on a
mechanically governed type pump, and consists of a nut and setscrew.

On the first type turn thé screw clockwise to increase engine speed or anti-
clockwise to decrease (see fig. 13(a)).

On the second type undo locknut and set required speed (see figs. 13(c)d)).
This must be done in conjunction with the setting of the anti-stall device (see
page 58).

On the third type undo locknut and set required speed.

S.L.G.ML.A. Rotary type pumps (TV8.510(M))
The slow running adjustment screw is shown in fig. 11(e).

In-line pumps

The slow running adjustment screw is the upper of the two adjustable stop
screws situated at the right hand side of the rear of the fuel injection pumps,
on V8510 engines fig. 13(b). On 3.152 engines the slow running adjustment
screw is the lower of the two, fig. 11(c).

The idling speed will vary according to application. For details, apply to
the nearest Perkins, C.A.V. or Simms distributor, alternatively Technical Ser-
vice Department, Perkins Engines Ltd., Peterborough.

Fig. 13(a) Fig. 13(b)




ANTI-STALL DEVICE

S.1.G.M.A. Rotary type pump (TV8.510(M))
There is no anti-stall device incorporated in this type of fuel injection pump.

C.A.V. Rotary type pumps

(see figs. 13(c)(d) 4.107 and 4.108 engines).

(a) Slacken locknut (2) sufficiently to enable the anti-stall device body (1)
to be unscrewed two complete turns.

{b) Adjust idling speed to 625 rev/min* with idling adjustment screw (4).

(¢) Screw down anti-stall device body (1) until there is a very slight increase
in engine speed, bring back half a turn and lock with lock nut (2).

(d) Accelerate engine to maximum no load rev/min and immediately return
to idling.

Should the period of return from maximum rev/min to idling exceed three
seconds the device has been screwed in too far. .
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Fig. 13(c). Earlier Fuel Pump.
1. Anti-stall device body 4. Idle adjustment screw
2. Anti-stall device body locknut 5. Maximum speed screw
3.

Air vent screw
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Fig. 13(d). Later Fuel Pump (anti-stall device shown inset).

1. Anti-stall device body. 4, Idle adjustment screw.
2. Anti-stall device body locknut. 5. Maximum speed screw.
3. Air vent screw.

However should stalling occur, then the device has not been screwed in far
enough. Therefore the necessary adjustment should be made to suit whichever
is the case. -

*This idling speed may vary according to application. If in doubt, refer to one
of the Perkins Distributors listed on pages 79 to 91.

In-line pumps (see fig. 13(e) V8.510 engine).
Screw out anti-stall device by two or three turns.

Wiih engine warmed up, adjust idling speed to 500 rev/min, by means of
idling adjustment screw.
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Fig. 13(e)

Screw in anti-stall device until it just affects idling speed. Screw out § turn
and lock with locknui.

Operate speed control lever and check that anti-stall device is not in-
fluencing idling speed setting and engine does not stall out when lever is
quickly closed.

ATOMISER TESTING AND REPLACEMENT

Often a particular atomiser or atomisers causing trouble may be deter-
mined by releasing the pipe union nut on each atomiser in turn, with the
engine running at a fast “tick-over”. This will prevent fuel being pumped
through the nozzle to the engine cylinder, thereby altering the engine revolu-
tions. If after slackening a pipe union nut, the engine revolutions remain con-
stant, this denotes a faulty atomiser.

When fitting a replacement atomiser it should be noted that the joint be-
tween the atomiser and cylinder head is made by a special copper washer.
Care should be taken to ensure that only this type of copper washer is used.
T'he recess in the cylinder head, the faces of the copper washer and the corres-
ponding face of the nozzle holder cap must be perfectly clean if a leakproof
joint is to result. Fit new copper washers each time an atomiser is replaced.
The nuts on the flange should be tightened down evenly to prevent the atomiser
nozzle being canted and so nipped in the cylinder head. Uneven tightening will
almost certainly result in blowby. Over tightening high pressure fuel pipe nuis
will result in split olives.
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cooling system

There are three types of cooling employed on Perkins engines. Direct, in-
direct and keel cooling.

Direct Cooling. In this system raw water is drawn through a suitable sea
cock by a rubber impeller type pump, circulated round the engine and dis-
charged overboard again. Although it has a lower initial cost it has little to
recommend it. It is not practlcable to operate engines cooled by this method
at their normal working temperatures and even with a special thermostat and
by-pass fitted the temperature may not be raised above 140°F (60°C) due to
scale which will be formed in the water passages. This will in turn bring about
local overheating and atomiser troubles. Engine wear is considerably heavier,
and oil sludging is increased. Also engines running too cold are nmsncr than
when running at the correct temperature.

Indirect Cooling. This system incorporates a heat exchanger, cooling water
in a closed circuit, using raw water as the cooling ‘medium. The raw water
discharge can be used for normal water injection into the silencing system. A
thermostat fitted into the closed circuit system keeps the engine at optimum
temperature of 150 - 180°F (65 -82°C) for 4.107 and 4.108 engines and
168 - 197°F (75 - 91°C) for the rest of the marine engine range except for the
P3.152 engine which is 125 - 150°F (52 - 65°C). Two water pumps are used.

Keel Cooling. This is the same system as above except the heat exchanger
is now comprised of pipes fitted outside the hull, usually in an angle between
the keel and the garboard strake, and of length and diameter to suit the par-
ticular engine.

Coolant Capacities. Engine only

4.107, 4.108

10.5 Imp. pts (6 litres)
12.6 U.S. pints

6.354, H6.354, H'T6.354, 16.354

36 Imp. pts (20,5 litres)
43.2 US. pints

V8.510, TV8.510

62 Imp. pts (35 litres)
74.4 US. pints
P3.152 4.236

12.5 Imp. pts (7.1 litres) 26 Imp. pts (14,8 litres)
15.0 U.S. pints 31.2 US. pints
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Cooling System Maintenance
Rubber Impeller Type Water Pump

This type of pump is used for raw water circulation and in the case of the
P3.152 engine for fresh water circulation as well.

The pump should never be run in a dry condition (impeller blades will tear)
and if the engine is to be withdrawn from service for any length of time, it will
be necessary to pack the water pump with MARFAK 2HD grease. (Where
this is not available, glycerine may be used). This is effected by removing the
pump end plate, giving access to the interior of the pump, which can then be
packed with grease, or glycerine introduced through the top-most pipe con-
nection after removing the rubber hose. Turn engine over to spread the lubri-
cant.

ALWAYS CARRY A SPARE IMPELLER

This treatment is usually effective for about three months, and should be
repeated prior to recommencement of service if laid up for a longer period
than this. ,

Air Cleaner Element (TV8.510(M)

The element should be cleaned every 50 hours with fuel oil. If dust particles
are particularly adhesive, a domestic soap powder can be used. The element
should then be washed with fuel oil and allowed to dry.

Heat Exchangers, Oil Coolers and Air Charge Cooiers

A heat exchanger usually consists of a casing used as a header tank and
contained in this a tube stack which is the heat exchanger. The oil cooler
usually has a smaller tube stack and is sometimes part of the marine engine
fresh water heat exchanger.

Heat exchanger tube stacks can be removed for servicing by unscrewing the
tie rod nut in the end cover and removing both end covers. Both “O” Seals
can now be removed and the tube stack withdrawn from the casing.

It the tube stacks are badly choked the best method of cleaning is to place
the assembly in a boiling caustic soda solution. This will loosen all foreign
matter adhering to the unit. Generally speaking. however. the fresh water
side i.e. the outside of the tubes. should be fairly clean as these are on the
closed circuit. The inside of these tubes which may have salt water passing
through them are more likely to require cleaning. If these are not badly scaled
enough to require the caustic soda solution treatment described above, they
can be cleaned by pushing a length of 4 in (3.2 mm) diameter steel rod down
the tubes to dislodge any foreign matter. It is IMPORTANT when doing this.
that the rod is pushed through the tubes in the opposite direction to that in
which the water flows also that the rod does not damage tube walls. When
replacing tie rods, do not overtighten nut. Torque to 25 1bf ft (3,46 kgf m).
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Fig. 14

Air Charge Coolers should be serviced every season in the same way as heat
exchangers. However, it is stressed that according to operating conditions, this
period may have to be reduced.

Seacocks and Strainers

Ensure that seacocks are open prior to starting the engine and that, after the
engine has started, there is a flow of water from the discharge pipe. The
operator knows his home water so cleaning of the strainer is left to his dis-
cretion, but regular checks should be made of the engine water temperature
gauge. Fig. 14 shows a typical seacock position.

lubricating system

The importance of correct and clean lubrication cannot be stressed too
highly and references to engine oil should be taken to mean lubricating oil
which falls within the specification given in this section. Care should be taken
that the oil chosen is that specified for the climatic conditions under which the
engine is operated. The sump should be filled to the correct level but DO
NOT overfill above the full mark.

Due to the variance in delivery of the lubricating oil pump and scavenge
pump, the following procedure is recommended with horizontal 6.354 engines
when renewing the lubricating oil.

1. Fill engine sump well to full mark on dipstick.

2. Run engine until oil temperature is at normal operating temperature, idle
engine for two minutes and shut down.

3. Top up sump well to full mark on dipstick. This replaces residual oil
remaining in the crankcase.
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For routine oil level checks, horizontal engines should be idled for two
minutes and then shut down before reading the dipstick.

The oil level should not be checked with the engine running at speeds in
excess of 1,000 rev/min, or if the engine has been shut down from speeds of
over 1,000 rev/min without the two minutes idling period.

As, in most cases, the sump cannot be drained by unscrewing the drain
plugs due to the installation, a sump pump can be provided if it is not already
fitted, to facilitate removal of sump oil.

Renewing oil filter elements

Filter elements are contained in a detachable bowl and should be serviced
as follows:—

1. Clean exterior of filter bowl.

2. Unscrew filter bowl securing setscrew (this is either on the head casting or
at the base of the bowl.

3. Lower filter bowl clear (see figs. 15(a)(b)), remove element and discard

4. Clean inside bowl before fitting new element.

5. Renew bowl to head casting sealing ring.

6. Offer bowl to head casting squarely and firmly, locate securing setscrew

and tighten carefully.

7. After the engine has been run and the filter assembly checked for leaks,
restore oil in sump to its correct level.

Fig. 15(a) Fig 15(b)
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SCREW TYPE OIL FILTER

Certain engines employ a screw type oil filter. This filter is a combined
casing and filter element into which is screwed a standpipe. The standpipe
is threaded at its lower end which screws into the filter head.

To Renew Screw Type Oil Filter
. Unscrew filter from filter-head complete with standpipe.
2. Remove standpipe from filter and discard filier.

3. Clean standpipe and fit it to new filter.
4. Refit filter assembly HAND TIGHT ONLY to filter head.
5. Run engine for a few seconds at idling speed, to enable filter to fill before

increasing speed.

Oil Pressure

This should be 30/60 Ibf/in* (2,1/4.2 kgf/cm®) at normal working speed and
temperature. The pressure will drop whilst the engine is idling also a slight
drop will be experienced when the oil is hot, this is quite normal.

0il Coolers

Under normal circumstances, oil coolers will require little attention, pro-
viding the sea water inlet strainer is efficient and kept clean.

After a lengthy period of service it may be necessary to clean the tube
stack and this may be effected 1n a similar manner to that given for the heat
exchanger. Servicing of the earlier horizontal 6.354 engine oil cooler entails
removal of the sump.
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lubricating oils

Lubricating oils for normally aspirated engines should meet the requirements of the
U.S. Ordnance Specification MIL-L-2104B and below we list some of these oils. Any
other oils which also conform to this specification, are, of course, also suitable.

Lubricating oils for turbocharged engines should conform to the Series 3 or MIL-L-
451998 specification and some of these oils are listed separately. Here again, any other
oils which also conform to this specification are also suitable . Where Series 3 oils are not
available for turbocharged engines, then MIL-L-2104B oils may be used providing the
oil change period as used for Series 3 oils is halved.

Normally aspirated engines must not be operated on Series 3 oils unless they also
meet the MIL-L-2104B specification.

Lubricating oils for use in Perkins Diesel engines should have a Minimum Viscosity

Index of 80.
MiL—-L—2104B OILS
S.A.E. Designation
0°F(-18°C) | 30°F(-1°C) | Over
Company Brand to to 80°F
30°F(-1°C) | 80°F(27°C) | (27°C)
B.P. Ldd. - B.P. Vanellus 10W 20W/20 30
B.P. Vanellus 10W/30 10W/30 10W/30
B.P. Vanellus S3 10W 20W/20 30
Castrol Ltd. Castrol/Deusol CRB 10W 20W/20 30
Castrol/Deusol CRD 10w 20W/20 30
Agricastrol HDD 10W 20W/20 30
A. Duckham & Co. Fleetol 3 3/10 3/20 3/30
Litd.
Esso Petroleum Co. Essolube D3.HP 10W 20W 30
Ltd. Essolube HDX 20W/50 20W/50
Essolube HDX 10W/30 10W/30 10W/30
Mobil Oil Co, Lid. Delvac 1200 Series 1210 1220 1230
Delvac 1300 Series 1310 1320 1330
Shell Shell Rotella SX 10W 20/20W 30
Shell Rimula CT 10w 20W/20 30
SERIES 3 OILS
S.A.E. Designation
0”F(~18 'C) | 30° F(~l *C) | Over
Company Brand 80°F
30° F( 1°C) | 80° F(27 'C) | 27°0C)
B.P. Ltd. B.P. Vanellus S.3 10W 20W/20 30
Castrol Ltd. Castrol C.R.D. 10w 20W/20 30
Deusol C.R.D. 10w 20W/20 30
Agricastrol HDD 10w 20W/20 30
A. Duckham & Co. Fleetol 3 3/10 3/20 3/30
Ltd.
Esso Petroleum Co. Essolube D3.HP 10W 20W 30
Lid.
Mobil Qil Co. Ltd. Delvac 1300 Series 1310 1320 1330
Shell Rimula CT 10W 20W/20 30

The ahove specifications are subject to alteration without notice
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GEARBOXES

The following types of gearboxes are fitted to Perkins engines. e — |
4.107 NICOR TMP 12000 Series. Parsons DA. ns7- 70K
4.108 NICOR TMP 12000 Series. Parsons DA.

P3.152  Parsons DA. 7 Borg-Warner 71C.

4236 Borg-Warner 71 CR. [ /

6.354 Borg-Warner 72 €R. Self Chanomg Gears MRT 350.
H6.354  Borg-Warner 72 CR.

T6.354 Borg-Warner 72 CR. Self Changing Gears MRF 350.
HT6.354 Borg-Warner 72 CR.

V8.510 Borg-Warner 73 CR. Self Changing Gears MRF 350.

Twin Disc MG-506
BORG-WARNER '

Filling AT.F. DiExTiwor T7 07 ENE O L BRetow 000
Transmission oil should be added until it reaches the full mark on the dip-

stick. The unit should be turned over at idling speed for a short time to fili
all circuits.
Procedure for checking oil level

The oil level should be checked immediately after shut-down and sufficient
oil added to bring the level to the full mark on the dipstick, The dipstick
assembly need not be threaded into the case to determine oil level.

il Capacities

Level Inclined
U.s. imp. US. Imp.
Type Quarts  Pints  Litres Quarts  Pints  Litres
NMC&CR 1.8 3.0 1.71 1.3 2.2 1.2
1523:1 2.5 2 2.36 2.7 45 2.56
191:1 2.5 42 2.36 2.7 4.5 2.56
2.10:1 2.5 4.2 2.36 2.7 45 2.56
2.57 1 2.5 4.2 2.36 2.7 45 2.56
291:1 2.5 42 2.36 2.7 4.5 2.56
T2CR 2.1 3.5 2.00 1.7 2.8 1.55
1.523:1,191:1,
2.100: 1 2.7 4.5 2.56 2.8 4.6 2.55
2.57:1,291:1 2.7 4.5 2.56 2.8 4.6 2.55
73CR 2.6 43 2.38 1.5 2.5 142
1.5:1,20:1,
30:1 2.0 33 1.89 2.2 3.6 2.04
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Oil Temperatures and Pressures

Oil pressure 110 - 150 Ibf/in* (7,73 - 10,55 kgf/cm®) at normal operating
temperatures of 150 - 165°F (65,55 - 73,8°C). At low temperature or excessive
speeds, pressures of 200 - 250 1bf/in® (14,06 - 17,58 kef/cm®) may be obtained.
A maximum transmission oil temperature of 190°F (87.6°C) is recommended.
On the 73CR gearbox oil pressure is 115 - 140 Ibf/in* (8,08 - 9,84 kgf/cm?) at
2,000 engine rev/min with oil temperature 140 - 190°F (60 - 88°C).

SELF CHANGING GEARS

Filling

Stop the engine. After unit number UM1212 fill gearbox to “full” mark on
the dipstick with SAE 90 EP gear oil for tropical and temperate regions, and
SAE 80 EP gear oil for arctic regions. Earlier gearboxes should be filled with
any high grade engine oil of SAE 30 specification.

Ol Capacity

Imp. Pints U.S. Pints Litres
12 144 6,81

Oil Pressure

Standard Control 110 Ibf/in* (7,73 kgf/cm?®) approx.
Sequent Control 90 1bf/in® (6,33 kgf/cm®) approx.

NICOR TMP Type 12000 Mk 1§
Filling

Run engine for a short time and shut down. Immediately remove dipstick
and wipe blades. Re-insert dipstick and check oil level.

If oil is showing between mark and bottom of dipstick rod, there is sufficient
oil in the box. If oil does not show on rod, top up until bottom of rod is
touched.

The mark on the rod indicates oil level when engine has been stationary for
a period not less than 20 minutes. SAE 20 lubricating oil is recommended.

Qil Capacity
Direct Drive 2.25 Imp. pints 2.7 U.S. pints 1,28 litres
Reduction Box 1 Imp. pints 1.2 U.S. pints 0,57 litres
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Qil Pressure and Temperature
96 Ibf/in® (6,75 kgf/cm?) at 3,500 rev/min.
Maximum running temperature 180°F (82°C).
Normal running temperature 160°F (71°C).

PARSONS “DA”

Filling o
Stop the engine. Fill gearbox to “full” mark on the dipstick with engine oil.

If a reduction box is fitted fill to level plug.

QOil Capacities

Reverse gear I Imp. pint 1.2 U.S. pint 0,57 litres
2: 1 Reduction gear  0.25 Imp. pint 0.3 U.S. pint 0,14 litres
3: 1 Reduction gear 0.5 Tmp. pint 0.6 U.S. pint 0,28 litres

Lubrication is by controlled splash.

TWIN DISC MG-506
Filling

Stop the engine. Fill gearbox to “full” mark on the dipstick with engine oil.
oil for water inlet to heat exchanger temperature of more than 85°F (29,5°C),
or SAE 20 HD oil for water inlet temperature less than 85°F (29,5°C).

Gearbox oil level should always be checked with engine running at idling
speed.

Oil Capacity
8 Imp. pint 9.6 US. pints 4,55 litres

Oil Pressure

Normal 300 - 320 1bf/in® (21,1 - 22,5 kgf/cm?) at 1,800 rev/min and 180°F
(82°C). Minimum 270 Ibf/in* (18,98 kgf/cm?) at cruising speed.

PROPELLER SHAFT TRAILING (auxiliary yacht installations)

When oil operated reverse gears are used on auxiliary yacht installations
care must be exercised when trailing the propeller with the engine or engines
out of use.

On the NICOR TMP Type 12000 and the Self Changing Gears gearboxes, it
is necessary to run the engine after trailing the propeller for 12 hours to lubri-
cate the gearbox.
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o rev/min
1.5 1,000 rev/min
1.9 790 rev/min
2.0 750 rev/min
2.1 715 rev/min
2.5 600 rev/oun
2. 520 rev/min
3.0 500 rev/min

Transmissions incorporating reduction gear must have means of stopping
the transmission output shaft from prolonged or continuous freewheeling.
This is because the engine, being stopped, does not drive the oil pump in the
gearbox. The box therefore is not being properly lubricated.

Propeller shaft brakes are available and the boat builder or stern gear
specialist should be contacted for further details.

The Parsons type “DA” gearbox may be trailed for any length of time pro-
vided the gearbox oil is maintained to the top dipstick mark.

CHECKING TAPPET CLEARANCES fig. 16(b)

P3.152 Engines
Turn crankshaft until No. 1 pision is on T.D.C. compression stroke (both
valves fully closed). ’
Check and adjust clearances as necessary on Nos. 1, 2, 3 and 5 valves.
Turn crankshaft one revolution (360°) and repeat for Nos. 4 and 6 valves.
Tappet clearances for both inlet and exhaust should be set to 0.012 in (0,30
mm) cold. -

4.107, 4.108 and 4.236 Engines
This is set between the top of the valve stem rocker and arm and should be
0.012 in (0,30 mm) cold. '
When setting valve clearances the following procedure should be adopted:—
1. With the valves rocking on No. 4 cylinder (i.e. the period between the
opening of the inlet valve and the closing of the exhaust valve), set the
valve clearances on No. 1 cylinder.
2. With the valves rocking on No. 2 cylinder, set the valve clearances on No.
3 cylinder.
3. With the valves rocking on No. 1 cylinder, set the valve clearances on No,
4 cylinder.
4. With the valves rocking on No. 3 cylinder, set the valve clearances on No.
2 cylinder.
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6.354, H6.354, T6.354 and HT6.354 Engines

This is set between the top of the valve stem and rocker arm and should be
0.012 in (0,30 mm)cold.

When setting valve clearances the following procedure should be adopted:—
1. With the valves rocking on No. 6 cylinder (i.e. the period between the
opening of the inlet valve and the closing of the exhaust valve), set the
valve clearances on No. 1 cylinder. 4
2. With the valves rocking on No. 2 cylinder, set the valve clearances on No.
5 cylinder. ;
With the valves rocking on No. 4 cylinder, set the valve clearances on No,
3 cylinder.

W

4. With the valves rocking on No. 1 cylinder, set the valve clearances on No.
6 cylinder.

5. With the valves rocking on No. 5 cylinder, set the.valve clearances on No.
2 cylinder.

Fig. Fig. 16(b)
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6. With the valve rocking on No. 3 cylinder, set the valve clearances on No.
4 cylinder.
For contra-rotating engines the engine should be turned against the normal
direction of rotation i.e. clockwise, looking from the front,

TV8.510 and V8.510 Engines
This is set between the top of the valve stem and rocker arm and should
be 0.012 in (0,30 mm) cold.
When setting valve clearances the following procedure should be adopted:—
Cylinder numbering as fig. 16(a).

Left Bank

1. With the valves rocking on No. 4 cylinder (i.e. the period between the

opening of the inlet valve and the closing of the exhaust valve), set the

valve clearances on No. 1 cylinder.

With the valves rocking on No. 6 cylinder, set the valve clearances on No.

7 cylinder. -

3. With the valves rocking on No. 2 cylinder, set the valve clearances on No.
5 cylinder.

4. With the valves rocking on No. 8 cylinder, set the valve clearances on No.
3 cylinder.

Right Bank

1. With the valves rocking on No. 3 cylinder, set the valve clearances on No.

8 cylinder.

With the valves rocking on No. 1 cylinder, set the valve clearances on No.

4 cylinder.

3. With the valves rocking on No. 7 cylinder, set the valve clearances on No.
6 cylinder.

4. With the valves rocking on No. 5 cylinder, set the valve clearances on No.
2 cylinder.

[
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electrics
Dynamo

The output of the dynamo is controlled by the regulator unit and is de-
pendent on the state of charge of the battery and the loading of the electrical
equipment in use. When the battery is in a low state of charge, the dynamo
gives a high output, whereas if the battery is fully charged, the dynamo gives
only sufficient output to keep the battery in good condition without any possi-
bility of over-charging. An increase in output is given to balance the current
taken by lamps and accessories when in use. The type can be found stamped
on the dynamo body e.g. C40A.

Alternator

The alternator has two parts, a stator and a rotor. When the rotor rotates
inside the stator windings, alternating current (AC) is produced. This is un-
suitable for charging the battery so a rectification unit comprising of diodes is
built into the alternator. These are connected in such a manner that the
alternator output is direct current (DC) when it is delivered to the battery.
The alternator output is controlled by a fully transistorised regulator which
requires no servicing and is fion-repairable. The alternator type can be found
stamped on the alternator body or identification plate e.g. ACS.

Starter Motors

The starter motor is of a similar construction to the dynamo with the sole-
noid and main switch assemblies contained inside the drive end-shield. No
maintenance is required between periodic overhaul (see page 36). The machine
type is stamped on the body or identification plate e.g. CA45.

Electronics Screening (radar etc.)

Many pieces of equipment on board generate interference signals and these
are picked up by the radio receiver indiscriminately. Tt is therefore desirable
to screen these signals if possible. Radio interference suppression is a very
wide and variable subject and it is suggested that a specialist is contacted to
advise on this sometimes difficult problem.

Electrolytic Corrosion

This can occur when two dissimilar metals are brought together in the
presence of sea water. Care is taken to avoid this in the design of the engine
although different metals are necessary., but a brass or bronze pipe fitting
attached to aluminium parts for example will result in rapid corrosion.

Particular care is necessary when installing an engine in an aluminium hull.
Zinc anodes can be fitted to hulls where corrosion cannot be entirely avoided.
and specialist firms will advise on the use of these.

Corrosion can also be caused by current leaking from the battery and other
parts of the electrical system to the hull via the engine or metal fittings.

Battery Maintenance

WARNING. Batteries under charge give off an explosive gas. Ensure there-
fore that the batteries are properly and securely sited with plenty of ventilation
and have access for maintenance. Isolate battery when not in use (isolation
switch) and maintain correct electrolyte level i.e. just above top of separators.
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Keep battery clean and dry to avoid possible corrosion and current leakage.

Ensure connections are clean and tight and that cable size is adequate for
the installation, to avoid overheating.

Any component that may cause arcing must not be fitted in the battery
space.

GENERAL PRECAUTIONS

When alternators are use in the charging circuit the following precautions
must be taken:—

NEVER disconnect the battery or switch ‘off’ at the starter switch whilst the
alternator is running. This will cause a voltage surge in the system damaging
diodes and transistors.

NEVER disconnect any electrical lead without first stopping the alternator
and turning all switches to the ‘OFF’ position. ALWAYS identify a lead to its
correct terminal before disconnection. A short circuit or reversed polarity will
destroy diodes and transistors.

NEVER connect a battery into the system without checking for correct
polarity and correct voltage.

NEVER ‘Flash’ connections to check for current flow. No matter how brief
the ‘flash’, the transistors may be destroyed.

NEVER experiment to try and adjust or repair the system unless you have
had training on alternators and you have the correct test equipment and
technical data.

NEVER earth the field circuit.
NEVER run the alternator on an open circuit.

NEVER attempt to polarize an alternator. When using a battery charger
disconnect battery cables.

NEVER apply a battery voltage direct to the regulator or alternator field
terminals as this will damage the transistors.
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Disconnect the alternator terminals before carrying out any electrical welding
on the boat as the intense magnetic field created by the ‘make’ and ‘break’ of
the arc may cause damage to the diodes.

Do not check for continuity of the alternator or regulator with an insulation
tester, such as a “Wee Megger’ efc.

Always disconnect the battery before connecting test instruments (except volt-
meter) or before replacing any unit or wiring.
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hints on running

If the engine stops the first thing to do is check that the fuel supply is ON.
If the fuel valves or taps are open then check level in fuel tank. If the engine
has been run until the fuel tank is completely empty there is a very good
chance that there is a lot of dirt in the fuel lines. Change the fuel filter and
having refuelled, bleed the system and re-start the engine.

If the engine slows down or loses power there could be something wrapped
round the propeller. Always check this first. Check air intake for obstruction
and engine compartment for good supply of air. The air intake mesh on turbo-
charged engines may be clogged with foreign matter sucked from a dirty engine
compartment or hose and clips may be loose, causing low boost and high
exhaust temperatures.

If the engine coolant boils ease down the throttle and try to ascertain the
cause. The first check here is at the sea cock to ensure adequate cooling
water supply, if satisfactory, check raw water pump operation, perhaps the
impeller has failed; if so, replace with the spare impeller which should always
be carried as an on board spare.

Should one engine be shut down on a twin engined installation ensure that
the propeller shaft of the shut down engine is braked so that the speeds given
for the type of gearbox are not exceeded (see page 66).

If a serious leak occurs on a high pressure fuel pipe, disconnect and direct
flow into a can or other receptacle and run on remaining cylinders. On NO
account attempt to flatten the pipe as this will ruin the fuel injection pump.
Leaks in low pressure fuel pipes can be temporarily repaired by the use of
adhesive tape, hose and clips.

Auxiliary yacht installations may require the engine to be run while beating
to windward. Under these conditions the boat may heel up to 30° without
adverse effect on the lubrication system providing the boat is righted occasion-
ally, in order to lubricate the valve gear.

Coolant leaks can normally be dealt with by adhesive tape, hose and clips.

If a serious oil leak occurs shut down the engine immediately and try to
find the cause. Oil leaks are a lot harder to cure temporarily, because of the
pressure involved. However if the main flow can be stemmed to a drip or
dribble place a can underneath the leak and replenish the engine with new oil
(from the spare oil can) at the same rate as the loss.

Drip trays of metal or glass fibre should be used beneath the engine to stop
lubricating oil or fuel oil dripping into the bilges. Care must be taken to avoid
galvanic action with the drip tray e.g. a copper tray should not be used under
an aluminium alloy sump. Remember to keep the drip tray clean as this gives
an early indication of leakages.
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ON BOARD TOOLS

An “on board” tool kit for engine work is available but the following tools
are suggested to supplement the tool kit:—

Hose clips, assorted.
Hose, assorted (convoluted type useful).
Wire (20 SWQG).
Insulating tape.
Jointing compound.
Magnet (keep away from compass).
Mechanical fingers.
Self-gripping wrench.

- Asbestos lagging.
Low pressure fuel pipe olives.
Small hacksaw with spare blade.
Assorted files.
For some engines an on board spares kit can be purchased from your Per-

kins Marine Distributor.

'4}

PERKINS U.K. AND OVERSEAS MARINE DISTRIBUTORS AND
COMPANIES

This list is correct at the date of publication but is subject to alteration
without notice.

U.K. Perkins Marine Distributors

Bristol BS3 4AY

BANFFSHIRE AGRA MOTOR ENGINEERS
Banff Quayside. Tel. 2156.
~ BRISTOL INDUSTRIAL & MARINE ENGINEERING LTD.

Whitehouse Street. Tel. 667571/2.

DORSET E. GILLAM LTD.
Poole BH14 8RN Pottery Road, Parkstone, Tel. Parkstone 4421/2.
KENT WALKERS MARINE LTD.
Ramsgate Royal Harbour. Tel. Thanet 51949 and 52176.
LANARKSHIRE MOODIE & CO. LTD.
Glasgow 27-29 Colston Road, Bishopbriggs.

Tel. Bishopbriggs 1051/3 (STD 041-772)
LANCASHIRE PIBROCH MOTORS LTD.

Manchester 3

5 Cheetham Hill Road,
Tel. 061-834 9345.
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LINCOLNSHIRE
Lincoln

NORFOLK
Norwich NOR 440

PEMBROKESHIRE
Pembroke Dock

PERTHSHIRE
Coupar Angus

SURREY
Chertsey

SUSSEX
Newhaven

N. IRELAND
Belfast BT3 9AZ

EIRE
Cork

Dublin

C. W. GREEN & SONS (LINCOLN) LTD.
Brayford North. Tel. 27313.

J. F. DUFFIELD & SON,
304 Constitutional Hill. Tel. 46368. Telex 97183.

MARINE & PORT SERVICES LTD.
P.O. Box 12, The Dockyard. Tel. 2271/5.

JACK OLDING (Agricultural) LTD.
Tel. 08282 281.

POWER DIESELS (PLANT) LTD.
Fordwater Trading Estate, Ford Road.
Tel. 63456.

GOLDEN ARROW MARINE LTD.
Estate Road. Tel. 3987/8.

MCNEILL (ENGINEERING) LTD.

78 Duncrue Street. Tel. 744755, Telex: Granite 74651.

O’K GARAGES LTD. I
Victoria Cross. Tel. 43811/5.

O’K GARAGES LTD.
Liffeybank, Islandbridge, Dublin 8. Tel. 776101,

Overseas Perkins Marine Distributors

Abu Dhabi

Afghanistan

Algeria

Angola

Antigua

Arab Republic of Egypt

TECHNICAL SERVICES & SUPPLY CO.
(ARABIAN GULF) LIMITED.

P.O. Box 277, Abu Dhabi, Arabian Gulf.
Tel. 22331-22332. Cables ‘Techserve’.

THE AFGHAN MOTOR SERVICE & PARTS CO.

Zenda-Banon Workshops, P.O. Box 86, Kabul.
Tel. Kabul 20441-3/24216/23866.
Cables ‘Service’ Kabul.

DIESEL ALGERIE DIAL.
47 Boulevard Cpte. Rouchai Boualem, Algiers.
Tel. 66.20.57/66.20.55. Cables ‘Dial’ Alger.

MOTORES DE ANGOLA (S.AR.L).
Caixa Postal 2622-C, Luanda.
Tel. 23577/81900. Cables ‘Motorang’.

E. J. WOLFE LT1D.
P.O. Box 141, St. John’s, Antigua WI.
Tel. 21132, Cables “Wolfe’.

THE ENGINEERING GENERAL CO.
Kasr El Eini Street, 17, Cairo.
Tel. 849107. Telex 2249. Cables ‘Egici’.
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Argentina

Aruba (Netherlands Antilles)

Auvstralia

Austria

Azores

Bahamas

Bahrain

Belgium

Bermuda

Bolivia

Brazil

Brunei

Burma

PERKINS ARGENTINA S.A.IC.
Bolivar 368, Buenos Aires.
Tel. 33-8231/36. Telex 121162, Cables ‘Perkinsa’.

VIANA AUTO SUPPLY CO. LTD.

Bernhardstraat 101, P.O. Box 362, San Nichlaas, Aruba,
Netherlands Antilles.

Tel. 5120, 5121 and 5021. Cables ‘Vasco’ - Aruba.

PERKINS ENGINES AUSTRALIA PTY. LTD.
P.O. Box 156, Dandenong, Victoria 3175.
Tel. 792 0431. Telex AA 30816. Cables ‘Perkoil’.

INDUKONT, TECHNISCHE HANDELSGES M.B.H.
Kolingasse 19, A-1092 Wien, Fach 200.

Tel. 347476. Telex 07-4022.

Cables ‘Industrickontor’ Wien.

LEACOCK & CIA. LDA. ¥
Caixa Postal 416, Funchal, Rua Major Reis Gomes 13,
Madeira.

Tel. 22101. Cables ‘Leacock’.

ALDBURY’S SUPPLY COMPANY
Dowdeswell Street, P.O. Box 1618, Nassau. Tel. 24873.
Dealer/Branch of Motor Services Miami, Florida.

YUSUF BIN AHMED KANOO
P.O. Box 45, Bahrain, Arabian Gulf.
Tel. 4081-9 (9 lines). Telex GJ-215. Cables ‘Kanoo'.

ETS. HUNTER & CO, P.V.B.A.
St. Bernardsesteenweg 858/864, 2710, Hoboken, Antwerp.
Tel. 03/27 39 70. Telex 31958. Cables ‘Perkhunt’.

THE BERMUDA MOTOR & CYCLE ACCESSORIES
CO. LTD.

P.O. Box 1005, The Lucas House, Hamilton.

Tel. 1-3186. Cables ‘Accessories’.

S.A.C.1 (Sucs) DE SIMON F. BEDOYA.
Ingavi 1058, La Paz, Bolivia.

Tel. 55114-53706-55075. Telex 3560009-5311,
Cables ‘Saci la Paz’.

MOTORES PERKINS S.A.
Caixa Postal 30,028 ¢ Sao Paulo, Estado de Sao Paulo.
Tel. 43 - 1499. Telex 021851, Cables ‘Perkoil’ Sao Paulo.

GUTHRIE WAUGH(S) PTE. LTD.

147 Jalan Chevalier, Brunei Town, P.O. Box 27.

Bandar Seri Begawan.

Tel. 2331. Cables ‘Gawtech’ Bandar Seri Bagawan.
MYANMA EXPORT & IMPORT CORPORATION
Agency Division, P.O. Box 404, 77/91 Sule Pagoda Road.
Rangoon.

Tel. 10999. Cables ‘Myanagent’ Rangoon.
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Cambodia
{XKhmer Republic)

Camaroons

Canada

Canary Islands—Grand
Canary

Canary Islands—Tenerife

Ceylon

Chad

Chile

Colombia

SOCIETE INDOCHINOISE DE TRANSPORTS
70/76 Samdech Sangkhak Neayouk Srey.
Phnom-Penh, Cambodia, B.P. 331.

Tel. 2-2906. Cables ‘Sit’.

SOCOMI

Boite Postale 609, Douala.

Tel. 42.35.40. Telex 5272 KN.

Cables ‘Somatin’ Douala.

PERKINS ENGINES CANADA LTD.

7 Meridian Road, Rexdale, Ontario.

Tel. 677/4960. Telex 0221225. Cables ‘Perkoil’ - Toronto

BLANDY BROS. Y CIA S.A.

General Franco 20, P.O. 24, Las Palmas, Grand
Canary.

Tel. 220505/6. Cables ‘Blandybros’.

JUAN ARMAS RODRIGUEZ.

Tomas Morales 95, Las Palmas, Canary Islands.

Tel. 240946. Cables ‘Armarrodri’.

BLANDY BROS Y CIA. SA.

Carretera del Rosario/Km.5 TACO

Santa Cruz de Tenerife.

Tel. 226440/5. Cables ‘Blandybros’.

THE CEYLON MOTOR TRANSIT CO.

(1955) LTD.

P.O. Box 299, 101 D. S. Senanayake Mawatha,
Colombo 8.

Tel. 96101/5, 93401/2, 94549.

Cables ‘Bonanza’, Colombo.

STE G. B. OLLIVANT.

Boite Postale 712, Fort Lamy.

Tel. 2800. Telex 210.

DISTRIBUIDORA PERKINS CHILENA LTDA.
Calle Bulnes 1203, Apartado 1230, Santiago de Chile.
Tel. 82113/4/5. Telex Cummchile SGO 347 for Perkchile.
Cables ‘Perkchile’.

CASA INGLESA LTDA.

Via 40 No. 53-59, Apartado Aereo No. 13 (Airmail).
APT. Nacional No. 116 (Surface Mail), Barranquilla.
Tel. 12-072, 15019, 11810, 11814.

Cables ‘Ivor’ Banquilla.

(States of Magdalena, Atlantico. Bolivar, Antioquia and
Santander).

INDUSTRIAS IVOR LTDA. .

Calle 13 No. 23-47, Apartado Aereo 3451, Bogota.
Tel. 472205. Cables ‘Ivor’.

MOTORES DEL VALLE “MOTOVALLE” LTDA.
Apartado Aereo 1827, Calle 26, 1-61 Cali, Columbia.
Tel. 841176. Telex 053-518. Cables ‘Motovalle’.
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Congo
(Brazzaville)

'

Congo
(Kinshasa)

Costa Rica

Curacao (Netherlands Antilles)

Cyprus

Dahomey

Denmark

Dominican Republic

Dubai

Ecuador

Ethiopia

Finland

Fiji

ETS GONTHIER.
Boite Postale 205, Brazzaville.
Tel. 29.09. Telex 5254.

REPUBLIQUE DU ZAIRE.

Melotte-Zaire, Boite Postale 3136, Gombe, Kinshasa.
Telex 971-6—Melot-Kin. Cables : ‘Melotzaire’ Kinshasa.
Telex 971-6—Melot-Kin.

A,I,;MACEN ELECTRA S.A.
P.O. Box 730, San Jose.
Tel. 21-43-92. Telex CR-143 Electra. Cables ‘Alesa’.

WELLMAN AUTO SUPPLIES N.V.
P.O. Box 64, Schottegatweg Oost 156-158, Willemstad
Tel. 54012/54354/54289. Cables ‘Wellman’.

CHAR. PILAKOUTAS & SONS LTD.
P.O. Box 1168, Larnaka Str., Nicosia.
Tel. 76312/3/4. Telex Pilakoutas Nic 2245.
Cables ‘Pilakoutas Nic’.

NEGRE

Boite Postale 52, Cotonou.
Tel. 34.18. Telex Ergenep 232.
Cables ‘Gastonegre’ Cotonou.

FRED. RASMUSSEN
Pjentedamsgade 21, 5000 Odense.
Tel. (09)112211. Telex 59866. Cables ‘Fredras’.

MERCANTIL ANTILLANA C por A

Apartado 791, 30 De Marzo No. 110, Santo Domingo,
Dominican Republic.

Tel. 689-8166/8167 565-2391 565-2655. Telex 3460229,

YUSUF BIN AHMED KANOO
P.O. Box 290, Dubai, Arabian Gulf.
Tel. 24861/21462. Telex GJ-451. Cables ‘Kanoo’.

ORGANIZACION COMERCIAL VALLEJO
ARAUJO S.A.

P.O. Box 717, Avenida 9 de Octubre 721-723, Guayaquil.
Tel. 5-26960. Cables ‘Vallarjo’.

RIES ENGINEERING SHARE COMPANY
P.O. Box 1116, Addis Ababa.

Tel. 51133. Telex 21082.

Cables ‘Riestrac - Addis Ababa'.

OY. HANS PALSBO AB.

Pulititie 20/00810, Helsinki 81.

P.O. 10738/00101, Helsinki 10.

Tel. 782100. Telex 12434. Cables ‘Palsbos’.

CLYDE ENGINEERING (PACIFIC) LTD.
6 Lami Street, Lami, Suva.
Tel. 25801.
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France

Gabon

Gambia

Germany -

Ghana

Gibraltar

Greece

Grenada

Guatemala

Guyana

Haiti

Haute Volta

MOTEURS PERKINS S.A. .

55 Boulevard Ornano, 93 Saint Denis.
Tel. 243-04-40. Telex 62251 Saint-Denis.
Cables ‘Perkoil’ Paris.

DIESEL GABON
Boite Postale 205, Libreville.
Tel. 21.18. Cables ‘Diesel’ Gabon.

STE GABONNAISE DE MECANIQUE
Boite Postale 607, Port-Gentil.
Tel. 23.50., Telex SGM 8231.GO.

S. MADI LTD.

11 Russell Street, Bathurst.

Tel. 372/373/282/559.

Telex Madi GV 209. Cables ‘Madi’.

PERKINS MOTOREN G.m.b.H.
8752 Kleinostheim, Postfach 12.
Tel. 06027/291. Telex 4188869,

PATERSON, SIMONS (GHANA) LIMITED
P.O. Box 480, Accra.
Tel. 64658/9. Cables ‘Pasico’ Accra.

J. LUCAS IMOSSI & SONS LTD
1/5 Irish Town, P.O. Box 167.
Tel. 3465. Telex 221.

PETROS PETROPOULOS
96 lera Odos, Athens 301.
Tel. 36 29 23. Telex 216189.
Cables ‘Petromotor’, Athens.

GRENADA YACHT SERVICES LIMITED
P.O. Box 183, St. Georges.

Tel. 2508 2883 2780. Telex Grenada WB414.
Cables ‘Grenyacht’.

TECHNIMOTORES S.A.

Apartado Postal 289, Calzada Aguilar Batres
22-00 zona 11 Guatemala, Central America.
Tel. 480302/480391. Cables “Tecmo’.

BOOKERS STORES LTD.
Water Street, Georgetown.
Tel. 62171. Telex GY212. Cables “Campcult’.

H. R. TIPPENHAUER COMPANY
P.0O. Box 396, Port-au-Prince.
Tel. 2-0623, 2-0518, 5-6691. Cables *Tipco’.

KING HAUTE VOLTA

Boite Postale No. 25, Ouagadougou.
Tel. 24-11, 24-15, and 29-91.

Cables ‘Cofranco 5207,
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Holland

Honduras, Republic of

Honduras, British

Hong Kong

Iceland

India

Indonesia

Iran

Iraqg

{taly

tvory Coast

Jamaica

Japan

KEMPER EN VAN TWIST DIESEL N.V.
P.O. Box 156, Mijlweg 33, Dordrecht.

Tel. 01850/30155. Telex 22-124. Cables ‘Diesel’.
AGENCIA RENE SEMPE

Apartado Postal 219, Tegucigalpa, D.C.

Tel. 2-5101. Telex 1134 Sempe HT.

Cables ‘Sempe Tegucigalpa’.

~ HOFIUS LTD.

P.0. Box 226, 19 Albert Strect. Belize City.
Tel. 2231/2. Cables ‘Hofius'.

GILMAN & CO. LTD.

P.O. Box 56, Alexandra House (8th Floor).
for location only.

Tel. 227011. Telex Hx 3358. Cables ‘Gilman’.

DRATTARVELAR H. F.
Sudurlansbraut 32, Reykjavik.
Tel. 86500. Telex 2124. Cables ‘Icetractors’.

SIMPSON & CO. LTD.

P.0O. Box 303, 202/203 Mount Road, Madras ?
Tel. Madras 83091 (PABX-10 lines).

Telex 41-538. Cables ‘Simpsons’.

P. T. KIAGOOS TRADING & INDUSTRIAL CO.
P.O. Box 2107, Djalan Djendral Sudirman H.18.
Djakarta, Indonesia.

Tel. 582377/582378/582436. Telex 011-4247.

Cables ‘Kiatin’.

FERROMATEX TECHNICAL & TRADING CORP.
Aftab Shargh Building, Avenue Ferdowsi, Teheran.
Tel. 310085 - 89. Cables ‘Ferromatex’.

GENERAL AUTOMOBILE CO. LTD.
South Gate, Baghdad.
Tel. 89711. Cables ‘Automobile’ Baghdad.

MOTORI PERKINS S.P.A.

22100 Como-Camerlata, Via Pasquale Paoli 9/A.
Tel. 504885. Telex 38063, Cables ‘Perkoil’ Camerlata.
CARENA

Boite Postale 453. Abidjan.

Tel. 22.22.27 & 22.60.49. Telex Samied 617,
REGINALD AITKEN LTD.

6-8 East Parade, P.O. Box 339, Kingston.

Tel. 922-5470/933-8538/923-8411.

Cables ‘Maro’-Kingston-Ja.

Telex 2170 Maro.

YANMAR DIESEL ENGINE CO. LTD.

62 Chaya-Machi, Kita-Ku, Osaka.

Tel. 06(372) 1111. Telex J6 3436,

Cables “Yanmar’ Osaka.
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Jordan TRANSIORDAN ENGINEERING CO. : Malaysia West GUTHRIE WAUGH (M) SDN, BHD

P.O. Box 1, Amman. (Malaya) 17 Jalan Semangat, P.O. Box 30, Petaling. Jaya.
Tel. 24198/9. Telex 1300 Aman. Cables ‘TEC". ‘ Tel. 773344. Cables ‘Gawtech’ Petaling, Jaya.
Kenya PERKINS ENGINES (EAST AFRICA) Malta v MAMO BROS. LTD

SALES AND SERVICE LTD.

P.O. Box 18274, Glasgow Road, Industrial Area, Nairobi. 148 Rue d’Argens, Msida.

Tel. 33001. Telex MW 323. Cables *Omam’ Malta.

Tel. 57711 or 57721. Cables ‘Earthmoving’.
Korea EWKOR TRADING CO. LTD. Martinique - ETS. LOUIS CROQUET
International P.O. Box 1162, “Boite Postale 579, 38 Avenue Duparquet,
901 International Insurance Building, Seoul. : Fort-de-France.
Tel. 22-2124/22-5349/23-6962. Telex Ewkortc 23653. Tel. 71-54-34. Telex 635 Amgarage.
Cables ‘Ewkortc’. Cables ‘Amgarage’.
Kuwait THE TRADING AND INDUSTRIAL EQUIPMENT Mauritius HALL GENEVE LANGLOIS LTD.
CO. ) P.O. Box 77, Port Louls.
P.O. Box Safat 2159, Kuwait, Arabian Gulf. Tel. Port Louis 2-0211 2-0212, 2-0213. 4
Tel. 819179/819188/819190. Telex Success 2224. Cables ‘Hagelan'. :
Cables ‘Success’ Kuwait.
- Mexico MOTORES PERKINS S.A.
Lebanon ABOURROUSSE & CO. Tiber No. 68 ler Piso al Mexico § D.F.

P.O. Box 1500, Beirut.

Tel. 528-61-67. Telex Pe i > -71-347
Tel. 227345/235784. Cables ‘Edrouss . clox Perkotl Mex 07171347

Cables ‘Perkoilmex’.

Liberia OOST AFRIKAANSCHE COMPAGNIE (O.A.C.). Morocco LA DIFFUSION MAROCAINE AUTOMOBILE
P.O. Box 281, Water Street, Monrovia. (excluding Ceuta and DIFM.A ' l
Tel. 21010-22655. Telex Monrovia 4233. Melilla) 166 Boulevard Moulay Ismael, Casablanca.

Cables ‘Jupiter’ Monrovia. Tel. 430-74, 75, 76. Telex 229.52. Cables ‘Difma’,

Libya INTERNATIONAL LIBYA COMPANY Casablanca,
Suani Road, KM2, P.O. Box 60, Tripoli. _ M ‘ §
Tel. 32108/9/30726. Cables ‘Entesar’ Tripoli, Libya. orocea ) CALPE GARAGE EXPLOITATION S.A.
(Ceuta and Melilla only) 23 Rue Victor Hugo, Tangier.
Madeira LEACOCK & CIA. LDA. ) Tel. 376-77. Cables ‘Garagecalpe’.
Caixa Postal 416, Funchal, Rua Major Reis Gomes 13.
Tel. 22101. Cables ‘Leacock’. Mozambique AGENCIAS MODERNAS LDa.
Caixa Postal No. 1066, Ava. gole )
Malagasy AMECA (ATELIERS DE MECANIQUE AUTO- Lourenccf))s i/[ar:ues  Ave. Angola 3016
MOBILE) Tel. 733175, Cables ‘Agmod
Routes Des Hydrocarbures, B.P. 392, Tananarive. e - Cables “Agmod:.
Tel. 230-16. Telex 271 Ameca Tana. Cables ‘Ameca’. Netherlands Antilles See Aruba or Curacao.
Malawi FARMING & ELECTRICAL SERVICE LTD. New Caledonia GROUPEMENT DES ENTREPRISES BERTON
Box 918, Blantyre. P.O. Box 309, Nouméa.
Tel. 2923. Cables ‘Dixie’ Tel. 31 30. Telex ¢/o Comin 045 NM.
Cables ‘G ement Be .
Malaysia East GUTHRIE WAUGH (M) SDN, BHD § ‘Oroupement Berton
(Sarawak) 20 Kampong Nyabor Road, P.O. Box 25, New Guinea TUTT BRYANT PACIFIC LTD.
Sibu, Sarawak. P.O. Box 326, Port Moresby.
Tel. 21381-21511. Cables ‘Gawtech’. Tel. 53522, Cables “Tutby’ Port Moresby.
Malaysia East GUTHRIE WAUGH (M) SDN, BHD New Zealand MARINE POWER AND SERVICE LTD.
(Sabah) Gaya Street, P.O. Box 77, Kota Kinabalu, Sabah. P.O. Box 3492, 16 Dacre Street, Newton, Auckland, C.1.
Tel. 4023. Cables ‘Gawtech’. Tel. 74-401/372-623. Cables ‘Perkpower’.
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Niger

Nigeria

Norway

Pakistan

Panama

Paraguay

Peru

Philippine

Portugal

Puerto Rico

COMPAGNIE TRANSAFRICAINE

Boite Postale 246, Niamey.

Tel. 29.25 and 29.26. Telex 5237 Transacit Niamey.
Cables “Transacit’ Niamcy.

STOKVIS NIGERIAN TOOL & DIE CO. LTD.
Perkins Department, P.O. Box 136, 1 Dawodu Lane.
Ebute Metta.

Tel. 44609/43391. Cables “Toolco’ Lagos.

UNIVERSAL DIESEL A/S.
Osterdalsgt 17, Oslo 6.
Tel. 68 35 67. Telex 16855 Unidi. Cables ‘Unidiesel’.

PAKMARINE (Division of Haroon Industries Ltd.)
P.O. Box 7490, Haroon Housc, Dr. Ziauddin Ahmed
Road, Karachi-4.

Tel. 516761. Cables ‘Paktrak’.

MAQUINARIAS Y EQUIPO ROMERO:S.A.
Apartado “U”, Panama 4, R.P.
Tel. 25-5133/25-5134. Telex 368675. Cables ‘Romermaq’.

H. PETERSEN S A.CL
Pt. Elicioc Ayala 481/483, Asuncion.
Tel. 4-4124/25/26. Cables ‘Pargtrade’.

MACDONALD & CO.

Apartado 3100, Camana 615, Oficina 803, Lima.

Tel. 278893, 288387, 321130. Telex PX - 5483 Donalim.
Cables ‘Donal’.

CLINDISCO (PHIL) INC,

P.O. Box 1006 M.C.C., 2288 Pasong Tamo Ext.,
Makati, Rizal, Manila.

Tel. 89-15-26, 89-55-96.

Telex Eastern Ext.-PN3598 ITT-7425193 RCA-7222360.

AUTO-INDUSTRIAL S.AR.L.
Avenida Fernao Magalhaes/Coimbra.
Tel. 25521-27123. Telex 3201 Auto CP.
Cables ‘Automoveis-Coimbra’,

AUTO-INDUSTRIAL S.AR.L.

Estrada da Circunvalacao, Portela da Ajuda,
Lisbonne 3.

Tel. 217493, Telex 1444. Auto LP.

Cables ‘Automoveis Lisboa’.

HALCO SALES INC

Ave. San Marcos, El Comandante Industrial Park,
Carolina Heights 00922.

Tel. 809/769-7575.
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Qatar

Republique
Centrafricaine

Saudi Arabia

Senegal

Seychelles

Sierra Leone

Solomon Islands

Singapore

South Africa

Spain

AL NASR TRADING ORGANISATION
Machinery Division. P.O. Box 28, Doha, Qatar.
Arabian Gulf.

Tel. 24451/222284. Telex DH 242.

Cables ‘Alnasr’ Doha.

SOMECAF
Boite Postale 294, Bangui.

- Tel. 27.63. Telex Ponteco 5228

ABDUL AZIZ & M. A. ALIOMAIH
Aljomath Bld., P.O. Box 132, Riyadh.

Tel. 27313/15/19/20/21, 25333, 25346, 26120.
Cables ‘Aljomaih’.

and P.O. Box 224, Dammam. Tel. 23740.

YUSUF BIN AHMED KANOC
P.O. Box 37, Dammam.

Tel. 2371/2376/4701. Telex SJ-11.
Cables ‘Kanoo’ Dammam.

e

Etab. FREYSSELINE

Boite Postale 1143, Dakar.

Tel. 366.30. 369.99.

Telex 419. Cables ‘Freysseline’ Dakas.

JIVAN JETHA & CO.
P.O. Box 16, Victoria.
Tel. 355. Cables *Jivan’.

AFRICAN COMMERCIAL AND AGRICULTURAL
ENTERPRISES LTD.

P.O. Box 1058, 18 Light-Foot Boston Street, Freetown,
Tel. 6109-6244. Telex 237. Cables ‘Afrocom’.

SOLOMON MOTORS LTD.

P.O. Box A61, Honiara, British Solomon Islands
Protectorate.

Tel. 313, 374. Cables ‘Solmot’.

GUTHRIE WAUGH (SINGAPORE) PTE., LTD.

P.O. Box 495, 41 Sixth Avenue. Off 6 M.S. Bukit Timah
Road, Singapore 10.

Tel. 662555, Telex DIRGAW RS 21681,

Cables *Gawtech’. Cables (for parts only) ‘Gawpart’.

PERKINS ENGINES (PTY) LTD.

6th Floor, Dunwell Building, 35 Jorissen Street,
Braamfontein, Johannesburg.

Tel. 725 5715. Telex. 5430037. Cables ‘Perkoil’.

MOTOR IBERICA S.A. (Division Perkins)
Avenida de Aragon 130, Madrid 27.
Tel. 205 00 40. Telex 27324, Cables ‘Perkoil’ Madrid.
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Sudan

Surinam

Sweden

Switzerland

Syria

Tahiti

Taiwan

Tanzania

Thailand

Togo

Trinidad and Tobago

ABOULELA ENGINEERING CO. LTD.

P.O. Box 1341, Khartoum {(Democ. Rep. of Sudan),
Head Office and Showrooms

Aboulela Building, U.N. Square.

Tel. 77257/9 Perkins Store 42247,

Cables ‘Handasiya Khartoum’.

N. V. HEMAR
P.O. Box 38, 1-7 Malibatrum Street, Paramaribo.
Telex 3372. Cables ‘Hemar’.

INGENJORSFIRMAN S-MAN A B
Stalverksgaten 4, $S-41707 Gothenburg.
Tel. 031/513305. Telex 20624.

PROMOT A.G.

CH-5745 Safenwil.

Tel. 062 67 15 35. Telex 68134 {pmot ch).
Cables ‘Promot’.

ROY DAVID HOMSI.
P.O. Box 295, Damascus.
Tel. 117908, Cables ‘Dagsi’.
P.O. Box 582, Aleppo.
Tel. 12538.

MONSIEUR H. LOMBARD
P.0. Box 36, Papeete.
Tel. 20484. Cables ‘Lombard’, Papecte.

GOLDEN GATE ENGINEERING &
DEVELOPMENT CO. LTD.

93-95 Nanking East Road. 3rd Section,
P.0. Box 762, Taipei.

Tel. 556733/579216/579217.

Cables ‘Goldengate” Taipei.

FARM MACHINERY DISTRIBUTORS (T) LTD.
P.O. Box 1960, Dar-es-Salaam.
Tel. 20301. Cables ‘System’.

JTARDINE WAUGH LTD.

P.O. Box 40, 226 Nares Road, Bangkok.
Tel. 38981-9. Telex BK 272 - Waughco.
Cables ‘Waughco'.

GASTONEGRE
14 bis, rue du Commerce, Boite Postale 134, Lome.
Tel. 22.81. Cables ‘Gastonegre’ Lome.

H. E. ROBINSON & CO. LTD.

P.O. Box 641, 4 Edward Street, Port of Spain, Trinidad.

Tel. 62-51482. Cables ‘Nonpareil’.
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Tunisia

Plganda

United Siates of America

Uruguay

Venezuela

Vietnam

Yemen
(Peoples Democratic
Republic of Yemen).

Yugoslavia

Zambia

ETS LOUIS MONTENAY

49 Avenue De Carthage, Tunis.
Tel. 240-312/240-324. Telex 743.
Cables ‘Secfa’ Tunis.

FARM MACHINERY DISTRIBUTORS () LTD.
P.O. Box 5763. Kampala.
Tel. 41237, Cables ‘Farmec’.

"PERKINS ENGINES INC.

P.O. Box 283,

24175 Research Drive, Farmington, Michigan 48024,
Tel. 313-477-3900. Telex (23-5300.

Cables ‘Perkoil’ Farmington.

LUIS M. SANCHEZ S.A.

Av. Gral. Rondeau 1804, Casilla de Correo 1338.°%
Montevideo.

Tel. 91-23-39/98-24-19. Telex 702. Cables ‘Samlw’.

CORPORACION VENEZOLANA DEL MOTOR
DIVISION DE MAQUINARIAS

Apartado Postal 74, Avenida Principal de los Ruices,
Caracas.

Tel. 34-75-71. Telex 22741 Sacco. Cables ‘Luap’.

SOCIETE INDOCHINOISE DE TRANSPORTS
Boite Postale 422, 102 Ngo-Tung-Chau, Saigon.
Tel. Standard 20,25B. Cables S.I.T. Saigon.

THE ARABTAN MOTORS TRADING CO.
P.O. Box 4140, Caltex-Round-About, Aden.
Tel. 8/360. Cables ‘Arco’ Aden.

INDUSTRIJA MOTORA RAKOVICA
Patrijarha Dimitrija 7-13, Rakovica, Belgrade.
Tel. 562-043/562-322/562-992

Telex 11341 YU IMR.

Cables ‘Indmotor’ Beograd.

GEOFFS” GARAGE

P.O. Box 228, Kitwe Read, Chingola.
Tel. 2942, 2911,
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Alternator

Anti-stall device
Atomisers

Boost pressure
Battery maintenance
Cold starting
Coolant capacities
Cooling system
Bleeding

Direct

Indirect

Keel

Cylinder head nut torque

Data

Diesel principle
Dyynamo

Electrics

Electrolytic corrosion
Electronics screening
Engine control panel
Engine number location
Engine photographs
Fault finding

Frost precautions
Fuel oil specification

Fuel system
Bleeding

Filter elements
Preservative oil
Gearboxes
Capacities
Filling

Oil pressures
Temperatures
Guarantee

Heat start switch

73
58
60
35
73
29
61

61
47
6l
61
61

42
25
4

5
“

72
73
73
28

bl

67

92

index

Hints on running
Heat exchanger
Instruments

idle speed setting
Intermittent engine speeds
Introduction

Lubricating system

Maximum engine speeds

Gil

Approved lubricating

Cooler 62,
Filters

Level, checking
Pressure

Pressure gauge
Screw type filter element

On board fools

Periodical aftentions

Post delivery checkover
Preparation, engine return to service
Preservation of Iaid up engine
Propeller shaft trailing
Seacock

Seawater pump

Starter motor

Starting engine

Stopping engine

Strainer, water

Tachometer

Turbocharger
Oil pressure

U.K. and overseas marine distributors
Valve tip clearances
Adjusting

Water temperature
Gauge

46
43
69
63
62
73
28
32
63
36
35
35
79

70
70

61

EXAMPLES OF SERVICE
FACILITIES

Service Instruction

AT PETERBOROUGH
Apply to Product Education Department for Details.

Film Library

Apply for Catalogue.
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