Perkins

Diesel Engines Model Nos:

499
4107
4108

Documents reprinted 1972



Contents

ENGINE PHOTOGRAPHS

ENGINE DESCRIPTION

GENERAL INFORMATION

INSTALLATION DETAILS

STARTING THE ENGINE

FAULT DIAGNOSIS

PERIODICAL ATTENTIONS

CYLINDER HEAD MAINTENANCE

PISTONS AND CONNECTING RODS

CYLINDER BLOCK AND LINERS

CRANKSHAFT AND MAIN BEARINGS

TIMING CASE AND DRIVE

TIMING

LUBRICATING SYSTEM

COOLING SYSTEM

AIR FILTER AND FUEL SYSTEM

FLYWHEEL AND FLYWHEEL HOUSING

ELECTRICAL SYSTEM

GLOSSARY OF TERMS

APPROVED SERVICE TOOLS

APPROVED LUBRICATING OILS

INDEX

SERVICE FACILITIES

Section

L

M

R

5

Appendix



Index to Engine Photographs

Fresh Water Filler Cap.

Header Tank.

Oil Filler.

Air Filter,

Fuel Injection Pump.

Atomiser Leak oll Pipe,

Pressure pipes, Injection Pump to Atomisers,
Atomiser.

Fuel Pipes, Filter to Injection Pump.
Exhaust Manifold.

Ahead and Astern Engagement Lever.
Gearbox Oil Filier,

Reduction Gearbox Qil Filler.

Output Flange.

Rear Engine Supporl.

Water Pipe. Gearbox to Sea Water Pump.
Lubricating Oil Filter.

Connection for Oil Sump Pump.*

*Where a “Z" Drive Transom unit is fitted,
the sump drain pump is connected to the
dipstick tube.

Sump.

Oil Cooler Pipes.
Front Engine Supporl.
Crankshaft Pulley,
Sex Water Pump.

Water Pipe Exhaust Manifold 1w Cylinder
Block,

40.

41.

43,

44,

46,
47.
45,
49,
50,

51,

Fresh Water Pump.

Gearbox Pressure Gauge Connection.
Rear Lifting Eye.

Flvwheel Housing,

Cylinder Head Cover.

Fuel Filter.

Breather Pipe.

Fuel Lift Pump.

Induction Manifold.

Cold Starting Aid.

Front Lifting Eve.

Sea Water Outlet Connection.
Engine Oil Cooler.

Dynamo Driving Belt,

Dynamo.

Tuppet Inspection Cover.
Tachometer Drive.

Dipstick.

Starter Motor.

Gearbox Dipstick.

Geearbox Water Drain Plug.
Reduction Gearbox Oil Level Plug,
Gearbox Water Inlet Connection.
Gearbox Water Quilet Connection,
Heat Exchanger.

Alternator.

Sump Drain Pump.









DEUL dur o ] o apry dwmng (an.g oo s,

ey 6L Ll e




DUIGLL] DUF =m0 JO DPI§ RS JO 0 MAlA

Sl v Sy 9y




ENGINE DESCRIPTION—A.Z

Connecting Rods

The connecting rods are in high tensile sieel
with an “H™ Section Shank.

The big end facing is inclined at 457 10 the axis
of the rod, and is serrated for cap location, the
cap being secured by two selserews.

Pre-finished big-end bearings and lead bronee
smiall end bushes are fitted.

Lubricating System
A rotary type oil pump, located in the sump, is
driven by spiral gears from the camshaft.

An oil strainer, located in the sump, is pro-
vided at the pump suction inlet,

The oil is delivered through o full-flow Alier
on the left hand side of the engine to a main
sallery drilled lengthwise through the crunkcase.
Ihe Tubricating oil filter 1s itted horizontally, and
incorporiles i by-puss reliel valve.

Drilled holes through the main bearing hous-
ings carry the oil from the main gallery 10 the
main bearings, from whence it passes via drilled
holes in the crankshafl to the big end bearings.

Drillings in the crankcase webs feed oil from
the main bearings 1o the camshalt bearings. A
supply of oil at reduced pressure is fed 1o the
rocker levers from the centre camshaft bearing.

The cylinder bores, small end bush and gudgeon
pins are lubricated by splash from the big end
beirings.

An ol relief valve is provided in the lub, il
pump body, o control the maximum oil pressure.

The oil filler is mounted on the cvlinder heuad
COVET,

The oil level dipstick is located on the right
hand side of the engine, but provision is made for
hiving on the left hand side of the engine if re-
quired.

A tapping is provided in the main oil gallery,
whereby o pressure warning switch or a pressure
gauge may be connected.

Lubricating Oil Sump

A cast aluminium lubricating oil sump s fitied
with the drain plug at the front and if required a
sump drain pump can be fitted.

Crankcase Ventilation

A closed type breather pipe is fitted from the
rocker cover 1o the air intake and the air move-
ment assists in drawing fumes from the crankease,

Fuel Injection Egquipment

A distributor type Tuel pump is (lange mounted
on the left hand side of the evlinder block, and
driven through a splined shaft.

An automatic device is incorporated in the
fuel pump to advance or retard the point of fuel
injection according Lo changes of engine speed. for
variable speed engines.

The engine speed is controlled by a hyvdraulic
tvpe governor incorporated in the fuel pump, the
speed control lever being located on the fuel pump
together with an engine stop lever.

A fuel ift pump of the diaphragm type and
equipped for hand priming is fitted on the tppet
cover on the right hand side of the engine. The
pump is aperated by an eccentric from the cam-
shaft, vis o small push rod,

The atomisers are located on the left hand side
of the eyvlinder head in an accessible position, They
are retained in the head by langes secured with
nuts.

A Tuel Alter is mounted on the right hand side
of the cylinder block. The filier is of the paper
element 1ype.

Induction Manifold

The induction manifold is made of die-cast
daluminium, on the right hand side of the cylinder
head, and an air ler is liied on this manifold.

Exhaust Manifold

A water cooled exhaust manifold is fitted 10 the
left hand side of the cvlinder head, The water is
not in direct contact with the exhaust gases but
circulates in an ouler jacket forming part of the
engine cooling svstem.

Cooling System
Two methods of cooling are available according
Lo customer’s rc-.|||irc|:m.:n1s.

1. Open Circuit Cooling

In this system sea or river water is drawn
through a suitahle sea cock by o rubber impeller
type pump. circulated round the engine and dis-
charged into the sea or river.

2, Closed Circuit Cooling

In this svstem fresh water 15 circulated round
the engine by o centrifugal type water pump and
this waler is in turn cooled by either keel cooling
pipes or a heat exchanger.,



Electrical Equipment

Twelve volt electrical equipment is fitted to the
engine.

The dynamo or alternator is mounted on the
right hand side of the engine, and is belt driven
from the front end of the crankshaft. Belt tension
is adjusted by means of a slotted link.

The flange mounted starter motor is fitted on
the right hand side of the engine.

ENGINE DESCRIPTION—AJ3

Starting Aids
To aid starting under cold conditions, a “Ther-
mostart™ heater is fitted in the induction manifold.

Tachometer Drive

Provision is made. on the right hand side of the
engine, for a drive at hall engine speed to be taken
from the oil pump spiral gear o a tachometer,



GENERAL INFORMATION—R.1

General Information

4.108 4.107 499

Bore vee 3125 in (7937 mm)* 3125 0in (79,37 mm)* 3100in (76,20 mm)*
Stroke ... > oo 35100 (RR.90 mm) 3.5 in (88,90 mm) 3.5 in (8890 mm)
No. of C \r]mdr.r\ ... Four Four Four

Cubic Capacity w1074 in® (1,76 litre) 1074 in® (1,76 litre) 99 in” (1,62 litre)
Compression Ratio ... 22:1 22:1 20:1
Firing Order .. e 1,3,4,2, 1,3,4,2, 1,3,4,2,
Cycle ... o .. Four-Stroke Four-Stroke Four-Stroke
Combustion Svstem ... ladirect Injection Indirect Injection Indirect Injection

*Nominal—for actual bore size, see page 1.3,

DETAILS OF RATINGS

Maximum Intermittent 4.108 4.107 4.99
Gross Rating (Special for
high speed planing craft

only) ... 49 shp at 4,000 rev/min 48 shp at 4.000 rev/min 43 shp at 4.000 rev/min
Maximum Intermittent
Rating ... wee 46 shp at 3,600 rev/min 45 shp at 3,600 rev/min 40 shp at 3.600 rev/min
Maximum Continuous
Rating ... oo 37 shp at 3000 rev/min 36 shp at 3,000 rev/min -~ 33 shp at 3,300 rev/min

Engines should not be operated at maximum intermittent speed for periods in excess of one hour after
which, the engine speed should be reduced to the continuous rating speed for at least fifteen minutes
before returning o maximum speed.

ENGINE WEIGHTS (Dry Approx.)

Direct cooled engine with mechanically operated

direet drive gearbox 520 1b (236 kg)
Heat exchanger cooled engine with mechanically

operated reduction gearbox ... : 590 1b (268 kg)
Direct cooled engine with |l".(|l.1LI|IL;l|1\ -.:p‘.r.m.d

direct drive gearbox 505 1b (229 kg)
Heat exchanger cooled with Indmu]u_.i]h Up(.,l'.lln..d

reduction gearbox ... 37001 (259 kg)

De-Rating for Altitude
This is not usually necessary for 4.99, 4,107 and 4.108 murine engines. A small loss of power will occur

when temperature and humidity conditions are particularly adverse and allowance for this should be
made when designing the propeller.
Where engines are called upon to operate in rarefied atmospheres occasioned by altitude, such engines
should be de-rated.
The following table is given as a general guide, which may be applied on a percentage basis, where
specific figures for a particular engine rating are not available.

Maximum fuel delivery de-rating

Altitude measured at B00 rev/min pump speed
0 2,000 feet ( 600 metre) Mo change
2,000 4000 feet (1200 metre) 6%
4000 — 6,000 feet (1,800 metre) 12%
3,000 - R.000 feet (2,400 metre) 185,
2000 — 10,000 feet (3000 metre) 24
10,000 — 12,000 feet (3600 metre) 307

Any necessary adjustments in this respect to the fuel pump should be carried out by the C.A.V. dealer
for the territory concerned.

For any further information apply to Service Department, Perking Engines Limited, Peterborough, or 1o
those Overseas Companies listed on Page



GENERAL INFORMATION—RE.2

Recommended Torque Tensions

The following torque figures will apply with the components lightly oiled before assembly :

4.99 and 4.107 4.108
Cylinder Head Nuts .. eee 38— d2Ibfft( 525— S81kefm) 35— 601bffu{ 7.6 83 kefm)
*Connecting Rod Setscrews ... 38— 421Ibfft( 5.26— 5.81 kgl m) 38— 421bf fu( 526 581 kgl m)
Main Bearing Setscrews ... 79— 8SIbIft(10.9 —11.75 kgfm) 79— RSIbfft{l1.0 —11.5 kel m)
Fl}'“l-“_‘gl Selscrews .. 55— 60Ibf L 7.6 — B3 I\.EE m) 55— 60 |bf ft{ 7.6 — 83 Iigl' mj
Idler Gear Hub Setscrews ... 33— 36 1bf ft{ 4.56— 498 kef m) 33— 361bf fi ( 4,56— 4,98 kgl m)
Crankshaft Pulley Setscrew ... 140—1501hf £t (19.35—20,74 kgl m) 140150 [bf f1 (19,5 —20,5 kef m)
Atomiser Securing Nuts ... 10— 121bffe( 14 — 1.7 kefm) 10— 12 Ibifid 1.4 — 1.7 kefm)

#Where tabwashers are fitted, torque is 31-35 IbP fi {(4.3-4.8 kel m).

All threads used, except on proprictary equipment are Unificd Series and American Pipe Series.
The crankshaft and pulley retaining setscrew are threaded 5/8 in U.N.F. {18 T.P.L)

SERVICE WEAR LIMITS

The following “wear limits” indicate the condition when it is recommended that the respective items
should be serviced or replaced.
Cylinder Head Bow .. Longitudinal 0,006 in (0,15 mm)

Transverse 0,003 in (0,08 mm) concave
(L0035 §n (0,13 mm) convex

Maximum Bore Wear (when new liners are

NeCessiary) ... o D006 in (005 mmy)
Crankshaft Main and Big End Journal Wear 0,001 in (0,03 mm)
Ovwality 00005 in (001 mm)

Maximum Crankshaft End Float Lo D020 in (051 mm)
Yalve Stem o Guide Clearange inlet 0005 in ((L13 mm)
exhaust 0006 in (005 mm)

Valve Head Thickness at outer edge oo D025 in (064 mm)
Rocker Clearance on Shaft o 0D0D05 in (.13 mm)
Camshaft Journals—Owvality and Wear ... o 0002 in (005 mm)
Camshaft End Float ... o 0020 in (0,51 mm)

Idler Gear End Float ... s 0010 R (0,25 mm)































































































































































































































































