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Introduction

Introduction

Tha manual has bean compiled in locse leal Tarm
and when further alteralions are made the
individually afected pages will be up-issued and
made available for insertion in the manuwal in place
of those they supersede,

The purpasa of this manual is to give information,
operaling, maintenance and repair procedures Tor
ane and two cylinder versions of Uister-Petller LT
and LV engines.

It is designed primarily for use by gualifiad
lechnicians with electrical  and  mechanical
CHDerience.

The specification details apply to a range of
engines and not to any one particular engine, in
cases of difficulty the user should consult tha
local, approved Diesel Centre or Distributor for
furthar advice and technical assistance.

The information,  specifications,  illustrations,
instructions and statements contained within this
pubtlication are given wilh cur best intentions and
are balieved 1w be correct at the time of going 1o
pIress,

Cur policy is one of continued development and
wie reserve the right io amend any technical
nformation with or without pricr nolice.

Whilst every effort is made to ensure the accuracy
af the particulars contained within this publication
neithar the Manufacturer, Distributor or Dealer
shall in ary circumstances be held lizble for any
mnaccuracy or the conseguences thersaof,

The information given is subject (o the Company's
current Conditions of Tender and Sale, and is for
the assistance of users and s based upon results
obitainea from tasts carded oul at the placse of
manufactura. This Company doss not guarantes
that the same results will be abtained elsewhere
under different conditions.

Farts thal have not baen approved oy this
Company  cannot oe relied upon Tor comeot
malerial, dimensians o finish, This Company
cannot therelore, be responsible for any damage
arising from the use of such pars. When
purchasing parts or giving instructions for mpairs
users should, in their own  interests,  alwawvs
specily Genuine Parts and quote the Parl Mumber,
Description of Part and the Engine Serial Number.
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When a diesel engine is operating or bhang
overnauled there are a number of associated
practices which may lead 1o persornal injury or
product damaga,

Your attention is dravwn 1o the symbols shown anc
descriped below which are applied throughout
this publicaticn.

& CAUTION

This cawtion symbol draws attention to special
instructions or procedures which, if not correctly
followed, may result in damage to or destruction
of equipment.

& WARNING
This warning symbol draws attention to special
instructions or procedures which, if not strictly
ohserved, may result in personal infury.

& WARNING
A WARNING SYMBOL WITH THIS TYPE OF
TEXT  DRAWS  ATTENTION TO  SPECIAL
INSTRUCTIONS OR PROCEDURES WHICH, IF
NOT STRICTLY OBSERVED., MAY RESULT IN
SEVERE PERSONMNAL INJURY, OR LOSS OF LIFF.

Note.
Anote is used to draw vour sttention 1o adaitional
orimportant information.
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Section 1 - General Information

SAFETY PRECAUTIONS

The laliowing satety precautions are of a general
rature mare specific precautlions appear whers they are
ralowant.

General Precautions

& CAUTION

Some engines may be fitted with seals or "0 rings
manufactured from VITON or a simitar material

When exposed to abnormally figh temperatures, in
excess of 400°C (7E2°F), an extremely corrosive acid
iz produced which cannot be removed from the skin.
If signs of decamposition are evident, ar if in doubt,
always wear disposable heavy duty gloves.

4 WARNING

Some components on the engine and transmission,
such as gaskets and clutch discs or brake bands, may
contain asbestos.

® Ensure the enging is securaly maunted.

[ Ersure that there is a generous supply of cooling
and combustion air availahble,

@  Keep the engine snd surrounding area cisan.
®  FKeep all safety guards in positian.

®  Keep the body snd clothing cear of all maving
or hot parts.

L ] Never allow any part of the bady 10 come into
cantact with high pressure fusl oil: for example
wehen testing fuel injection equipment.

®  Thoraughly clean any bricating o or fusi fram
the skin as soon as is practiceble aller contact.

@  Rectify all fuel ang oil lesks as soon e s
oraclicaboe and clean any soillages when they
QLU

®  Engire lilting pointss are designed to ift the
enging only and must never be used to il the
compete plant

®  Isclate the battery before commencing any work
o the enging

_jBattery and Charging Precautions

&\ WARNING

Hatteries contain swlphuric acid which can cause
severe burns and produce explosive gasses.

if the acid has been splashed on the skin, eves or
olothes fush with copious amaunts of fresh water and
sepk fimmediate medical aid,

& CAUTION

When charging the starter battery by means of an
external source the charge winding reguiator rectifier
must e disconnected from the starter battery.

Faifure to do this will resull in discharge of the starter
battery and damage to the regulator rectifier,

& Do not smaoke near he batteny.
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6] Keep sparks and flames sweay from the battery,

Keep tha top af the ballery wal ventlated during
axternal charging.

& When removing or fitting 8 bettery disconnect
the earth lesd first and reconnect il i

&  Switch  off  the battery beiore

discannesting the charge leads.

charger

Wever fiash’ conneclions to check current How,
Mewer use s damaged or unserviceable batlery.

Kesp chidren and animals well away from all
batteries.

®  Mover remove any elestrical cable whiie the
nattery s connected inthe oircuitl,

& Only disconnect the battery with the sngine
stopoed and with all switches in the ofl position.

®  Always ensure that cables are fitted to their
Correct erminals,
& sharl oircuit ar reversal of polarity wiil ruin
dicdes, transistors and the reguislar.

] Mewer connect a battery inle the svstem without
checking that the votage ano palarity are cornrech,

®  Mever experiment with any adjustments or repairs
tor the system.

® The bhattery anc charging  systern must be
disconnected  before commencing any sectric
wzlding when a poe strap is directly ar indirectly
connected o the enging

® To prevent ireparabiz damazge to the chage
winding ractifier/regulator unit never atlempl to
start the engine when the syslem has Deen
disconnectad from the baliery.

Precautions for Filters and Elements

® The materals usec in the manufaciurs and
treatment of same Tilters and clemants may cause
rritation o discomfort if they come inte contact
wilh the eves or mouth and they may give off
loxic gasses if they are burnt,

@  Used liguid filters and =laments conain some of
the filteres liquid ard should be handed and
cisposed of with care.

@ Afler hendiing new or used alements the Jsers
hands shauld be tharaughly washed, particuesiy
hixfore eating.

& WARNING

Frofonged or repeated cosiacl with dissel fuel and
used enging ol fmay cavse serious skin disorders.

Apply a good quality barrier cream to the hands ang
farearms and wash hands and arms thoroughly on
completion of the wark ar before eating.

fssue 2 January 1995



Section 1 - General Information

Fuel System Precautions

@ When priming or checking the Tuel pump timing,
care must be taken oowipe spilled fuel from the
autside of the angine,

@  Always fit a new joint when 2 union has been
digturbed.

@ Special care must be taken to see thal there is
no leskege from the joints of the fuel pipe
connection o the pump.

@ When tightening or loosening the fuel pump
deiivery  connections, use Twoo spanners  to
prevent the pump from twisting on its seating
and  causing  mizalignment  of  the  pump
calibratian marks.

@ When refiting the fuel pipe from the pump 1o
injector the cornection o the injector musl be
tightenad helare the connection to the fuel
plamp

@ It iz most important thel ail fuel joints are tight
and leakpraot,

@  Alweys Tl the fusl tank thraugh a fine strainer,
preferably at the end of the engine wark peroc.

Starting Precautions

Starting any digsel engine can be dangarous in the
hands of inexperienced people.  Instructions  for
starting and stopping the engine can be found in the
Ooerators Handbook,

hBemre attempling to start any engine the ocperator
shouid:

@ Fead the Operators Handbook

@® Understanc and have besn instructed in the uss
af the engine controls and their functions,

@ Be conversant with, and understand the correct
starting procedure.

@ Ensure the engine is free to tum without
abstruction.

@®  Mairtzin an adeguate suppry af combustion and
caoling air.

& Ensure the air cieaner is firmly attached.

@  Check that the fue and lubricating ol levels are
corest and correctly primed,

@ Check the electric start battery, if fitted, s
carrectly connected and fully charged

YWhen hanc sterling

@ Ensure the comect starting handle which has
besn designed for the engine is ussd.

® Always clean end lightiy oil that part of the
handle which fils onta the engine  before
altemating tio starl the engine.

| ] Hald the handle fiimee with the thumb on top of
the grip and naot around i

Issue 2: January 1885

@®  After fitting the handie. and belare attempting o
start the enging, check that it does nol bind on
the starting dog.

A\ WARNING

When the engine is firing it is dangerous to allow the
handle to rotate an the running shaft.

LT, LV Workshop Manual 7



Section 1 - General information

Safety Symbols
This sectior identifies the 150 B999 symbos
currentry wsed by Lister-Potter,

Stop contral {an engine)

©

Enging ail Till

O

Clockwise rotalion

=N

Rotational speed contral

Q

aad the handbaok

O

Ol pressure

©

Rotational speaed contral

/®

Linzar spesd contral

S

Engine oil level

>

Electrica! hazards

Elapsec hours

1
5

Battery charging candition Ergine cranking

& LT, LV Workshop Marnual

D

Crigsel fuel

Anti-cockwise rotstion

I'III Sve -

angine anly

A

Ganeral hot surface warning

Tachomeler

Fra-heat

fssue 20 danuary 1995



Section 1 - General Information

BUILDS

Where the build numbar is prececed by a 2 this
indicates  thal  the angine s eithor ol a
ran-standard configuration, or contains
noan-standard parts or B0CeS50M85.

Wihnen new parts are required for such a build it
5 suggesled  that  reference be  made o
Listar-Pelter  to  determine  the exact  engine
specification and which parts are non-standara,

LT1 Builds
Build Speed Speed Set r/min | Governor Hange r/min Rotation
a1 Variakle 2500 1000- 2500
W Variable 1000 1000-1600 -
03 Variaole 3000 1000-3000 -
04 Variable 1500 1000-1600 |
05  Fixed 3000 2400-3000
06 Fixed 3000  2400-3000
o7 Variable 3000 1000- 3000 )
08 Fixed 3600 2400-3600 ]
09 variable | 3000 1000-3000 Clockwise
10 * Variable 1000 1000-1500 Clockwise
11 Variable 1500 1000-1500 Clockwise
12 "~ Constant 3000 3000 Clockwise
13 | varisble 3000 1000-3000 Clockwise
14 Variable 3000 1000-3000 Clockwise
Th Constant - o 31’:‘1()&," 2600 _____Clcck;ﬂ;'isu ]
17 Variable 3000 1000-3000 | Clockwise
18  Constant 1600 3600 Anti-clockwise
19 Variable 3000 1000-3000 Anti-clockwise
_____ 0 Variagle 1500 | 1000-1500 Clockwise
23 Variable QCIDD 0003000 Anti-ciockwise
25 Variable 3000 1000-3000 " Anti-clockwise
26 " Wariable 2000 1000-3000  Anti-clockwise
- .E:-IL‘I _ Yarizhle 22'2-2';3 1000 - 3000 Anti-clockwise -
21 Wariahla NSDU.C' 1000-3600 Clc:-ckwis.e:“
3z Consant . :IUC"U 1000-1500 Clockwi“s.r:-:-m

fssue 2: danuary 1595

LT LV Wearkshop Marnual

g




Section 1 - General Information

LV1 Builds
12v Charge | Speed Set Governor Range

Build Speed Windings t/min r/min Starting Rotation

1 Variable Mo 2000 T000-3000 Hand | Anli-clockwise

02 Yariable Mo 2000 1000-3000 Hand | Anti-clockwise

03 Variabile s 2000 1000-3000 Electric | Anti-clockwise

04 Constant Mo 3600 3600 Electric | Anti-clockwise

e Constant | Yes 3600 CaB00 Electic| Anli-clockwise

06 | Constant | No 1800 | 1800  |Electic| Anti-ciockwise |

o7 YVariahle M 2000 T0O0-3000 Hand Anti-clockwiso

08 Variable | No | 3000 | 1000-3000 | Hang | Anti-clockwise

09 Variakle M 1000 TO00-1500 Hand Clockwise
LV2Z Builds

12v Charge | Speed Set Governor Range

Build Speed Windings r/min r/min Starting Rotation

a1 Variable Mo 3000 1500-3000 Hand | Anti-clockwise

0z Wariable Yos 3000 1500-3000 Electric| Anti-clockwise

3 Constant Mo 3000 3000 Hand | Anti-clockeise

04 Constant Yes 3000 3000 Electric| Anti-clockwise

b Constant Yes 3600 3600 Elactric| Anti-clockwisa

(8]} Constant Mo THO0 TR0 Electric | Anti-clockwise
o7 | varable | Yes 3000 1500-3000 | Electric| Anti-clockwise |

08 |  Variable Yes 3000 1600-3000 | Clectric| Anti-clackwise
LT LV Workshop NManual fsswe 20 January 1995



Section 1 - General Information

Technical Data

m [ o [ o | w2
[njection B Drirecl .
Rotation - looking on flywheel B See Note
Bore M 82,55 85,73
in 3.25 _ 3,378
Stroke mm 76,20 825656
in 3,00 326
Cylinder Capacity - Lolal litre] Q4078 08156 047465 0,853
in*| 2484 49.78 | 29.08 8165
Compressicn Ratio __ __ 'Iﬁ.f-:'l_ 16.2:1
Mean Piston Speed at 3000r/min mysec R 875
fr/min 14845 1625
Ol Sump Capacity [engine leval) I 1.3 3.6 1.3 3.6
pt 2.3 g.3 2.3 6.3
. US. gt 14 5.8 1.4 38 |
Lunricating Oil Prossure - minimum bar 02,4
o Ibifin? 5.8
Capacity Belwean Dipstick Marks I 0.2 0.5 Q.2 0.5
ol 0,35 LEE 0,35 .88
WS gt 0.2 A 0.21 - 053
Fuel Tank Capacity (engine mounted) I BOMEER 13.5
Pt HEMEE 237
_ U.s. gt 5.268/87 142
Maxirur Parmissible Crankshaft End Thrust kg SHR
B b 1499
Injectar Setting ar 195-205
- atmos | 82-200
Mumber of Flywheal Gear Ring Teeth 108

Note:

LT1/L%1 - Anti-olockwise and clockwise depanding on Build

L1272 - Anti-clockwise anly

Crankcase Vacuum

Minimum Average
i WG 250 a0-75.0
in WG 1.0 20-3.0
Note:

VLT engines running al 10000 min may hawve a

vacuum as love as 5.0rm WG (020 WG

fssue 2: January 1595
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Section 1 - General Information

OPERATING INSTRUCTIONS

The following infarmsation is of a general nature
and should be read in conunction with, or
suzstituted oy, the eguipment manufacturers
inslructions,

& WARNING

Starting any diesel engine can be dangerous in
the hands of inexperienced people.

Befare attempiting to start any engine the operator
should read the “Safety Precautions” on page &
and be instructed in the use of the engine controls
and the correct starting procedures.

& CAUTION

ETHER BASED COLD START AlDS IN AEROSOL
CANS MUST NOT BE USED UNDER ANY
CIRCUMSTANCES.,

Systems may be fitted to allow a measured
gquantity to be infected into the infet manifold, but
these must be wsed n accordance with the
manufacturers instructions.

& WARNING

EXHAUST  GASSES CONTAIN CARBON
MWONOXIDE  WHICH 75 A COLOURLESS,
OOCQURLESS AND POISONOUS GAS THAT
CAN  CAUSE  UNCONSCIOUSNESS  AND
DEATH.

Cold Weather Starting Aid

This device, if fisted. consists of a cup and
plunger fitted into the combustion air intake porl
and is used to aid starting at tempoeraturas balow
10T {147F).

Cofd Start

Figure 1.

3. Replace the plunger ard push it dowen firm by
to inject the oil just before starling,

& CAUTION

The device must not bhe used more than lhree
times in succession during the same attempt fo
start the engine.

With the fuel on win the engine lor up to
20 revelutions 1o prme the fuel system

200 Withdraw the plungar and Hll one third of

the cup with the same lype of lubricating ol
as used nothe engine.

12 LT LV Workshop Manual

Automatic Excess Fuel Device - LV2

LW2 engines arg fittad with an automalic excoess
fuel device which becomas operalive, ready for
the next starl, when the engine is stopoed. As the
enging runs up to speed the excess luel device
will automatically resel 1o the normal sunning
positian,
Note:
If the engine stops othar than by the operation of
the engine contral, the contrel muosl bae turmed
anti-clockwise o the "STOP positon and
relaasad belore the device will operate for the nesxt
start.

fssue 20 danuary 19585




Section 1 - General Information

Engine Control

Figure 2. Engine Controf:

A - tdania Excess Fus

B - Automatic Excess Fuel

Starting Handle

A pon-limitad kick-back handle (A or limited

kick-back handle (B} asystem may be fitted to the
anging. The two handles are nol interchangeable
and cara must be taken to ensure the careat ype
iz retainad with Lhe enging.

Figure 3. Starting Handles

Hand Starting - non-limited kickback

1.

3

Oroergines nol fitted with an automatic
excass fuel device select the excess fue
postion by gently pulling The engine conlral
ever ocubward over the middle catch and
furning it fully clockwise,

I© a warianle speed control is fitted move 7
lovvards the full spead position,

Mowe the decomprassor lever lowards The
[yachieel

Operate the cold weaather startrg aid 7 the
amoient emoerature is below 10°C (1A

fssue 20 January 19595

&,

Lightly ail the end of the starting shaft and
fit a comect and Tully serviceable starting
nandle.

If the cola weaather starting aid was not usad
turn the angine  slowly, for up w2
revolutions, Lo prime  the  combustion
champear and the lubricating oil systam.
Hold the handle firmly with the thumb an
top of the grip and not around it

Relain a lirm grip on the starting handle and

crank the engine really fast and when
sufficienl speed is obtained. mowve the

decompressor lever towards the gear end
continue Lo crank until the engine fires,
remave the starting handle from the shafi.

On engines not fitted with an auemalic
excess fuel device wirn the engine control
lever anli-clockwise to the run position.

If a specd contral is Titled reduce the engina
speed as regquired,

Hand Starting - limited kick-back

1.

10,

On engines not fitted swith an aulomatic
axcess fusl device select the oxoess fuel
pasition by gantly gulling The engine contral
lever oubward over the middle catch and
turning it fully clockwise,

If a wariable speed contral 15 fitted move it
toweardds the full soeed pasilion,

Move the decompressor lever lowards the
flywheel.

Dparate the colg weather starting zid if tha
armbient tamparature is oalow -10°C {147F)

Insert the hande into the starting housing.

Stonwly rotale il in the dirsction of cranking
until the handle fuly engages,

I the cold weather slarting aid was not used
trr the engne  slowly, Tor oup to 20
revolutions, 1o prime the  combustion
chamber and The whncating ail system.

Retain a firm grip on the starting handle and
crank  the engine really fast oang when
sulficient spaed s oblzined, move  the
decompressor lever towards the gear enac
continue o crank until the engine fires,
remave e stating hancle from the shaft
Croengines rol fittea with an aulomatic
excass fuel device tumn the enging conlral
laver anti-clockwise Lo the run gosition

It a speed contrel is fitted reduce the engine
socard s reauired.

LT, LV Warkshap Manwal 73



Section 1 - General Information

Electric Starting - Starter Button

1. On engines not fitted with an automatic
excess fuel device seleclt the excess Tuel
position by gently pulling the engine control
lever outward over the middle catch and
wrning it fully clockwise.

2. If a variable speed control is fittad mowve it
towards the full speed position.

3. Ensure that the decompressar  lever 05
towards the gear end.

4,  Operate the cold weather starting aid if the
ambient temperature is below -10°C {14°F).

5. Press the starter bution and release it
immediately the engine fires.

B, On engines not fitted with an automatic
excess fuel device turn the engine control
lever anti-clockwise to the run position.

7. If 2 speed control is fitted reduce the engine
speed as required.

Electric Starting - Keyswitch

1. On engines not fited with an automatic
excess fuel device select tha excess fuel
position by gently pulling the engine control
lever outward over the middle catch and
turning it fully clockwise,

2. If a variable speed contro! is fitted move It
towards the full spesd position.

3. Ensure that the decompressor lever s
towards the gear end.

4, Operzie the cold weather starting aid if the
ambient temperature is elow -10°C [147F).

B, Turm the keyswitch clockwise and hold it in
position "3 until the engina lires,

£. Relzase the keyswitch,

7. On engines not fitted with an_ automatic
excess fuel device turn the engine control
lever anti-clockwise 10 the run position

8. If a speed control s fitted reduce the engine
speed as reguired.

4 LT, LV Waorkshop Manual

Stopping the Engine

1. Tum the engine control lever  fully
anti-cloeckwise and hold it in the stop
position until the engine comes 1o rest,

2. After the engine has stopped ensure the
keyswitch, if fitted, is wrned anti-clockwise
to the "OFF position,

& CAUTION

The engine cannol be stopped by twning the
keyswitch to the 'OFF position unless a fuel
controfl solenoid is fitted.

To prevent possible valve damage the engine
must not be stopped by using the decompressar,

{zsue 2 January 19895



Section 1 - General Information

ROUTINE MAINTENANCE

The routine servicing and maintenance paricds
given are hased on average operating conditions.
Under  wery  dusty  condilions  air cleaners,
lubricating oil and fuel filters will raquire more
fregquent  attention. Decarbonising  may  be
required  more  frequently  when  engines  are
rurning on light loads for long periads,

General Instructions

I7 is strongly recommendad thal bolis or nuts
holaing cylinder heads, covers, and doars are
tightened diagonally.

When re-assembling an engine 1 05 always
advizable to renew nuts and holts that have been
taken from high stress locations, in particular nuts
and/or bolts from connecting rods and cylinder
heads should be renewed.

Decarbonising the engine is usually caried cut
a1 6000 hours unless the engine shows signs of
loss of comprassion or blow-hy past the pistons.

When re-assambling an oengine it s ahways
advisable 1o apply a small quantity of new
lubricating oil 1o all moving parts.  After any
mainlenance work on the engine has been
completed the lubricating oil and fuel levels musl
he checked and all safety guards replaced before
slarting.

Wear proteciive overalls, and keep items of
tnose alothing clear of all hot and moving parls,
Use protective barrier cream whan necessany.

Wherever possible clean components and 1he
surrcunding area before they are removed or
dismantled. Take particular cara to exclude all dirt
and debris fram the fuel injection equipment while
iTis being serviced,

Some |oints are litted dry and others with
jninting compound: a list of compounds s given
towaras  the end  of "Section 2% Before
re-assembly  all traces of the olg joint ana
compoung must be removed. Take axtreme care
w exclude dirr from all jointing surfaces and
jointing compouna from all @pped holes unless
otharwise spacified.

it is recommended that zll oil seals are replaced
ance they have been removed from their ariginal
position. Seals must be fitted sguare in the
housing and all lip seals must be fittec with the
lip facing the lubricant to be retained. A sarvice
tocl should be used 1o install the seals and care
must ba taken to prevent damaging the new saal
whan il passes ovear shafls

Al nuts, bols, sewscrews  and  studs with
damagea threads must be replaced. Lsing a tap
or die 1o repair damaged threads may impair the
strength and closenass of 77 ol the threads and is
nal recommendad

Do nol allow grease or oil 1o enter a blind
threaded hale as the hydraolic aclion presant

when the Bolt or stud s sorewad 0 could split ar
stress the housing. -
To chaeck or re-torque & bolt o aut T s

slackened a gquarter of a tum and  then
rie-tighlaned to the speciliad value.

Issuwe 2: January 1995

A ogteal 150 metric boll, setscrew or nul can be
identified by the letler "M either on the head or
one of the haxagon flats. The strength grade will
alzo be marked on the top or one flat
On nuts with identilication marks on one face the
frictional area of that surface will be reduced
therefore the nut should be filted with the
unmarked face owards the compaonent

Repair and maintenance work can only be
carried out if the necessary hand and service cols
are available.  When the user has insufficient
tools,  experience  or  ability 1o cary  oul
adjustments, mairtenance and repairs this work
should not be atlemplad.

Service 1o0ls are designed 1o aid the dismantling
and assembly  procedures and  their use will
pravent  possible  unnecessary damage 1o
components, It is recommended that service tools
are slways usad: some operations cannol be
salaly carried cut without the aid of the relevant
ool
Under no circumstances should makeshift tools
ar equipment be used as their use may adversely
alfect safe working procedures  and  engine
cperation,

Where accurale measurements or torque values

are required they can only be made using
calibrated instruments.
It iz recommended  the  individoal  steps

contained in the wvaricus mainlenance or repai
operations are followed in the sequence in which
lhey appaar.

A CAUTION

Before carrying out any maintenance work on an
engine it is advisable to remove the battery and,
to avoid possible damage, the battery and
charging system must he disconnected before
cammencing any electric welding when a pole
strap is directly or indirectly connected lo the
Engine.
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Section 1 - General Information

Boutine Maintenance Periods

Daily
Check the fuel and lubricating oil levels

Check for oil and fuel leaks,

Clean or replace the air cleaner element under
very dusty conditions.

Every 125 Hours
The above and the following ilems.

Check the condition of the battary, if fitted.

Clean or replace the air cleanar element under
moderately dusty conditions.

Every 250 Hours
The above and the following items.

Starting and Running Faults

This zection can only be inclugsd 25 2 guide
and any rectification to the engine should be
carmied out in accordance with  Lister-Petter
instructions.

Difficult Starting
Incorrect grade of fuel or il

Mo fuel in tank.

Choked fuel or oil filter.

&ir lock in the fuel systermn,

Injector nozzle valve stuck open.

Fuel pump delivery valve scored.

Drain the sump and refill with new oil of the
correct type and viscosity as given in the
Operators Handbook.,

Sticking fuel pump rack.

Stop/start laver in the wrong position

Check the valve clearances.

Retarded injection,

Clean or replace the injectors if the exhaust is
dirty.

Renaw the fuel filter element if the fuel being
used is not perfectly clean.

Injecior loose in the oylinder head.

Leaking valves,

Sticking piston rings.

Exhaust valve sticking.

Every 500 Hours
The sbove and the following items.

Worn cylinder,

Replace the air cleaner element.

Incorrect decomprassor clearance.

Examine the exhaust and induction systems for
leaks, damage or rastrictions.

Load not disconnected.

Battery not sernviceable.

Fenew the fuel filter element.

Faulty or loose electrical connections

Check the battery charge winding system; refer
to ‘Section 6.

Every 1000 Hours
The above and the following ftems.

Knocking
Valve, probably exhaust, sticking in the guide
and tcuching the pisten.

Warn connecting rod bush or bearing

Decarbonise if the engine performance has
deteriorated.

Wormn gudgeon pin or small end bearing.

Clean the cylinder barrel and head fing

Clean the restrictor banjo union at the cylinder
head end of the cil feed pipe.

Insufficient cylinder head clearance.

Injection 100 early,

Flywheel coupling or pulley loose.

Excessive camshall or crankshaft end float

Every 2000 Hours

The above angd drain, flush and refill the fuel
Tank,

Excessive carbon deposits an the pistons

16 LT LV Workshop Manual

Excessive clearance betwesn the oiston and
cylinder.

Engine loose on its mountings.

Wrong type of fuel.

Fhywheesl loose,

Excessive Carbon Deposits
Choked air filter.

Choked exhaust system.

Unsuitakle fuel or lubricating oil

Contnuous icling.
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Section 1 - General Information

Defective injecion spraying.

Lala injection of fual.

Lorew load . nmnq

I_I:I‘-."-.l' tEI"I'IF_'IEthLIFE unmnq

Dark Biua Smoke
Piston rings worn.

Cylinder bore worn.

Loss of Oil Pressure
Loy il lesal in the sump.

Choked il sump.

Badly wormn frgrksha tor I:ug erd bearlngs

ump fmlu,d
il |:1|:uter_1 W|th fucl

Unsuitzble lubricating oil {too thind,

Faint Blue Smoke
L|ght load.

Overheating
Cooling air being recirculated

White Smoke
Water in the fuel supply.

Black Smoke
Overload,

Choked air filter.

Inlet air tamparaiure oo high.

Defective injector sprayving.

Unsuilahle Tuel ol ar water in fual.

Engine Stops
Lack of fuel

A or waler in tha Tuel syslam.

Chokead fuel filter,

Blockad injector nozzla.

Excessive overload.

Dhverheating.

Loss ol compression.

Loss of ol

Loss of electrical supply to the fuel control
solenaid, il lilled,

Autarmatic shatdown, IF protective devices are
Fittecd

Loss of Power
Loss ol compression.

Choked air fi TEI

Choked exhdL 51 &.w&.tu*ﬂ

Cooling air inlel obslructed,

Cooling air outlet obstructed.

Oriven unit cooling air also used to coal engina.

Fins of the cylinder parrel or head blocked.

thmnq on D“(CESSI‘.-’"‘ owrloud

Lubricating f_J|I II::VLI too lowe ar tuu I1 gh

Injection timing faulty.

Low Compression
[rjector loose on (15 seal.

Injector washer scored.

Fistan ring gaps in line.

I|‘|'=-1 or exhd Jst valve not seatmq

Cflmdcr hLd(_. qashut Ioakmg

Hunting
T|qht spots on governors linkage,

Fuel pump rack not free,

Adrin the Tuel system,

Faulty injectar.

High 0il Consumption
Yalve guides warm,

Pistan hg‘? wcurn

Colinder Loru W,

Loss of Crankcase Vacuom
Waorn piston rings.

DL‘fLLlIVL fuel purnp or f'j(_aLlur

Wiorn cylinder barrel bore,

Choked fual Tiltaer,

Wiorn ol seals

Failure to Attain Mormal Speed
Attempting 1o stast the engine on Tull Toad

Adrin the fual swslam.

Imsufficient Tueal.

Irjection relarded

Ciovernor oul ol ad) |J°.I|‘n-’-‘-| 1.

The wirong typs l:_.f QoAErnor Wuqh w for the

Foo much i in the sump.

il filler cag not qe.ﬂtlm,

Leaking Qil Seals
Too much o in the sump.

Loss of crankoase vacuunm,

spaed expacted.
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Section 1 - General Infarmation

Injector Faults

This section can only be included as a guide
and ary reclification 1o the injactor should ne
carried  oul  in accordance  with  the  local
Listar-Patter Distributor's instructions.

If injecior testing or cleaning equipment is not
available the injector should be replaced with a
nes of reconditioned ane.

Excessive Leak-off (back leakage)
Meedle sld_a_:k T T,

Cag nut nnt"nght

Cust or dirt between the nozzle and holdar
faces,

Incorrect Dpening Pressure
The adjuster may have worked loose ana
mowved,

The needle may r;.e d|r|’.':."’ or seized.

Mozzle holes hlorkpd

The adjustar spring has broken,

Nozzle Wet.
The needle is sticking or tight.

Carbon deposits on the nozzle or necdle seats,

The seats are distorted, hammered, bc‘rdlche{: ar
eroded. _

The Injector Does Not ‘Chatter’ When Injecting
The needle 15 tight or sticking.

Leaking seats.
The cap nut is distorled.

The mjermr may be set at a very low breaking
prassure.

[2irt an the nozzle o r haoldar faces.

I]lstnrtl;.[l. Spray
Carbon on the %Ld'L

Dnu or more holes ?re- blockad.

Tha ne-.f-d'ﬂ is sticking or damagex.

The seats are distorled, hammered, scratched or

aroded,

8 LT LV Workshop Manual
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Section 1 - General Information

Jointing Compounds

Some angines will have beon assemblod with
jcinting compounds that have been superseded.
Providing all traces of the olg compaouna and joint
are removad the laler speciflied compounds can
be usea,

Cylinder Head Cover _
Azsemble the joirt dry with all surfaces clean
and dry,

Cylinder Head Muts and the Top Threads of the Cylinder
Head Studs

Coat the threads at the 1op of the stud ang the
area of the 1op plate in contactwith the nut with
Heylomar FL3Z2 /M,

Fuel Pump Door _
Assemble the joint dry with all surfaces clean
and dry,

Gear End Cover

Assemble the joint ary woth all surfaces clean
and dry.

Sump

Assamble the joint dry with zll surfaces clean
and dry

Fuel Lift Pump or Blanking Plate
Agsemble the joint dey owith all surfaces clean
and dry.

Crankcase Breather Pipe

Prass the knured tube end into the top plale
and coat 15mm of tha tube which is 1o anler the
cylinder head with Hylomar PLIZ2 /M.

Assemble the top plate to the cylinder head and
ensure ro compound fouls the ube,

Bottom of Cylinders
Coal the oylinder an the jointing faoe with
Wallseal, stick the joint to it and coat the joint,

Crankshaft Bucket Plug
Coat the plug periphery with Loctite 572, Thres
Bond 117108 or Hylogrip 760,

Crankshaft Bearing Housing Shims

Coat the housing face with Wellseal,

Fit an aluminium joint and coat it

Continue this procass until the correct end float
iz obtained,

Taoraue the hoosing bolts and re-tomgue atler lee
Tinutes.

Valve Guides

Coat the outside diameters of the guicss with
Wellseal belore fitting.

Do not use grease or any other substance,

End Cover Bush - TS/TR
Coat the outside diameter of the bush before
assemoly with Loctite 607 ar Three Bond 1303,

Crankshaft Oil Hole Sealing Plug
Coat the plug threads with Loctite 972 or
Helogrip G0,

Camshaft Expansion Plug
Apply a small amaourl of Loclite 270 1o the
MeCoss,

Push Rod Tube Seals
Lightly coat the bore of the seal with grease o
aid assemoly.

Oil Sump Drain Plug
Coal the threads with Hylormar PL32/M, Loctite
577 or Hylogrip 760,

Balance Plate Screws
Coat the threads with Loctite 270,

Pul-,r;lrupyi;ma Flywheel Fan
Coat the setscrews in Loctite 270

0il Seals {not lip type)
Apply & litlle Hylomar PL32/M o tha oulside
diameter of the seal

Cylinder Head Gasket and Shims

Smear o owvery smalloamoont ol High Belting
Point Grease where the shims seat. the side of
the recess, both sides of sach shim and the
Valve Rocker Stub Shafts

Coal the sealirg groove nearest 7o the bolt hole
wilh Wellseal

fsgue 2: January 1985
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Section 1 - General Information

Routine Maintenance Parts

1 Refar to any Lister-Petler Diese! Centre.
2 Refer to "Injector Part Mumbers” on page 86,

3 Refer to "Fuel Pume ldentification - LT" on page 82,

20 LT, LV Workshop Manual

LT LV |

Fuel tank filler alemant 5.0 litres 20713118 201-13118 |

B.25 litres 330673 ; 230673 |

Eir cleaner elemeant See Mote? ; see Mote! !

Decarbonising joint set 657-25057 657-79460 |
Overhaul joint sel 657-28573 657-29440

Connecting rod bearing 601-50420 601-50420 |
Caonnecling rod holt “ 601-40090 | 601-40090

Cu:unnectingx rod nul _ 2.?15'-_{-][]1 51 271-00161 |
Main bearing  Gear end BJ7-30060 BT - 30060
_ Flywhae! end - BO7T-30061 BCI_'_] - 30061
Piston ring set 60750400 601-54490
Inlet valve 601-30361 601-30361
Exhaust valve ' 601-30372 601-30372
'Innjec:or and nozzle See Note 2 ‘See Nole 2

Fuel purr:p See Note ? See Noted |

Note:
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Section 1 - General Information

Service Tools

This table gives the Service Tools that are
curranlly  available  for particular  servicing
oparations on LT and LY engines,

Some early tools have peen suparseded but can,
in many cases, sl ke usad on current angines,

Due 8] continuad development  and
improvement 0 0s quite possible that any lool
purchased may not completely  resemble that
descrined ar lustrated in other Saclions, howewvear
the princicle for using 1 will remain the same.

All the Service Tools listed in the table can be
ordered by the Part Number and Descriplion
following the same procedure as for orgering
ather Listar-Patter sparas,

Tool Description of Tool
383235 |Main bear ing tocl
3‘.?-5@_@}!5 Adaptor - for use W|lh 533?‘35

317-50020| LT Gear end oil seal Tool (19mm
shafty

317-50023 Crankshaft extension fixture
317-50025 Crarksha"l pinion extractor
317-60027|5lide hammer

E'I?-EDU?E:-. .gth" shaft adaptor - for use with
M T-H0O0ZT

317-5002% [Valve spring compressar

319155 |Valve spring compressor

31760033 [Valve guide rermoyval and
replacement locl

317-50034 | Adantar - for usa with 317-00033
317003V LY Depth stop - for use with
B 317 -60034 .
317-a0040( LT Depth swop for usa with
317- Eﬂ{Jd-’i

317-50047 ‘-.“:Iw, seat an d recass cutter k

3180047 | Flywhae! removal and rhlar“elrem
randrel

dl i - b{JL}‘jij_ Socket f:n ‘I*,,whuul SCTOW - 46mm |

{u {-50061 | Adapior for use wilh 2 7-50050
317-50057 | LV llywheel locking tool

317-50063 gear and cover ol seal 100l [)}m-‘n
shaft}

317-50084 Walve cleararce gaugs

31750086 | injector removal ool - for vse with
31750027
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Section 1 - General Information

Spanner Torques

The tolerance for all wergue setting is +5% -0 and
for practical purposes the ligures have besn
rounded 1o the nearest 0.5 al a unit,

Location Wm Ibf ft
Governor link adjusting screw 3.0 2.0
Polypropylena flywheel fan 4,0 3.0
Injector leak-off banjo screw 6.0 L
Cold start il cup taper threac 8.0/145 6.0/105
Fuel filter to tank cap scraw 5.0 G.5
Walve rocker adjusting screw

Manifald loweer level nuts

Fuel pump holding bolts

Cylinder head cover bolls 11.0 8.0
Fuel filter adaptor (steel in1o aluminium}) 12.0 14.0
Main bearing dowel locating plug 205 150
Injector clamp screw 21.0 165
Crankshaft balance plate nuts

Manifold higher fevel nuts _

Connecting rod nuts 245 18,0
Main bearing housing screws 270 20,0
Sump retaining bolts

Injector top plug

Injector pipe nuts 8.5 210
Cylinder head nuts 40045 AR
Fuel tank internal filter _

Fuel pump delivery valve holder _ 410 20,0
Gear end crankshall drives 138.5 1020
Flywheal retaining sorew 196.5 T80

22 LT LV Workshop Manual
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Section 2 - The Basic Engine
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Section 2 - The Basic Engine

DISMANTLING AN ENGINE

Evary eflort must be made to maintain 1ha
angine in a clean condition and oil leaks must ba
aeall with when thay ocour

With a new or overhauled engine the joints
settle during the first few hours running and their
lightness musl be subsequantly checked.

When the engine is being dismantied all iterns
must be identified and retainad in their respective
cylinder orientation and all related components
must be Irested similarky.

The instructions given in this section deal with
ndividual compeonents ana it may be necassary
to remove others befare the relevant instructions
can ba carried out.

Before beginning any work an the engine: -

® Disconnect or isolste  any  non-electric
starting systems.

® Disconnect and ramove the battery.

® Drain the Tuel and ail.

® Disconnect all services.

@ Hemove any accessories or components that
may be susceptible 1o damage when the
enging is lurned out of its normal glans.

® Cap pipes ana  orifices as  items  are
dismantled 1o prevent the ingress of foreign
matter.

4 CAUTION

Damage may be caused to the polypropylene
flywheel fan if it is used to turn the crankshaft
other than by hand.

REBUILDING AN ENGINE

Because of the waricus engine configurations,
ard installations inwhich the ergine can be fitted,
it s not possible to give dewiled instruction for
gach onea.

Targue values are given in "Spanner Torgues”
on page 27

Tablas showing the permissible acceplable wear
lirits can be found at the end of this section

When assembling the engine, use normal Ergineg
lubricating oil 1o spray all moving parts during
assembly and all bearings and bushes must be
well lubricated during assemblby.

Henew all joints, gaskels, conrecting rod bolts
and ruts and the cylinder head holts,

24 LT, LV Workshop Manual
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Section 2 - The Basic Engine

THE DRY AIR CLEAMNER

FAaedium duty cleaners are availaole for LT and
LY and there is a heawy duty cleanar for LW2
engines, On some builds the air cleaner is filled
wilth an air rastrictor.

The Air Cleaner - Build 32
1 Slacken the clip (&),

2. Ramove the cleaner {BY from the manifold

(.

Figure 4. Al Cleaner - Build 32

3. Fita naw cleaner assembly.

LT/LY1 Medium Duty

1. Remowve the cover (&) by removing the
centre bolt

Figure 5. Asr Cleaner - LT, LVT

2. Remove the old element (B and it a newy
ona.

lsswe 20 January 1995

LT/LV2 Medium Duty
1. ESlacken the clip and remove the snout [A)

2. Remove the cover {B) by unscrewing the
cantre nul

)

Figure 6. Air Cleaner - LT, LVZ2

3. RBermowve the old element (S and fit o new
ane.

Lv2 Heavy Duty
1. Bemove the inlel cap (A

P Slacken the wwao strap (8B) screwes sulficiently
until the end cap (C) can be removed,

3. Hemove the element (0.

Figure 7. Heavy Duty Cleaner - L12
s Careluly airecl a low pressure compressead

air jel insice the elemeanl,

3] Flace & suitable lght inte the clement and
chack for damage.

6. Reolace the elemant. end cap and the top
Cap.
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Section 2 - The Basic Engine

THE EXHAUST SILENCER

The Lister-Pettar angine mounted silencars ane
not intarchangeable and when they are fitted cars
must be taken to ensure the outlet s pointing
upwards or horizontal, a heawy duty silencer is
availagle for LVZ engines

Figure 8 Silencers:
A LT1.2 and LWV
B - LW2 Heawy Duty

& CAUTION
Care must be taken to ensure exhaust gasses are
not alfowed to enter the air cleaner or fiywhee!
cooling air fan.

26 LT, LV Waorkshop Manual

THE MANIFOLDS

Al single oylinder engines  have 2 single
comhbined inlet and exhaust manifola, LT2 and
W2 manilolds are individoal, and inall cases lhe
manifolds are mounted on studs with toraue
loaded nuts,

Removing and Fitting the Manifolds
1. Fomove the axhaost silencer and air cleanar

2. Rermowve the retaining nuts and  Hift the
mmanifolas off.

A
Figure 82, Manifolds!
A LTV
B - LT/LVE

3. Remowve the gaskets and fit news ones.

4. Reolaca the manifolds and nuts.
LT/LW2 angines have two spacer washers
fitted 1o the studs securng the wop of the
exhaust and  the bottom of the inlet
roarilolds,

(8]

Torque load the nus:-
Top nuts - 27.08m (15 5lbT 1)
Lowear nuts - 9.0Mm (B 5160 1)

THE FUEL TANK

[hrae sizes of angine mounted fuel lank are
available and comprehensive informalion s given
in "The Fuel Tank™ on page 77.
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Section 2 - The Basic Engine

THE AIR COWLING AND SHIELDS

The shasl metal air cowling, with the sice
shiglds, directs cooling air from the flywheaa! fan
arcund the cylinders, haads and on LV engines,
wilh the aid ol a deflector plate, over the
crankcase

LT/LW2 engines are Mlad with a plate, held in
posilion by a spring clip, between the cylindars,

Build 3% engines are designed 1o operale al
1000 min and are not fitlad with a fanshrood, air
coveling or side shield.

O osome engines a colo start cevice is fitted
through the top of the cowliing.

4 CAUTION

To prevent overfieating and possible seizure, due
fo fncorrect positioning  of the cowfing and
stields, extrerne care must be taken to ensure their
respective posftions are noted: refer to Figure 70,

Removing the Cowling

1 I a cold slart device is fitted unscrew and
remove it
2 Ramaove the manifolds,

3 Remowve the two bolis securing the cowling
1 the flywheasl housing.

4 Cift aff the cowling.

Figure 10 Al Cowling and Shields

Removing the Shields
1. Remove the cylinger heads or heads,

i Slide tha shields off the oylinder oarral studs,

lssuwe 20 January 7985

THE LIFTING EYE
The lifting ave plale is fitted to the top of a
oylinder head cover on studs and spacers and is

4% CAUTION

The ffting eve must anly be used to Nt the

engine, under no circumstances must i be used
to fift a complete plant.
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Section 2 - The Basic Engine

THE CYLINDER HEAD COVER

The wvalve rocker oil feed pioe s connecled 10
the alloy cover by a union and the cover gives
accass 1o e crankcase breather, decompressor,
injector and valve tappets,

When the ol pipe urion is replaced two new
copper washers must be fitted,  Before fitting a
newy union refer to "Cylinder Head O Feed™ in
‘SBection 3

Removing the Cylinder Head Cover

1. On LT/LV? engines remove The lifting aye
olate.

2.0 11 a fuel tank is fittad remove the leak-off
pioe from the lop ol il and remove the Three
bols holding the tank to the cover,

3 Remove the four cover setscrewes ana lift the
coer off,

Fitting the Cylinder Head Cover

1. Check the cover joint for damage ana if
necessary Tl a new dry jaint.

2. Check that the fell seal ower the breather
pipe an the cylinder head is in place and noet
damaged,

3 Muove the decomprassor lever 1o the verlical
position and place the cover in oosition
taking cara 1o ensure the leak-off pips s
correctly located,

4. On LT/LY1 engines replace the four cover
selscraws
O LTV engines replace the Dilting aye
plate spacers and nuts
Tomgue the cover setscrews to T1.0Mm
(8.0BT 1,

b, Feplace the Tuel tank lop mounting Dolls,

. FReplace the fuel leak-off gipe into the top
of the tank,

Yo Replace the valve rocker oil feed pipe union

with news copper washears, ensure onby one
washer each side of the union 15 Titad.

28 LT, LV Workshop Manwal

THE CRANKCASE BREATHER

A crankcase braather oipe in the lop of the
oylinder head s connacted Lo the inlet port and a
breather box which is attachea to the underside
of the cylinder heac cover by a couniersunk
SCrEy.

Care must he taken to ensure the screw s kept
tight, the rocker box joint and the breather pipe
felt seal are in good condition.

Removing and Refitting the Breather Box
1. Ramove the ovlindar head cover (&)

2. Unscrew the countarsunk screwe {B)

4. Lift off the box {C) and the [oint (D).

I

Claan the box and cover.

Breather Box

Figure T7.

5. Replace the joint or fil & new ane 0f
necessar ensdre e [0inT is The correct way
round,

. Reolace the box ensuring it is parallel with
the side of the cover and the joint is not
damaged.

¢ Beplace and lighten the counlersunk sorew,

B Replace the cylindaer head cover and torque
the setscrewes 1o 17.0Mm (8B,006f f1)
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Section 2 - The Basic Engine

THE FUEL INJECTOR

The injector and fual system are fully coverad in
“Section &7, lhe  Tollowing  instructions  ara
included only to describe the dismantling and
assembly procedures,

The curent injector washers  are  honded
raglal-Tibre and the easrlier copoer type can be
raplaced oy lhe new type.

Removing an Injector

1. Remove the oylinder haad cover.

2. Remove the fuel feed pipe between the fusl
purmp and injector; hald  the fael pump
delivery valve holder with a spanner o stop
T IUTRIN.

Ll

Femowve the leal-off pipe from the lop of the
fuel tank.

g [Fonly ane LT/ injeclor is baing removed
saparate the leak-oft gipe lrom the union.

o Remowve the Allen screwe and the injoctor
clamp.

The clamp is located In position by a hale in
the sica of the cylinder haad assemblby

@, Lift cut the injector leask-off and sealing
washer.

Using the Injector Removal Tool

1 Remaove the fusl cipes from the injootor,
Z Ramove the injoctor clamp

3. Place the injector remaoval tool (&) ovar the
mlector and ensure the hole with the inserl
5 Tied over lhae Tuel inlet hole of the
Inactor.

Injector Removal Tool

Frgure 1.2,

4 Fioine slide hammear 1o the tool,

5. Use the sico hammer 1o remove the rjeatorn

lssue 20 January 1985

& WARNING

Care must be taken to ensure that any part of the
fand is not fikely to become trapped between the
fwo parts of the tool while it is being used.

Replacing an Injector

1. Ensure the seating 'n the cylinder haad is
clean and smooth,

2. Lighthy smear a very small amount of high
melting point grease to one sice of a new
copper injeclor sealing washer or the metal
side of the metal-Tibre washear,

3. Place the washer over the injector nogzle,
greased side first

4. FReplace the injector into the oylinder head.

H. Replace the clamp bar leaving the Allen
seresy finger tight.

. Replace the fuel pemp Lo injector pipe - do
a0t tighten.
7. Benew the copger washers each side of tha

leak-off pioe swivel union - do not tghtan.

& Raplace the leak-off mipe nto the Tuel tank.

9. lorgue load  the njectar clamas bar 1o
21 0Mm {15 50 ).

100 Torgque load all pipe nuis ana unions.
Irjector Pipe Muts - 28 5Nm (271 0100 1)
Leak-ofl pioa dnior - 8 TMNm (4, Bl0f ft)

11. Replace the cylindar head cover ard torcus
the setscrewes to 11,0Mm (80061 11,

12 Alar the initial run following an ingector
replzcemeant  re-torgue the injector alamp
SCTEW.

Note:
I7 15 recommended that all Tuel equipmeant wasnors
are renewed on assemily anc themione a suitable
supply should be stocked.

& CAUTION

If the injector sealing washer has been used more
than once it will become compressed and may
adversely affect combustion.  Care should be
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Section 2 - The Basic Engine

THE CYLINDER HEAD

Thi cylinder head assembly comprises of two
parts held together by the valve guides. Tha top
plate is cast iron and contains the walve gear,
Breather wbe and the decompressor lever, The
[orever part is aluminiom alloy and is fitted with the
vilvie seats,

Removing the Cylinder Head
1.  Remove the fuel tank if necessary.

2. Remove the the valve rocker oil feed pipe
unions at the head and crankcase ends.

3. Hemove the oylinder head cowver.

4. Unchip the teo spring clips holding the pipe
to the exhaust push rod tube and ramove the
pipe.

. ESlacken the fuel injector pipe unicns at both
ends: hola the fuel pumpo delivery valve
union with a spanner to prevent i turning.

6. Remowve the fusl injector clamp,

S Lilt oul  Ihe
complate,

injector and  leak-off pipe

A, Remove the nlet and exhaust manifold.
9. Remowve the air cowling.

100 On LT/LWZ engires mark the heads 1o
idertify them if both are baing remowvead.

11, Slacken  the  four  oylinder  head  nuis

diagonally and evenly and remove them.

12, Lift off the cylinder head and retain the head
cleararce shims with it

13, If further dismantling is anticipated remove
and number the push rods and tubes.

14, I further dismantling is not antic patad place
a suitanle tube, secured by a hand tightaned
head nut, ovar one oyvlinder barre! stud 1o
prevent the aylinder moving il the crankshaft
i5 Llurned,

Checking the Cylinder Head Clearance

1. Smear a very small amount of high melting
painl grease in the recess on the head whare
the shims seat ard also the side of the
reass,

2. Lightly grease both sices ol each shim in
turm and place them o the recess

30 LT, LV Workshop Manual

Flace the gaskel in the recess on top of the
shirms,

The gaskel must be placed next o the
oylinder ana & minimum number of 007 8mm
shims must ke used which must be placaed
betwean the gaskel and the 0.754mm shims,

From bwo BOmm o x 1 6mm (2,00 x 0063in)
pieces of lead wire ar soft, but ot multicore,
selder form two LY shaped  symmetrical
loops,

Twist the cpen tails of each loop o form four
or five coils.

Reafer 1o Figure 132, and uvsing a wery amall
amount of high melting point greasa place
the two pleces of wire [A) an the piston
croneet (BY al either side of the gudgeon in
axis and 907 to the centre line, They should
iust touch the cylinder Dore.

Care must be taken 1o ensure 1he wires ane
not placed aver army markings on the piston.

Figure 13,

Checking the Cylinder Head
Clearance

10

11.

Feplace the oylindar head,

Heplace and lighten the ovlindes head nuts,
diagonally, to a torgue loading of 407 MNm
(300 lof f)

Turn the piston twice past T.0O0C,
Femowve the oyvlinder head and measure the

LT - 071-0F9mm {(0028-0.037in,
Ly o 0840 5 T (0033-0,036in).

I£ this measuramant is not correct if can be
acjusted by adding ar removing O078mm
or 02 8dmm (0003 or 0.010im thick shims
claced betweer the cylindar haad and the
qasket.
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Section 2 - The Basic Engine

Fitting the Cylinder Head

The tog threads of the studs and the area of the
top plate in contact with the nuts should be
lightly coated with Hylomar FLIZ2/ M.
Cylinder head nuts should be fitted with the grade
symbcl facing upwards 1o ensure a good seal
batwean the nut and the top plate.

Iis recommended that cvlindar heas nuts are
replaced on avery occasion they are removed. if
nt, they must be replaced every fourth time.

1. Examine the push rod tehe rubboer secals
ranewy If necessany.

2. Reglace the push rod seals in the cylinder
nead.

3. Beplace the push rod seals in the crankcase,

4. Lightly grease both ends of the push rod
wizes and replace tham in the crankcase
taking care 1o ensure they are centralised in
the seals,

. HReplace the push rods in their original
positions.

. Replace the avlinaar head,
Great care must be taken not to trap the
shims an the avlindear spigot

7 Replace the heaa nuts finger tight only.

The LT/W2 marnifoid  flanges  of  hoth
oylinder heads must ba linec up with a
straight edge and any gap along the straight
adge must not exceed 0.2mm {0,008},
Alternatively fit a manifola betore tightening
dowen the cylinder heads.

8 Fghtan down the cylinder head, ensuring
the push rad tubes are located in the seals,
and lighten the head nuts finger tight,

w

Fighten all nuts diagonally and evenly to a
torgue of 40 8m (30,0 b 1.

10 Check and acjust the cecomprassor,

11. Check  and
Clearances.

adjust  the  walve  rockes

12, Replace the injector and the njector clamp.

13, Replace the cylinder head cover and Ffting
e,

14, Replace the air cowling.
1h, Replace lhe mamfods with rawe joints
4. Heplace the valve rocker luorcating ol feed

pipe and the oil swivel olug to the ovinde:
head and crankoase: fit new washors,

{ssue 20 January 1995

VALVE CLEARANCE

The walve clearance must be measured  and
adjusted when the engine is cold ana it is
impartant that the clearances are maintained
correct o prevent serious camage 1o the vabe
gear, With new engines, or engines which have
just been overhaoled, the valve gear beds down
ragidly during the first 500 hours running. |11 s
assantial that the clearance is chacked every Zh
bours until itis found Lo remain constant then the
pericd between adjustments may be increased 1o
avery 1000 hours.

Engines up to 3000r/min

mm in
Inlet and G0 00 0,00
Exhaust NOT GO .14 0,006
Engines above 3001 r/min
mm in
[niet BT 0.0h 0,002
MOT G0 o0 0,004
Exhaust G0 013 0,008
MOT GO 018 0007

LT, LV Waorkshop Manwal 37



Section 2 - The Basic Engine

Adjusting the Valve Clearance

1. Ensure the decompressor s clear ol lha
exhaust valve rocker.

2. With the oylinder head cover remaved, turm
the engine until the oiston is &l the TODO
position on the liring streke - both valves
will be closed,

3. Hold the adjusting screwe (A) with &
scranvddriver and slackan the locknut (B,

Figure 14, Adiusiing the Valve Clearance

4 Turn the screw until the correct clearance
has been obktained.

o Tarque tha locknul, whils continuing to hald
the adiusting screwe, 1o 9.0Nm (6 BIbf ft)

53 Fe-check to ensure the clearance is coraal,

K Fepeat the entre procedurs for the eac
valve,
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THE DECOMPRESSOR

The decompressor locates on the exhaust valve
and when the oylinder head cowver is baing
replaced care must be taken to ensure the lever is
vertical.

The decompressor lever shoule only be adjusted
wilh the valve clearance correctly sel,

Decompressor Adjustment
1. Remove the cylindar head cover,

2. Turn the engine until the gisten is at the TDC
posilion on the firing stroke.

3. Turn the decompressar lever {A) lowards the
qear end.

Figure 75, Setting the Decompressor Lever

Turm the adjusting scraw (BY clockwise until

the  exhaust  walve  begins 1o move
dowerwvards whan the lever s operated.
5 Furee the adjusting screw ona furthers wum

clockyse.

B With the decompressor lover vartical replaca
the covar,

Removing the Decompressor
1. Remove the cylinder heao cover,
2. Ensure the exhaust vale is fully open.

3. Remowve the sdiusting screwe, sormg and
weashar,

4, Withdraw the decormprassor lever from the
cylinder head,

b, Ersura the O

shaft

ring ramans on the levar
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Section 2 - The Basic Engine

THE STUB SHAFTS

The removel of the stub shalts s necessary
when 1 is required to examing or change the
valvas, valve seals. rocker arms or rockar arm
oushes.

Removing Stub Shafts

Cepending  on which stubk shaft s being
remowved wil determing if it is necessary 1o remove
the cylinder haead,

1. Remove the cylinder head, i necessary, and
placa it in a soft jawed vice,

2 Sorew the adaptor (A inlo the stub shall,

3. Fitihe slide hammer (BY to the adaptor

4. Grip the slide hammer in ane hand and strika
the sleeve of the tool furthest from the
cylinder head with the slide hammer until the

stubr shafl has been removed.

Lift ool the walve rocker arm,

(8]

Stul Shalt Tool:
A - Adaptor
B - Siide hammear

Frgure TH.
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Fitting a Stub Shaft

Whean relitling. the mark "TOP on the outside
face of the stub shaft must be positioned towards
the top of the oylinder haad.

1. Fil the small and of the adapior {A) into tha
sorevy thread of the stub shaft ensore TOP
welll b correctly positicnad.

2. Place the cylinder head on 15 side on oa
bench and place the rocker Into position for
safitting the stub shaft

3. Fit the slide hammer ool anto the adapior.
A Align the stub shaft with the stub shaft hole,

L. Grasg the sligde hammer with one hand while
posilicning the rocker arm with the other and
riefit the stub shaft by striking the end of the
tool nearest the ovlinder head with the slide
harmmer.

I the rocker lever bush is rot correctly lined ug
and is preventing the stub shaft being refitted
geathy strike the end of the tool with the slide
hammer while repositioning the rocker arm.

Aftar filting, the stub shafl and oylinger head
stud hioles must be perfecthy alignea,

A% WARNING

Care must he taken to ensure that any part of the
hand is nol fikely to become trapped between the
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Section 2 - The Basic Engine

THE VYALVE ROCKER BUSH

The bush can be removed and replaced with the
aid of a suitable press.  Extreme care must be
taken to ensura the ail hales (A in the new bush
and the top of the rocker arm are exactly aligned

Valve Rocker Bush

Figure T7.
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THE VALVES

Two Service Tools are availahle for comaressing
the valve spring; both are described and eithar can
be used.

Hwil! be found easier to ramove the valves with
the rocker arms ramoved,

Removing a Valve - using Tool 317-50029
1. Remove the cylinder head.
2. Remove the stub shaft and valve rocker arm,

3. Remowve the decompressor lever if the
exhaust valve is being removead.

4, Lay the cylinder head upright aon a bench
and gplace a circular block of wood under the
head of 1he valve

B, Fil the adaptor (A} into the oylingar head
cover holding down screw hole

. Screw the pivol {B) into the adaptor (A}
{0 Adjust the width of the bridge {C) 1o suil the

valve spring carier and locate it over the
valve spring carner

Figure T8,

Valve Speing Tool

5 Fush down an the freg end of the lever until
the collets can he remaovead,

9. Gently release the lever and remove the
carriar. valve stem shiald, walve soring and
oil seal from the valve slam,

190 Turn the cylinder head over and rermove the
valva

Fitting a Valve

Azzembla in the revarse crder ensuring the
collets are securely in position with their tops
shghtly sunk in the valve spring carrier

Take care to ensure the wvalve stem ol seal s
correctly fitted.
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Section 2 - The Basic Engine

Removing a Valve - using Tool 319155
1. Remowve the aylinder head
7. Remove the steb shaft and wvalve rocker anm.

% RBemowve the decompressor lever If the
exhausl valve is bheing removed,

4. Remove the valve rockar assembly,

b, Lay the cylnder head wpright on & bench
and place a circular block of wood under the
haad of the valve 1o be removed.

5] Placa the adaptar (A) onio the valve spring
carrier wilth the two indentalions facing
outwards

7. Fit the tool (Bl into the two adaptor
indentations.

Figure 19, Valve Spring Tool

g, Fush down on the ool until the collets can
he remaoved.

9. Geanlly release the tool and remowve the
carder, valve stem shield, walve spring and
il soal from tha valve stem.

190 Turn the cylinder head owver and remowve the
vialve

Fitting a Valve

Aszemole the valve in tha reverse order ensuring
the collels are securaly in position with their tops
slightly sunk in the valve spring carrier,

Take care 1o ensure the valve stem oil saal is
coractly fittea,
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VALVE GUIDES

The valve guides are marked "IN TOP and "EX
TOP finlet or exhaust valve quide, top position)
and are a press fit inte the two halves of the
cylinder head assemizly.

Aovalve stem seal, "0 sealing ring and plate are
[ittad 1o tha inlet guidea

Aler coating the outside of the valve guidas
with Wellseal they should be pressed inta their
correct positions with the markings uppermaost
and pointing towards the opposite guide.

Valve Guide Protrusions

When the guides are refitted they must project
above the top plate by the dimensions shown in
the table, The dimensions will be corectl i the
service ol and depth stops are comrectly used,

Protrusion
LT Inlet and i 12 36-12 60
Exhaya-‘_ in 0486-0.4946
LW Inled P 10,15-10,40
in 0 A400-0,409
LW Exhaust mm 13.15-13,40
in 0.518-0.528
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Section 2 - The Basic Engine

Removing Valve Guides

1.
Z.
3

i.

[

10

Remowve the cylinder head.
Remowve the valve.
Remove the inlat valve guide ail seal,

Freferably place the cylinder head on its side
in & soft jawed vice,

Scraw the correct mandrel (B into the ool
(0.

Place the sleeve (C) anto the toaol,

Fit the bevelled adaptor {E) into the sleove
(C) and locate the Devel into the valve seat,

Locate the mandrel through the guide.

Screw the amal
the mandral,

threaded sleave (A) onto

Halding the sliding handle firmly to gravent
rotation,  turrn lhe douhle handled  lever
clockwise  until the guide s withdrawn
through the head.

If 1 s Tound difficult 1o start moving the
quide a sharp tap with a copper hammer
should break the seal

Figure 20._. Valve Guide Tool

G
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Fitting VYalve Guides

Before relitting coat the oulside diameters of 1he

auide with Wellsaal,

1.

(8]

o

Fit the correct mandral inta the valve quide
haole from tha valve rocker end.

Flace the valve guide over the mandrel in the
top plate,

Place the corect dapth stop (G aver the
mandrel and screw on the threaded sleove
(A

Fit the ool comolele with the bewvelled
adaotar (E] anta the mandrel

Held the sliding handia firmly, to orevert il
rolating, and tum the doukle handled lever
clockwise unti! the deoth stop prevents any
further movamreant,

Al this point the guide will protrude the
correct distancs above the ovlinder head as
given in the pravious tahle.

Fita newy inlet valve quide ol seal
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Section 2 - The Basic Engine

THE VALVE SEATS

The walve seats are cast iron insarts which are
pressed into position o ensure they bed on the
bottarn of the recess in the oylinder head. Bofore
pressing in the inserls the head should ba heatec
tooa maximum of 12000 [(248°F) and the inserl
chillec in salid CO, (dry ice).

Valve Seat Widths

Valve Seat and Recess Cutting

1. Fit the corect adjustable mandral (&) into
the walve guide and turn the adjusler untl
the flutes just bind onto the guide.

2. Select the necessary culting ool (B) and
assemble it to the handle {2

Valve Depths

The wvalves are pre-firished and no lapping ar
further processing is regquirec and the seats are
crecision ground to allow the valves 1o lay below
the combustion surface of the head by the ligures
aiven oelow,

Valve Depth
Inlet o 1.00-1.31
n 0,038 -0,061
Exhaust AT 1.10-1,41
in 0043-0,055
Note:

Onooeary engines the inlet walve deplh was
0847 Yhmm (0.033-0.045in), this has bean
supersecad by the above figures and the early seat
weidth must be ground 1o the new dimensions
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3 Place the cutter over the mandrel and adjust
Valve Width the three individual blades by using the Allen
Inlet P 1.65-2,29 Key (D).
in 0.065-0.090
Exhaust I 1.65-2.01
n 00B5-0,074

Figure 27,

Valve Seat/Recess Toof

L Rotate the ool it a clockwise direclion until
the valve saat or recaess finish is satisfactory
Care musl be laken toc ensure an aven, gentle
dowrnward oressure is applied whean using
the cuttar 1o prevent the removal of too
ek retal,

& CAUTION

The valve guide will be damaged il the mandre!
is adiusted too much when it s localed in the
guide.
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Section 2 - The Basic Engine

THE GEAR END COVER

The light alloy end cover is located on two
dowels and is secured to the crankcase by six
salsorews and washers and carries the oil filler
Nk,

Various end covers, depending on engine and
build, are available and these are shown in the
Parts List.

One of the engine mounteg fual tank brackes
is secured by the top right hand side end cover
Selscrow,

The cover ail seals are of the lip variety and on
LY engines a plain bush is fitted in the cover boss
to support the starting handle when it is used. A
joint iz fitted belween the end cover and the
crankcase face.

The oil seal tool, 317-50088, should be used 1o
protect the cil seal when the end cover is aither
removad or replaced. The same ool can also be
used to remowve and replace the seal in the end
Cover.

s CAUTION

Early engines were fitted with a paper gear end
cover foint which can be replaced with the fater
thicker type provided the camshaft end float is
checked and adiusted as necessary.
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Removing the End Cover - LT

1. Sufficiently slacken the Allen screw (A1 In
the starting dog {B) and slide the dog off the
shaft.

Figure 22, Starting Dog

2. Hemove the starting dog key from the shaft
ke

3. Fit the Service Tool into the end cowver o
protect the seal

4 Remove the retaining bolts.
On engines fitted with a hydraulic pump an
axlra and cover retaining bolt is fitted bahind
the pump mounting flange and it must be
removed belore attempting to remove the
end cowvier,

Remaowe the end cowver.

[y

. Clean all traces of the old jcint from the
crankoase and cover,

7 If necessary push cut the oil seal by using
the oil szal tool or a saitable plug press.
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Section 2 - The Basic Engine

Removing the End Cover - LY

Remowva the plastic dustoap in the end cover
boss,

On early engines

G Turr the crankshatt until the spring pin
(A1 ol the starting handle catch pin
(B, in the camshalt is visibile through
lhe hala in the covier boss,

b, Tap out the pin [A) with & suitable
punch,

. Turn the engine through %0° and drift
out the starting handle calch pin (B}

Cin later engines

d. RFemove the greb sorese (A from the
end of the camshaft

e, Drift out the pin (B)

Figure 23 Starting Handfe Pin:

A - Early Engines
B - Later Engines

Insert the ofl seal tacl inta the end cover 1o
protect the seal.

Remaowve the retaining balls

n engines fittad with a hydraulic pump an
patra end cover retaining balt iz fitted behind
the pump mounting lange and it must be
removad hefore attermnpiing 1o remove Lha
B0 COVEr,

Fomove the and cover,

Clean all traces ol tha ald joint from the
crankeoase and covor,

If necessary push cut the ol seal by using
the ail seal too! or & suitable plug press,
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Fitting the End Cowver - LT, LV

1.

With the crankcase and end cover joint facas
clean and dry 11 a naw joint.

Fit the oil seal tool into the oulside of the
oil seal.

Replace the end cover, 1aking care to ensura
the neswe joint is nol damaged and the cover
15 corractly fitteo over the dowels,

On LT engines replace the starting dog key,
aog and tighten the Allen sorew.

On LY enginas replace the catch oin and
sprng pinor grub screw,

Check the camshaft end flost as described
in "Checking Camshaft End Float” on page
44,

THE END COVER DIL SEAL

1.

Flace a now seal inlo the outsice neck of the
end cover, lip side first, and position it
sguarely on the shoulder of the seal boss,

Using the ol seal wol, 317-500%3, press the
seal into position within the oil sesl housing
Boss until il is flush with the inside face of
the boss.

I an emergency, if the ool is not available,
a suitable hard wood plug could be used.

Fush the seal tool inlo the seal from the
cover outside face.

il the sealing lip bafore fitting the erd
COwear,
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Section 2 - The Basic Engine

THE GOVERNOR AND FUEL PUMP

The fuel system is fully covared in "Section 47
and the gevarnor in "Section 5" and the following
paragraphs are included only 1o describe the
dismanting and assembly procedures,

Dismantling the Governor and Fuel Pump

1. Ramove the gear end cover,

2, Remove the fuel pump inspeclion doorfs,

3 Disconnect the Tuel pump and governor
linkage at the fuel pump using long nosed

pliers.

4. Slacken off the speed control screw and 1hen
disconneact the speeger spring.

o

Rernowve both fulcrem pins from the oivor
suppart blocks using a 1. 5mm rod, punch or
a suitable piece of stiff wire. Take greal care
nob e lose the shims.

B, Remove the governor  lever  assembly
complele with the speeder spring and fue
pump linkage.

7. Remove the governor sleeve assembly,

B, Lill out the fuel oump/s, taking care not to
lose the Himing shims
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Assembling the Governor and Fuel Pumps

Assemble the governar and fuel pumps in the
reverse order o dismantling, taking care 1o nots
the following points:

] The fulcrurm pins ase drilled at one end only
and these holes must be fitted al the cuter
anid,

b, Ensure the governor sleeve s fitted the
correct way it it is not the Nylatran lype,

Ihe speed contrel spring is correctly hooked
into its spigot

d. The smazll return spring, which is only fiited
lo variable speed engines, must be fitted 1o
the fuel oump side end of the laver assembly
with the short tail wound backwards apd
hield captive under the pivol support Block.

Figure 24, Variable Speed Return Spring
. Check that the governor lever assembly s
parfectly frae o move,
[ Al shims are replaced as  dismantled

subject 1o checking pump spill timing and
adjuslments,
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Section 2 - The Basic Engine

REMOVING A FUEL PUMP TAPPET

1. With the fuel oump ramovea use long nosed
pliers Lo remowve the tappel insert (A from
the oo of the tappet assemily (B).

2. Lift cut the fuel pump tappeat assembly [rom
the guide (),

3. Remowve the guide locating bolt (00 from the
fuel pump side of the crankcase.

4. Hemowve the lappel guide,

Figure 25, Fuel Pump Tappet and Guide

Replacing a Fuel Pump Tappet

-

Replace the guide into the crankcase taking
axtreme cara 1o ensura the aend with the wo
Hats enters tirst and the locating holes in the
crarkcase ard guide are corractly aligned.

7. Replace the guide localing boll and a new
CORCT weasher,

3 Replace the tappet

4 Replace the taopsat insert with the smaller
section or the outside.

& CAUTION

Faifure to it a correct new washer to the guide
facating boft may affow the hoft to touch the
tappet and prevent it operating.
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THE OIL SUMP

The sump s marufaciured from cast fran and is
secured to the crankcase by Tourteen bolts and
spring washers, the four cormer bolls are longer
than the remaindear. The integral engine maounting
Bolt drllings are located on each comer of lhe
SUMp.

Aol strainer s fitted inside the sump on
LT/LVZ engines,

& CAUTION

With the sump removed and the fiywhee! housing
s in position the engine cannot be turned the
covrect way up, and remain stable, without a
suitable piece of wood the same depth as the
sump is fitted under the crankcase.

Draining and Filling the Sump

1. I oossicle run the engine immediately before
draining the ail.

2. Flace a suitable conlainar under the arain
elug.

3. Remowve the plug.

4 Olean and coal the threads of the drain plug
with  Hylomar PL3ZSM,  Loctite 572 or
Helagrip 760,

b Replace the drain plug; do not avertighten
it

. Fill the engine crankoase through the il fillar
Lo the top mark on the dipstick - do not
anerfill,

7. Start the ergine and run it for a fewe minutas
to circuiate the oil and check the drain glug
doos not leak,

2. Stop the engine and allow time Tor the ol 1o
saltle and re-check the level on the dipstick.

L]

Add more oil if nacessary.
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Section 2 - The Basic Engine

Removing the Sump

1.

Femowve the drain plug from the sumo and
drain the oi!l into & suitable receptacle.

Remove the oil dipstick,

& polypropylens handled dipstick is carrantly
litled; refer o “The il Dipstick™ in “Section
3"

Stand the engine on its flywhee! using a
suitable piece of wood or similar matarial on
which to rest the flywheel: this will enable
the engine 1o bhe rotated and  ease
subsequent gismantling.

Femaowve the surmp bolls,

Az the bolts are removed from the sump the
aill pump will move it awsay  from Lhe
crankoase.

Remowve the sump taking care not to damagsa
the oil pump.

Replacing the Sump

1.

(]

42

Lsing a new joint replace the sumpowith the
recass corner adjacent 1o the oil pump

Cn LT/LWZ engines replace the four long
carner nolts fingar tight,

Replace the remaining polts and torgue all
the polts 1o 27.0Mm {Z20.0ib1 11,

Coal the threads of the drain plug with
Hylomar PL32 /M or Three Bond 11108 and
reclace it do nol overtighten,

Fill the sump to the camrect level with the
correct grade and type of lubricating oil,
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THE LUBRICATING OIL STRAINER - LT/LV2
The sumps are fitted with a coarse lubricating

oil strainer an the suction side af the oil pump and

access o ilis gained by removing the sump

Tha strainer can be dismantled by removing the
centre satsoraw, lifting ofl the top cap andg lifting
oUt the strainar mesh,

Care musl be taken to ensure thal rags ame not
usad o wipe the inside of the crankcase during
overhauls 1o eliminale the possibilitg of fluff
entering the strainer and causing & restricled oil
iz,

Note - Early Engines:

G ore-assembly take care Lo replace the distanca
piece under the Lop plete and ensure thal the
anti-surge plate on the strainer is parzllel to tha
crankocase weh.

THE LUBRICATING OIL PUMP

Access o the self-reguiating oil pump s only
possible with the sump removed.
Some components of the LT and LY purmps are
not interchangeatle; rafer 1o the walevant Parts List
for further details,

Instructions for removing the oil pumo are given
in “The Lubricating O° Pump”™ an page 77
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THE CAMSHAFT

The steel camshaft is carried In plain bearings
in the crankcase al both the flywhee!l end and in
the centre webi{s). A ball bearing attachad to the
camshaft and fitted behind the camshaft gear
crovides the bearing for the gear end and carries
thie governor weights,

Cams on the camshaft operate the valve tappets.
oil pump, fuel pumps and the fuel lift pump.

Details  regarding  the governor welghts  are
datailed in "Section B,

Removing the Camshaft

1 Remove the ovlinder head. push rods and
TUDas.

. Ramowve the sump.
3. Remove the il pump.
4. Remove the end cover

5 RBemove the governor sleeve, lover and
linkage,

6. Remove the fuel pumpds, pump tappel{s)
and guideis),

7 If the engine is in its normal plane held the
cam followers clear of the camshall using
suitable clips ar magnets.

8. Gently ease the camshaft out of tha
crankoase keeping it square at all timeas,

9, Rernowve the cam followers.

Inspection of the Camshaft

fw

Examine the camshaft bush for scars or wear,

L. Examine the ball race bearing for wear and
freadorm of movement.

2. Check  the  camshalt  gearwheel  ana
crankshaft pinion teeth for wear,

o Ensure the cams are not chippes  or
damaged,

a. Cheack the tappets for scars o damage to the
contact face.

f Exarming lhe il seal n the end cover for
damage or wear

Note:
O and after the following engine numbers helical
wothed crank and camshall pinfon gears have
been fitted,  therefore the early straight spur
oothes gears can only be replaced as a pair.
JEOTET4 LT
36 00450 LW
36 00238 LVY

fssue 20 danuary 19595

Replacing the Camshaft

1. Replace the cam followers and secure them
in their highest positions.

2. Carefully replace the camshaft into the
crankcass kaeaping i1 square at all times; take
care 1o line up the "0 timing marks on the
cranksha®t and camshaft gears exactly.

Figure 28,

Timing Marks

2. Release the cam followers,

A Replace the cil pump and sumo.

b Replace the fuel pump and governor,
B Replace the gear end cover

7. Replace the aylinder head.
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CHECKING CAMSHAFT END FLOAT

The end float is adjusled with a metal shim
between the camshaft thrust washer and the
carshaft gearwheasl hub, 1o an end float of
0.08-02mrm {0,003-0,008in) which is measured
with a clock gauge with the end cover Tilted,

1. Using a rod through the il filler hole push
the camshart fully towards the flywheal

2. Position a clock gauge and zero the poinler

3. Push the camshaft gearwhasel towards the
gear end by inserting a suitahly cranked rod
through the fuel pump inspecticn door: Lhe
moverment recorded on the gauge is the end
float

Tha shims availazle are 0.1 3mm, 0.2 5mm,
C38mm, O.8Tmm O0683mm and 07 6mm (0,006,
OO0, 0016, 0,020, 0,025 and 0.030in) thickneass
out only one shim of the necessary thickness must
e used,

& CAUTION

Excessive camshalt end play affects the governing
and can cause unevean firing.

Early engines were fitted with a paper gear end
cover shim which can be repfaced with the later
thicker type provided the camshaft end floar is
checked and adiusted as necessary.

gd LT, LV Workshop Manual

THE CAMSHAFT GEARWHEEL
Removing the Camshaft Gearwheel

T, Drift pin (A) into the camsha®t (BY urtil il
clears the gearwheel (O

2. Prass off the gearwhes| suflicienty to allow
a thin metsl washer to ke placed between
the Bearing () and the gearwhesl o
prevent dirt entering the oearing.

3 Continue to press off the gear,

4 Remowve The Woodruff key (E)

Do Drft pin (A outl of the camshaft (B) using
g small drift.

Figure 27 Camshalt Gearwhes!

Fitting the Camshaft Gearwheel

i ore-assembly a new dowel ping must be
carefully oressed in o Tmim below the diameter
ol the gearwheal hub and any sharp edgas around
the hole must be removed - any burrs will affac
the aperation of the governor thrust sleave.  Fit
the camshail gearvheel in the reverse order 1o
dismantling ensuring the thin llat washer s
ramoved and that the gearwhaal abuis against the
shoulder {F),

& CAUTION

Ensure no pressure is applied to the outer ring of
the gear at any time.

Changing the Camshaft Ball Race

1. Remove the retaining gin fram tha geanvhen
nub.

=3

Support the camshaft assembiy on the hub
af the ball race and oush the camshaft
through the gearswhesl and bearing,

3 Press the new oearing on (o the camshaft

i Fit a new key to the camshaft,

) Fress on the gaanahos)

B Refit the retaining pin,
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CAMSHAFT BUSHES

Aonawy bush should be immersed in clean engine
lubricating oil for four hours before fitting, A
small identification dot is on cne oulside edge of
tha bush and on assembly this dot must be
towwards the top of the crankoase.
It s recommendead that bushes are replaced as a
set

le gain access o the lewheel end expansion
plug and bush it will ne necessary 1o remave the
flywheel, fanshroud and mair bearing housing.

Camshaft Bush Tool 393235

The legend rumbers  referred o in the
iustration and text arg also marked on the
indeedueal ool ilams

Figure 28 Camshalt Bush Too!

Flywheeal End Bush Remowval

1. Remove the fhewheel end main oearing
housing.

Il

Fiothe nut {27 anto the sorew (17

(%

Fivthe small dolly inte the Lush from inside
ne cran«<case.

i Flaca the screw through the dolly from the
gearn end,

o

Assermble the bridge {81 and thrust rut (3
to the screwy

6. Using the corract size of spanner lighten tha
Ihrost roal et the bush s remosad.

Femove the tocl.

|

fxsue 2 danuary 1985

Flywheel End Bush Replacement

1. Fit the new lubricated bush 1o the small
dﬂ:h,-'.

200 With the dot on the bush at the top, place
the dolly and bush inte the crankoase from
the inside and line up the Bush with its
location,

3. Fitthe nut {2) onto the screw (1),

Flace the screws through the dolly from the
gear end

B Place the guide {10 over the socrena 1o align
the bush in the housing,

B, Fit the bridge {8) andg thrust nut (9],

do Using the corect size of spanner and
chacking the tocl and bush alignment very
carafully, lighten the thrust nut until the
oush is cantral across 115 housing,

8. Femowve the 1ool,
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Centre Bush Removal

1.
2,

o

7.

Fit the nut {2) onto the screws (1),
it the large dolly into the bush,

Placa the screw throuah the dally from the
end giving the maximum grotrusion of the
scravy cuiside the crankcase,

1 he bridge (81, or the depth plate (7))
Fit the thrust nut {9} to the sorew.

Using the correct size of spanner tighten the
thrust nut until the bush is removed.

Ramove the toal

Centre Bush Replacement

1.

46

Fit the new lubricated bush 1o the large
dozlly

Fit the nut (2) onto the screwe {17,

With the <ot on the bush at the top, place
the dolly and bush inte the centre web
housing and align the bush by using guide
the {1073

Flace the screw through the dolly and place
thie guide (10 owver the screw 1€ align the
push in the housing

Assernble the bridge (8}, or the depth plate
.
Fit the thrust nut {9 1o the scree.

Using the comrect size ot spanner and
chaecking the ol and bush alignment very
carefully, tighten the thrust aut until the
bush is central across its housing.

Remova the tool.

LT, LV Workshop Manual
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THE CYLINDER BARREL

Before ramoving any cylinder barrel il should
e marked 10 ensure it is returned to its original
oosition.

11 15 possible to remove the oyvlinder barrel, aller
the haad has heaen ramoved, without the nead to
remove the sump provided the piston is in the
TOC position.

The lollowing instructions apply in cases of
additicnal dismanting.
Removing the Cylinder Barrel
1. Hland the engine on its flywheel on &

suilable piece of wood so that the crankcase
can be turned,

2. Remove the cylinger head and sump

(%]

Flace a retaining tube, secured by & hand
tight cylinder head nul, owver ona stud of the
cylinder to orevant the oylinder rising whaen
the crankshaft is turmed.

4. With the engine standing on the fhewhes|
rotale the engine until the connecting rod
big end is al the boltom of the throw.

[

Femove the Big and bearing cag,

. To protect the crankshaft journal Fit o tube
owver sach connecting rog bolt and secure
ther with a band light nut,

Ao Batate the engine wntil the giston s at TRE,
B Roemove the tune sacuring the barmrel.

] Lilt alf the barrel, piston and cannacting rod
complate,

10, Bemowve the tubas from the big ends,
11, Replace the tig end bearing cap.
12, Remove the giston from the oylinder barrel

13, Tharoughly clearn the oylinder barrel and
check for scoring and weaar,

14 Repeal the zbove procedura for LVE engines.

fssue 2: danuary 1955

Fitting the Cylinder Barrel

1. Fit the piston to the connecting rod with the
weording "MAMNIFOLD S1DE on the piston to
the same side as the identification marks on
the connecting rod big end.

2. Insert the gudgeon pin and circlips.

3. Fit the piston fings in the order as detailed
in “The Fistan™ on page 49,

4. Slagger the piston ring gaps and fit the

piston  into the  oylinder  barrel  while
comprassing the piston rings.
£ I necessary, fit new big end bearing shells

ersuring they are corectly located in both
the connecting rod and cap,

B Coal the bottom jointing face surface of the
cvlinder barrel with Wellseal, stick a new
joint to it and coat the joint with Hylamar,

=]

Stand the engine on its flywhesl onoa
suitable piece of wood so that the crankcase
can ke lurned

8. Turm the crankcase unlil tha crankshaft
crankpin is at TDC.

9. To protect the crankshaft journal drom
possible damage it a  tube ower each
connecting rod bolt and secure them with a
hand tight nut,

100 With the radiused fing towards the camshaft
and manifold sides of the engine. and
TAAMIFOLD SIDE" on the piston corectly
positioned, lowers the ovlinder, piston and
connacling rod into position,

Figure 29, Cylinder Barrel Radiused Fins

11. Side the air shialds inte position taking
exirama care to ansure they are in thair
ariginal positions as shown in Figure 10 on
page 27

12 Push down on the giston and tum the

crankoase until the connacting rod big aend
isat BOC.

LT, LV Workshop Manual 47



Section 2 - The Basic Engine

13, Remove the protection tube,

T4, Fit the  bearing  cap. ensuring the
wentification marks  on the cap  and
connecting red are on the same side, and
toraue load the nuts 1o 24 4Nm {18.01bf 1.
It is recommended that the connecting rod
bolts and nuls are replaced at overy major
overhiaul .

\\\\ \\'x

AN

Figure 30.  Con Rod ldentification Marks

& CAUTION

Care must be laken to ensure the connecting rod
bolt head is correctly positioned with the head flat
against the shoulder on the rod as shown in
Figure 37,

Figure 31, Con Rod Bolt Location

43 LT LV Workshop Manual

CLEANING THE COOLING FINS

The eylinder and cylinder head fins must ba kept
reasonably clean otherwise seizure of wvarious
components can occur because of owarheating.
Cleaning Trequency depends on the nature and
concentration of the substances contained in the
cooling air: fluff, hair, vegetable finre, and other
such items have a greater clogging effect than oy
dust. The fins should ahways be clearad whan the
engine is decarbonised but can also ba cleaned,
when necessary. by removing the manifola and
air cow! and raking the dust off the fins with a
hooked piace ol wire,

feswe 20 January 1995
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THE PISTON

The giston s manufactured from low axpansion
alloy and has & machines recessad combustion
chamber 'nothe crowen. LT pistons are fiited with
four rings and LY pistons have three rings.

The gudgeon in s retainad by two circlips and
rins ina Bushoin the small end of the connecting
ol

Removing a Piston

1. Hemove the oylinder barel together with the
piston.

2. Withdrawe the piston from the barrel

£

Feloase the circlip Trom one end of
Quegeon pin

the

Tad

A Push out the gudgeor oin.
If the pirois Tight, place the giston in hot
wealer urtil T ocan e oremoved: it may be
necassary to orotact the hanas,

B, Lhsing  a  standard  pislon ring  expander
remove the @iston rings.

Inspection and Servicing

1. Clean tha piston ramoving al lraces o
carkon from the croven, ring groovas and ol
holes.

2. Chizck all the piston rings Tor wearn refer to
"Dimensicns of Wearing Parts”™ on page 63,

Firing Ring

Mobarrel lapped chrome ring is situatad al the
o of the piston and s lzperad on the sides o
prevent sticking in the groove

Compression Ring

Two compression rings are fitted 1o the OT
piston and one on the LY They have a tazpored
Face inocortact with the barrel, one surface on
each is marked "TOP" ana the rings must e fittad
the cormrect way un.

Oil Control Ring

One conlormable lype, wilth a spring expandor,
5 iled above the gudgeon oin oand & slotted
scrapar ring s fitted below the gudgaon pin on
LT pistars. Gr LY pistons only one ring s litted
acove the gudgean oin.

fase 20 danuary TH55
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T

T d

]
Pistan Rings:
A - Firing Ring

E - Compression Ring
OO0 Contral Ring

Figure 32,

Fitting a Piston

1 Fit the piston to the connecting rod with the
weording MMANIFOLD SIDE on the pision 1o
the same side as the identification marks on
the connectng red kig end.

2. Insert the gudgeon pin and circlips,

3. Using & smandard piston ring  aexpander
replace the ciston rings ntheir carest arder

4. Districute the giston ring gaps around the
peslon ciroumierence sa that the gaps are not
in ling.

5. Lightly lubricate the piston ard rings with
riew angine oil,

5] sirg a soitable piston ring clamp compress

the rings and fit the piston and connacting
roc assemazly into the aylinder bareal,
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THE COMNMNECTING ROD

The forged steal connacting rod is connected 1o
the crankpin by a conventional oig end bearing,
the cap being held in position by two bolls and
MuUts.

The two halves of the big end bearing are stesl
backed copper lead ana are precision finishad ana
should not be scraped or louched up inoany way
A new small end bush must be pressed in
ensuring the oil holas align.

The gudgeon pin is a clearance fit in the small
end bush.

Removing the Connecting Rod

Detailed instructions for removing and fitting
the connecting rod are given in "The Cylinder
Barrel” on page 47.

inspection and Servicing

a.  Clean the connecting rod and examine for
bending and teisting,

o, Examine the small and bush for wear.
o If the big end has been dismanted because
of metal failure the oil passagss it the

crankshaft  must  also be  examined  for
chstruction and Tragments ol melal,
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THE FLYWHEEL

The ype of fhywheel filled degends on the
enging, application and ouild.

The cooling air fan is fitted to eithar the cutside
or inside  face and s palyorogyvlens or casl
depending on the type of fhewhesl fitted.

The flvwhee! is keved on 1o the crarkshaft and
hald in position wilh a setscrew lorgque loaded 1o
196 OMm (145, 0ib1 1),

All flhywhesels have tapped holes for attaching
couplings, shalt exlensions, pulleys ele, The
tolgrance for bose o and face run-out must be
weithin 0O.25mm (0070000 TIR.

On builds fitted with a flywheesl charge winding
ystem the magnetic rotor is pressed inte the rear
faca of the flywhesal.

lo prevent damaging the stator, which is fitled
to the main bearing hoosing, the free length of
studs or bolts entering the fhywheel must not
excead 20.0mm {0.7%in)

b WARNING

Some flywheels weigh a considerable amount
therefore it is impartant to bear this point o mind
when supporting, removing., moving or replacing
i

Removing the Flywheel

4h CAUTION

Before  attempling  to  remove  the  fiywhesd!
setscrew determine the rotation of the engine.

1. Remowe the starters motor, if Prited.

2. On LY engires fit the fhewheel locking tool
(A into the tapped hole in the fanshroud
On LT engines, aril the Mywheel locking 1ool
is ot available, wedge the crankshaft with
a swtable piece of wood to orevent i
lurning

2. Slacken the fiywhesal retaining setscrews two
terms with a £26mm sockal spanner

L Fil the fhewhesl pallar tool (B by soreweing
the three bols through the plate "B holes
into the flywhesl,

5 Lightly ail or grease the ool canlre bolt ana

sorove it into the olate sufficiently to loosen
the fhewheal,

B, Remowve the pulier and laocking ools,
Ao Remowve the fywheel selscrewe and L the

[ywhea! mandre (20 o provent damaging
thiz stator and for perscnal safeny
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Flywhes! Tools:

A - Early Losking Toaol
B - Later Locking Toaol
Co- Fullar

Figure 33

O - Mandrel

B Support tha flywhesl at all times  and,
teeping it square, slide Tt over the mancrel
and 1t il off.

a9, Hamowe  the
crankshaft

Woodruff  key  from the

Fitting the Flywheel

[he shaft and the bore of the (ywheel must be
perfectly clean and should be smeared with clean
luoricating ol hefore assembly.
1 Fit a new Woodrff key to the crankshaft
Fit  the  flhywhoeel  mancrel o pravent
darmaging the stator and lar personal safely

2

3. Support the fhywheel at oall times  ana,
ceeping it square, slida it over the mandrel
and onta the crankshaft

4. Check that the key has remained in pasition
in the shaft.

n

Famaoes the mandrel,

8. Replace the retaining setscren fingear tight
7. Eithar fit the flywheel locking ool or wedge
the crankshafll with a suitable oiece of wood

b prevant 1T iarming.

& Taraus the setscrew 1o 196.0Mm (145 0107
ft.

9. Remove the locking lool,

{ssue 20 danuary 189595

THE FANSHROUD

A aluminium or sheat melal fanshroud is fitled
to all engines, excent Build 32, and the type fittad
is depandant on the engine tvpe and build,

The Tanshroud 15 secured 1o the crankocase with
five setscrews and washers: cast fanshrouds are
fitted with lockwashars,

Removing the Fanshroud
1. Remowve the fhywheeal,
If flywehesl charge windings are Titted:

a. Remove the two nuts and then remove
the Synchro systern rectifier/requlator

COvar.

b Carafully noting the posilion of the
electical cables, disconnect all four
cablas.

C. Remove the two nuts, swashers anc
distance  places  and  ramowve  lha

rectifierdrequlator unit from the
fanshroud,

d.  Remowve the caole clin seouring the
cable insice the fanshroud.

2. Bemowve the six screws sacuring he
stator and as it is removed gently sase
the cable through the fanshroud,

]

On engines with an aluminiom fanshroud
aase nack the six tab washers,

3. Remove the six retaining bolts.

A Litt ol the air restrictor, il fitted, and  Lhe
fanshroud

Fitting the Fanshroud

Rafitting s carrad out in the reverse arder and
it is racommended that new tabwashers are fitted
and corectly locked after lhe polts have been
torque loaded 1o 27 0Mm (20.01bF 1)
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THE MAIN BEARING HOUSING

The main bearing housing is secured to the
crankcasa al the fhywhes! end and has an ail drain
which must be located at the botlom of the
housing when it is mfitled,  Shims are fitted
between the housing and the crankcase 1o
maintain the crankshaft end float. An oil seal is
fitted to the centre bore of the housing and an "0
ring is fitted in the side of the bearing housing to
provide a seal between the housing and bearing
oil feed drilling in the crankcase,

IT the crankshaft is movad with the main bearing
housing removed the Lthrusl washer at the gear
end could become detached from its recass. This
can be avoided by removing the gaar end cover
ang placing two suilable thin strips of metal
betwaen the crankshall pinion and the crankcasa,
To prevent the thrust washer at the flywhee! end
becoming  detached  from  the main beatding
hicusing while removing the housing turn the
engine unti! the piston, Moo 1 plston on LT/LW?2
engines, 15 at the BDC positicn,

Removing the Main Bearing Housing
Remove the fhywheel
? Remove the stator, if fitted.

3 Remowve tha six bolls securing the main
bearing housing.

4 Remaove the bearing housing
I the housing is tight

g On LT/LV2 angines remova the canlre
earing aowel bolt and the dowel using
a fuel pumg rataining Doll; reler 1o the
Warning
Leawe the boalt in the dowel until it s
refittad 1o ensure the dowel s lided the
COorres] Wy T nd_

B On oall engines use two ME salsorows
through the threaced holes proviced in
the housing and jack it off
To avo'd possible damage co nol usae =

SISO IVET,
b Drift out the ail ssal taking care not to
damage the bearings,
& CAUTION

Failure to remove the centre bearing dowel may
result in it becoming distorted making {0 very
difficult to remove at a later stage.
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Fitting the Main Bearing Housing

1. Lightly grease the steel back of the thrust
washers and position them in the housing,
ensura they are correctly located and the
copper face will be towards the crankshall,

do0 With the oil seal removed rom the main
bearing housing relil the housing.

3. Replace the housing., shims. stator and
restrictor glate, if filted, and torque the bolts
10 T Mm (200061 1)

4 Chack the cranksha®t endilosl as descriped
in "Checking Crankshall Encfloat” on pags
5.

. Heplaoce the oil seal using the Service Tool,

B, Replzce the centre besaring locating dowsal
wiith the tapped end facing outwards.

£ Check the wire and of tha cenlre pearing
locating dowe! noll for distertion.

Figure 34, Bearing Dowel Boft

8 Replace tha bearing doweal ball,

THE MAIN BEARING OIL SEAL

1. Lubricaie the sealing lip with clean engins
ol

2 Flace the naw sea squarely inlo the housipg;
doonol wse amy Jcintrg compoand

el

vz in the seal until i1 Hush with the
bearing housing cutside lzoo
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GEAR END CRANKSHAFT EXTENSION
Ore of four types of gear end extension shafls
may be fitted:

a. SAE Mo 6 shaft,
b, SAE Mo 9 shall,
3 Mon SAE shaft A
o, Mon SAE No d

The shaft must be corectly torgus loaded 1o
138.0Mm {102 00bf 13,

Crankshaft Extension Spanner 317-50023

The ool is used whan it is not possible 1o
orgue direct at the gear end with the fhewheel
locked.

\“M
™, s
| i N ]
Figure 35, Crankshall Extension Spanner
1. Fit the tool onto the exlersion shaft and
screwe the boit through the boss inio the
arankoase.
7. With the erngine decompressed wam the

flywhesl using a 46mm sockel litted on the
ilywheel setscrew,

3. Rermove the tool.

4. Fit the flywhee! locking tocl,

{42

He-largue the flywhesl selscrw 1o 197 0Mm
[145.000I .

If the Service Tool s not available apoly the
138 0Mm {102.0/bF ) wue 1o the flywhee
satscresy with the engine decomoressed and then
with the flywhesl ocked re-torgue the fhywheel
setscrowe Lo 197 OMNm (145 01l 11

lssue 20 Sanuary THSS

Fitting a Gear End Shaft

1. Screww  the shaft onto the  crankshaft

handtight.

7 Fit the crankshaft axlension ool
317-50023, &5 shown in Figure 36,

P —1
—
_—

—

Figure 38 Crankshaft Extension Tool

3. Pove the decompressor lever towwards the
fhywheel end.

furaing  the
138.0Mm

the exiension by
toroue ol

4. Tighten
fhewhesl nut to a
$107.00F )
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THE CRANKSHAFT

The steel forging crankshaft s carried in slael
backed copper facaed mzain bearings which ara
ncatad in the crankcase at the gear end, the
lywwheo! end and the central web/s of lhe
crankcase.  End thrust is taken on steel backed
copper faced split thrust washers litted at the gear
end of The crankcase and in the flywhesl end main
besaring housing.

Anintedference fil pinion is keyed onto the end
of the crankshaft and engages with the camshafl
gear,

On and aler the following engine numbers
helical toothed crank and camshaft pinion gears
have been fitted. The early and LT2 straight spur
leothed gears can only be replaced as a pair.

3601674 LT
A6 00450 LWV
36 00332 LV2

LV crankshalts are litled with balance weight
plates held in position with two  countersunk
sorms  and  nuts toroue  loaded to 21.0Mm
(15.5lbf 1),

Figure 38 Centre Bearing Dowel Bolt

b Using a fuel pumo securing bolt remove
the centre bearing dowal (B),
Leave Lthe bolt in the dowel until il s
refitted to ensure the dowel is fittea tha
COrect way round,

2. Fitthe Service Tool 317-50025 1o the pinion
aear, lightly oil or grease the centre boll and
tighten it until the crankshaft is pushed
throuah the pinion gear.

Figure 37, Crankshalt Bafance Plates

Figure 3%, Crankshalt Gear Removal Toaol

Removing the Crankshaft

1 Remowve the oylinder barrel/s. main hearng
housing and sumpo,

On LT/LV? ergines

a Remowve the centre besring locating
dowea! Dolt (&)
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3. Remove the pinion gear Woodrulf key i
NECESSary.

s

Facping the crankshaft square at all times
J ¥ a

gently withdraw 11 through the flywhee! end

of the crankcase.

. Remaove  the  two o sockel  sorews  and
dismantle the cantre pearing housing  on
LT/LWZ crankshafls,

8. Hemowve the gear ena thrust washars,

Servicing the Crankshaft

a. Irspect the main bearings for scaring or wear
ana if necessary they can De removed ang
replaced as cescrbed in "Crankshall RWain
Bearings” an page 57

b If the connectinrg roc 2ig end has heen

dismantled hecause of failure of the bearing,
tha oil passages 0 the arankshalt must also
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be examined for obstruction and fragments
of metal

C Check the clearance between the crankshaft
and journals, the  main  bearings  and
crankpins and also the connecting  rod
bearings

d. Henew the split thrust washers if they are
damaged or waom

Fitting the Crankshaft

1. If necessary fit new bearing shells to the
main - bearing  housing,  centre bearing
housing and the gear end crankcase main
bearing.

On LT/LV2 engines

2. Re-assemble  the centre  main bearing
housing around the crankshaft ensuring the
socket screws are torque loaded to 27.0Nm
P20 ).

Ensure "Flywheel End’ on the housing halves
is correctly located before assembly

3 Apply grease to the steel side of the thrus
washers and place them in the gear end of
the crankcase with the tab corectly located
and the copoer face towards the crankshaft,

4. Olfer up the crankshaft, lining up the centre
bearing to ensure the dowel hole is in the
carrect position

b With the fuel pump bolt insered in the
cenire bearing dowel, insenn the dowael
through the crankcase wall and into the
centre bearing housing: ensure the dowel
has gone fully home and that is not fitied
into the bearing housing capscrew head

haole
Y
Figure 40, Centre Bearing Dowel Location
[ Hemove the Tuel pump bolt from the doveel

7 Check the wire end of the centre bearing
lacating doweal balt far distortion.
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Figure 47

Bearing Dowel Bolt

8. Replace the dowel bolt,
On LT/LV1 engines

9. Apply grease to the steel side of the thrust
washers and place them in the gear end of
the crankcase with the tab correctly located
and the copper face towards the crankshaft,

10.  Replace the crankshaft through the flywheel
end of the crankcase,

On all engines

11 Coat both sides of each bearing housing
shim with Wellseal and fit them to the
housing,

12, With the oil seal removed from the main
bearing housing refit the housing, stator and
restictor plate if fittes and torque the bolts
1o 27 1Nm (20.0lbf ft). After the bearing
housing has been replaced and the housing
bolts tergued they must be re-torgued ten
minutes later

13 Check the crankshaft endfloat as described
in "Checking Crankshaft Endfloat” on page
b6

14, Replace the ol lip seal,
15, Check that the crankshaft is free to rotate.
16, Fit the Woodruff key at the gear end.

17 Heat the crankshalt pinion to straw yellow
and fit i1 1o the crankshait without delay
ensuring the '0° mark is facing outwards
Insufficient heat ar delay in fitting could well
cause the pinion 1o become jammed on the
crankshaft, whereas overhealing may cause
saltening of the pinion.

18. Check the crankshaft end float

& CAUTION
Take special care when passing the crankshaft
through the gear end bearing as il is quite easy to
score the bearing shell with the crankshaft.
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CHECKING CRANKSHAFT ENDFLOAT

1. Setadial test indicator so that the actuating
plunger makes contact with the flywhes! end
face of the crankshadt,

CHECKING BEARING CLEARANCE

1. Place a piece of the correct size Flasligauge
approximately 8.35mm (L2 5hin0 off-centre
across the full width of one bearing shall

Figure 42,

Checking Crankshaft Endffoat

Figura 43,

Checking Bearing Clearance

4 Fush the crankshaft firmly towards the gear
end of the engine and zero the indicator,

3. Push the crankshaft firmby towards the
fhywheel end of the engine z2nd check the
and float, this should he: -

LT/LWT - 078-0.245mm (0.007-0.07Cin?.
LTALVZ - 0.229-0.305mm {0,009-0,012in).

_.l:‘b

If the end float is incorect it can be adjusted
by the addition or removal of 0.076mm,
O12%mm o 0.254mm (0003, 0005,
0.010in) shims from the back of the bearing
housing.,

After the bearing housing has besn removed
and replaced the housing bolts must be
torqued 1o Z7.0Nm o (200167 1) and
Me-torued ten minutes later.

Nota:

Farly LT engines were fittad with papar and
0.076mm (0,003in) metal shims which can be
replaced with those given above orovided the
cranksha’t endfloat is re-chacked.

56 LT, LV Warkshop Manual

2. Replace the bearing and torque the bolts or
rtls

3. Remowve the bearing shell and use the scale
to check  the widgth of the flattened
Flastigauga.

The wiath al the widest point establishes the
minimurm clearance and at the narrcwes!
paint the maximum clearance,

The difference betwesn the two readings s
the journal to nearing clearance: refer 1o
“Dimensions ol Wearing Parls” an page 3.

& CAUTION

The crankshaft musi not be turned when the
Plastigauge is in place, and ali traces of it must
be removed befare final assembly of the bearing.
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CRANKSHAFT MAIN BEARINGS

The legend numbers  referred 1o in the
Hustration and text are also marked on the
rodvidual taol items,

Figure 44, Main Bearing Tool 383235

Removing the Gear End Bearing
1. Fit the nut (23 onto the scrowe (1),

? Place bath dollizs {19 200 anto the sorew
with the tapered ends cutwards and the
large dally (207 next 1o the nut (29

3. Insert the assembly inte the main bearing
from inside Lhe crankcase

4. Fit the bridge (8) followed By the thrust nut
(9% onto the scrow (1),

L. Lacate the bridge against the outside of the
Cran<case

6. Using the correct size of spanner tighten the
thrust nut (9% until the main bearing shells
are removed [rom the crankoass

Fitting the Gear End Bearing
1. Remowe  the  thrusl  washers from the
crankcase

2. Fitthe nut {Z) anta the sarew (1),

3. Fit the decth plate (7)) with the face marked
G0 nexl o the mul.

4. Place ooih halves of the news Bearing into

the sieeve {171 ram the end opposite the
lacating spigol,
Align the ends of the new bearings with the
lina on the sleave and ensure the bearing oil
hale s cormectly lined ap with the "G5 mark
on the sleeve face.

b, Place the large dolly (200 with the taper
outwards into the spigot end of the sloowe

G, Fit the driver {18% into the cther end of the

sleeve, ensuring the guide dowel is cositively
located in the slol in the sleove.

{ssue 2 January T9585

7. Place the sleeve assembly onto the scrow
assambly.

B Fit the assembly inlo the crankcase from the
inside making sure lhe sleeve spigot s
positively  located  in the  slot in the
crankoase,

9. Flace the bridge {8 and thrust nul {2) 10 the

Sorew,

10, Using the correct size of spanner tighten the
thrust nut (9% wuntil the depth plate s tight
ta the sleave.

Vilhen the plate s tight 1o the sleeve the
bearing shells are corectly locatea in the
crankocase,

11, Remove the tool taking care to prevent it
dropping onlo tha new bearing.

12, Check that the ol holes in the crankcase and
bearings align.
Removing the Flywheel End Bearing

1. Remove the thrust washers and the oil seal
from the baaring housing.

2. Fit the nut {2} onio the screwee (1)
3. Hold the nut firmly across its Hlats inoa vioce

4 Place both dellies {15, 200 onto the screw
wilh the tazpered ends cutwaras and the
large dolly (200 noxt to the oot (23

S0 Fit the kearing housing on the soress with
the thrust face uppermost,

g, Fit the bridge {8) followed by the thrust nod
(%) onto the screws (1),

S0 Using the correct size of spanner tightan the
thrust nut (9% until the main bearing shells
are ramoved from the baaring housing.

& Romove the ool

Fitting the Flywheel End Bearing

Fit the nut (20 onto the screws (10

]

Hold the nut firmly across its flals in a vice

3. Place both halves of the new bearing into
the sleeve {171 from the enc opposite the
locating spigol
Ensure the tag on lhe top hall of the new
tearings faces oulwards and is corectly
ncated in the slet in the sleeve,

4. Place the large dolly (200 wilth the lacer
outwards inlo the spigol end of the sleeve
A
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THE EMGINE CONTROL ASSEMBLY

On current engines a polypropylens knob s
fitted to the engine contrel lever. The control
laver, plate §(GY and spindle {F1 shown in
Figure 45 are on'y sugplied as an assembly.

Removing the Automatic Excess Fuel
Assambly
1. Remowve the gear end cowver,

2 Remove Ne T oylingar fuel pump inspaction
door

3. Wove the automatic excess luel lever {B)
along the sha't wowards the outside of the
crankease ancg hold itin this position.

4. Remove the small dowel pin (C)

5 Remove the spring (09 from its location on
the excess fuel lever.

6. Hemove the excess fuel lever assembly (B
and spring {(E) while withdrawing  the
contral lever (F) and plate assembly (G}

8. Replace Mol oyiinder Tuel pump inspection
daor,

Removing the Manual Excess Fuel
Assembly

1. Remowe the gear end cover,

2. Remove the fual pump inspection door.

3. Mowa the automatic axcess fuel lever (A)
along Lhe shaft towards the cuiside of the
crankcase and hold 1 in this position,

4, Hermove the nut and washer {B).

(8]

Remowve the laver (A)

6. Remove the spring {C) from its location an
the excess fuel lever,

7o Withdrawing the plate () and control lever
assembly {0

Figure 45 Engine Controf Assembly

Fitting the Automatic Excess Fuel Assembly

1. Examine and renew the 'O
MECeESENY,

fing {H) if

2. Replace the cam spring (&), 7 removed, to
the levar assemby (B

[ 7]

Feplace the control lever (F} and plate
assemaly (G through the crankease into the
spring [EY and the excess fuel laver assembly
fH:'

i

i Relogale the spring (00 on the excess fuel
[er,

a5 Mowve the automatic excess fual lever [B)
along the shaft towarcs the outside of the
crankcase anc nolg it in this position.

G, Replace the dowel {20

-

Feolace the gear end cowver.
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Figure 46 Engine Controf Assembly

Fitting the Manual Excess Fuel Assembly

1. Exarnirnge andg renawy the "0
NnEeCcessary.

rng (FY

2 Replace the contral lever assembly anc plata,

3. Replace the spring (C) anto the control lever
assembly,

4. Replace the lever {A) and nut
5. Helocale the spring (2} on the lever
§ Faplace the gear end cover,

7. Replaca the fusl pume nspection door
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THE SPEED CONTROL LEVER

O current engines a polyoroovlene knob s
litled to the exterral engine contrel lever,

The lever is fitted 1o the internal spindle on
splines and 1o ensure the spoeod contol s
carrectly re-Tilled care must be taken 0 ensure the
angle is B9°-917 when the speeder spring spigot
s upright. When the lever is assembled it must
be free 1o rotate,

The speeder spring locating hole in the spindle
must be positioned as shown in Figure 47

Figure 47 Speed Control Assemibly __J

g0 LT, LV Waorkstiop Manwal
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SPEED ADJUSTMENT

The speea of the engine is cortralled by Lhe
sension of the speeder spring which is intarnally
attached 1o the spead control. The control has
be adivstable screws which are adjusted and
lockes Lo give the rated tull on-lead or variable
spaed as delerminea oy the engine build.

Variable Speed Adjustment

The spead control can be operated either by a
cakbie or rod and the idling speed must be set in
accordance with "Gowarning Ranges to B55574
- LT" on page 8% or "Governing Ranges 1o
BSERT4 - LV on page 900

Figure 48,

Variafle Spesd Adfustment

1. Wove the speed control lever 1o the slow
spaad position,

2. Tum the upparmost adjusting scrows (&)

apti-clockwise urtil it has no further effect

an reducing the angine speed: the engine

may nowy be hunling

Gradually turn the scraw clockwise until the
correct idling speed s entained.

L%

4. Tightan the locknut,

5. Move the speed control lever to the full
spoeed position

1T the szpeed s not correct turn Lha lower

adiusting screve (B clockewise o reduce the
speec and anli-clockwiss o increase It

fesue 2: danuary 1995

Fixed Speed Adjustment

The two soreves ara acjusted and locked against
the speec control lever o give the full on-losd
SPEEG, lhe uppermost adjusling  screws (&)
increases ke speed when it is tumed clockwise
after the lower screwe has been slackened clear,

e

Fixed Speed Adjustment

Figure 49,
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DECARBONISING

Decarbonising should  be caried oul il Lhe
anging shows loss of compression or blow-by
past the piston.

Thoroughly clean and examing the following
ilems for damage of wear and renew any defective
parts a5 NeCessany.

a,  Piston,
b, PFiston rings, piston grooves and oil holas,

Fizton combustion chambear.

o

Valve porls, wvalves, wvalve seals and walve
quices.

T

2. Exhaust manifold, piping and silencer,

f, Fins an the cylindar barrel and cylindar head,

Joint Sets
LT Decarbonising | 657 -75999
o -l_'_fl_*fgrh_aul _65?-285?6
LT? Decarbonising | 657 -29022
_ Overhaul] 657-29032
L% Decarbonising | 657 -29441
Owerhaul | BA27-729443
LW2 Decarbonising | 657 -25471
Owerhaul | B57-294583

G2 LT, LV Workshop Manual

LAYING-UP PROCEDURE

The Tollowing routine should be carred out
when it is known that the engine will not be
required for somea monihs:

a. Replace the fuel in the tank with a small
supply of calibration fluid or eguivalent,

b Drain the lubricating oil Trom the sump and
refill with new ol

. Fun the ergine for & period to circulate the
oil through the system and 1o ensure lthe
calibration fluid is passed through the fuel
purmps and injectors.

d.  Stop the engirg and drain the lugricaling oil
from the sump, aftar which the crankshaft
should MNOT be turned until the engine is
again required for service.

The calicration fluid should e left in the Tuel
syalem,

e, Seal all openings on the enging with tape.

f. Remove the batterdes, when applicable, and
store fully charged with the terminals coated
with patroleam jelly,

0. Grease all external bright metal parls and the
sopead control linkage,

b Tie labels on the engine clearly stating what
staps have been taken to inhikit the engine
during storage.

IT the abowe ilems are not carmed oot the ergine
should be run on full load for approximately 45
rinules once a monlth,

& CAUTION

As a direct result of combustion the fubricating
aff will contain harmiful aclds and therefore 1t
should not be left in the sump F it is known that
the engine will not be used for extended periods.
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DIMENSIONS OF WEARING PARTS

The information is given as a guide Lo the axtent
by which components may be expected 1o wear,
without aporeciable loss of performance. To
mantain the enging in good running arder it s
lharafore recommeaended that when the "Maximum
Clearance’ figure s reached, one  ar more
components alfecting the clesrance be reglaced

The wear to e allowsd in parts refilled 10 an
angine depends on the life reguired o the nexl
averhaul and the relative cost of labour and
materials. I lapour cosls are high it may pay 1o
replace parls bafore the maximum wear condition
i5 reached to avoid further work belore The next
schedulea overhau!,

Cylinder Bore Wear

The maximum adwvisable piston 1o cylinder
clearznce qiven is the clearance belween the
botiom of the piston skir, across the faces, and
the cyiinder bore measurad in the region of travel
of the piston skirt,  The clearance is not to be
measured at the top of the bore.
When cylinders are rebared the lower skirt should
be atchad or painted with the amount of the
OVET-SIZE,

Piston/Cylinder Clearance - LT Engines

The initial dimensions given for piston 1o
cylinder clearance and piston ring gaes are those
for ergires up 1o ang ircloding 25000/min
Fngines at higher speads are fitted with cylinder
barrels giving an adaitional 0.025mm (000700}
piston to oylinder clearance.  These barrels are
idantified oy a vee-shapad nick in the top fin,
Theretore, Tor all engines above 2500 min, the
maximum piston 1o cylinder clearances given are
to be ingreased oy O.0Lmm (00020 and all
makimum  ring  gaps  increased by O.18mm
(00063IN] .

Piston Ring Gaps

The initial dimernsions given for giston fing gaos
assume the use of & gauge having a nore axactly
aqual to the nominal cylinder bore The gaps
givan in the table under ‘Initial Clearanocs’ are
those Lo pe anticipaied when chacking rings in a
new bore. For every 0.02mmn (CO00T107 oy which
ther actual bore size exceads the dimension given,
the ring gao will increase by approximately
O 08men (0003In0,

Firing Ring Groove Width
The width may be measurad wilh & new ring.

lhe sidse clearance is:-

LT - Q-0 06mm (000024

Ly - Ce005mm (C-0.0071n]
when the face of the ring is level with the 1op land
of the piston. In an acceplable worn groove this
clearance could be up 1o 00 mm (000350
Marmally special gauges are reguires 1o measdre
the groowve,

fssue 20 January 1985

Oversize and Undersize ltems

Owersize pistons and piston rings, and undersize
big eno and main bearing shells are available.
Reference should be mads to an up to dale Parts
List for the relevart parl numizers,
Thi variations from the standard dimensions are:-

0,25dmm (00700
0.508mm (0.020in)
OF62mm (0.030in)
1.01Grmm (0,040i0)

Mon-standard sizes are marked, by the amount
they are uncer or ovarsize, as a suffix 1o the parl
numbers which can he found in the following
locations: -

a.  Piston Rings - stamped on the face ol the

nng.
b, Piswens - stameged on the top surface,

c Bearings - stamped on the steel culside
surface of the bearing.
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Initial Dimension Initial Clearance Maximum Clearance
Component mim in mm in i in
LT Cwlincder bara i1 and 2) B2 EVE 3981 i
thg to 2500 min) 27 550 3,250 0177 0L007
LT Pistor diametar al coltom af B2.423 17449 b 0004 0z 008y
skitt aoross thrust ‘a-{;c___ HE d8g 3,744
LV Cylinder ore (1) B5 750 3,376
HG 775G 3577 0,233 [HEA n.2a RN
LY Piston diameter at bottom of Ba . Ba7 FAGHS R 007 e
ir1 across thrust face BE.h42 33678
Firirg ring gap - LT (2 and 3} 0,300 [ 0300 [
| 0500 0,020 067k RN 07z LOZE
Firirg ring widih and groove width (83 )
Firing ring gap - LY (3) 0,30 QoTE Q.38 n01e
0,50 oay (LG 0026 o1 Qs
Firirg ring wigth and groove width 4
Compression <ing gap - LT (2 and 3; (0,00 0.ooe 0,200 R
0,400 R (3475 00149 (a7 DCEE
Campression fing gap - LWV (3] 0,20 00078 028 001
0,40 oonad 0,566 O0E2 (R 0025
Campression ring width 1,584 0078
1,968 Q077 0,051 0007 14 0,006
Compression ring groowve width 2080 0087 01101 0004
o 203 | 0,080 |
il scraper fng gap - LT (2 and 33 0200 0,008 020 | 0,008
.00 0,076 0AYE .04 057 0025
il scraper <ing pap - LV (3 A 00749 [ o0
A 00157 .58 O0er 078 0,089
il scraper sing widtn 3867 [
3042 0155 00451 0,007 014 (3 0065
il scrapar fing groove wodth 40473 O 1ES | 00
N 4.018 AL
Srall and bearing bore 2B EZE 1.126849
MEEN 17264 O0ELRE ez AT non2s
Gudgeon gin diamete 2BOTS 1.72449 00385 000745
I o AE LG 1.2 B
Big end bore {in rod) U7 .EBE 22704
N ) AT
Bearing saell thickress (59 1,830 0.0722 0067 D002E
1.874 DTG Qore 00009 DG D00Es
Crankpir giametar D3 50 22506
) B hEAYY F1ER1
Wlain besrirg housing Lo 27 G54 22705
ad.ad 42705
Besring shal thickness (8) 1835 00722 OL0ES 0003
TAYE O07Te 0034 D001 G 0120 00047
Cramishatt joarral diametar GAEET 21247
- EERIH 21 2_42
Thrust bearing thickress - LT/ (G 230 0,053 (BT O,00a0
L 2,310 Bk 30 | 0008 O 3 00081
Thrusl bearing thickness L2 (8] 2310 BRI Goath o a0
[ O N 1] 0,30 AR

a4 LT, LV Warkshop Manual
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Component

Initial Dimension

Initial Clearance

Maximum Clearance

mm

in

Camsaaft cearing - gear ena )

Carmstalt joural diameater

QoG
DLGEG

00004
LG

Carmsnall cenire bush bore - LTLW2 (B)

Camstralt ournal digmater - LTV 2

Camahaft bush bore - flywhasl ang (91

Camsbatt jourral diameter

Camabatt gear whael oedranoe witdth

Camshatt whasl winth

Fuel pumo tapoet diamete

Fuel cump tapoet guaide bors

1.4474

0057

0.038

00ED
200

o000
00018

000
onya

Qost )

14572 0T a0
D0BH LGRS o1 (a3
A6.35k ]. 4545
36,9472 1. 4544

0.0055

25,030

08837
(2875

2B.03
26,00

0.9854
©,2843

0OGE
[BRARRE

0007
02,0005

Oil sume - LTOLW
Fush roc diameter

Fusn rod crankoase Do
Frmo plurges ciametsr

Frmp oylineer diamatas

4,50
9,48

03740
a7y

T 9.545

ERE

03758
05750

s
RS

GGG E
RN v

0o0Ea

18,025
1 H G0

0,7480
07RO

18,575
T GEG

07510
0 FR0D

[ERA
[RR1 s

003
0.0

0,100

DLO0ES

0 puamp - LTiLw?
Push rad diameiar

“ust rod crankoass bore
Pump Slurger Dlamelern

Hurmp oy ader diamaeter

115G
0 AG

04528
0.a7aE

3,045

4,535

2.37hE
0 AFRD

(06
DGED

O O0EE
V00T

(RAHI

G003

074480
0.8

anin
07 a0

(BRI
(B

O 00

Walva spring trea langth - LT

1.7913
1.72045

zpring tree lengtn - LY

e vilve guode bore
Valws stam diameate:

st valve guice Do

Valve rockar o

Yaleo rockar snaft ciametar

0.3114
0.3108 0060 00023 HERE
03088 DOFE 000G
0.35003 0O7E [HEATE 0050
| oA 0045 00017
| 03115
| GLEFRA
! 0 ETS0 0084 B 0100
G 0065 [

00031

Bacxlash betwest geass

030
035

ooy
G004

s

Notes:

7 Realace the bearrg iF 00 fael rough wher it s

rotaten,

See "Oylindss Bose Wear” ar page 63
Sap "Piztony Cylinder Clearanoe - L
on pae B3

sae TFiston Bing Geps™ an page 63
See "Firing Ring Graove Width" an page 63
Thearatice clearance, 0 pracuce this may be
DB (0000 RN mors
Feplace the thrusl washers
leza than 7 30mm [O087 n).

Engines”

i thenr thiceness s

lssuwe 20 January T995

110,

The centre buskh s inserted with a 37.073mm
(1 ALY ANy diameter Titing plug. Onee inserten,
g ogeune of 37.0mm {1.45870In) diametler must
fresiy anter the bore

The tuwwheel ond bosh s
2541 3mm {10005 Mm)  dismetsr fitting plug.
Cce nzered, g gsuge of Z2hdmme {1 Ging
diameter muost realy enter tha bore,

Feplace i the frec length is 2, 4mm [ 665N

ar EasE.

insarted  with a
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Section 3 - The Lubrication System
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GEMERAL DESCRIPTION OF THE SYSTEM

A ocast iron lubricating oil sump is bolted 10 the
fase of the crankcase ard has a drain olug an the
fuel pump side,

An ail filler cap is located a1 the top of the end
cover and a dipstick is fitted in the crankcase an
the fuel pump side. A self requlating oil pump,
retaired in position by the sump and operatad by
a push rod fram the camshalt is located in a
drilling in the crankcase. An exlemal picelineg is
taken from the crankease oil gallery and supplias
oil 1o the cylinder head for the rocker lever bushes,

Qilin the sump is drawn into the self-requlating
ol oump, through the oil strainer and filter on
LT/LW?  engines. into the oil gallery and s
delivered 1o the crankshaft main bearings.

The connecting rod kig end bearings are
oressure fed through intermal drillings in the
crankshaft and splash il lubricates the gears,
governor, camshall and the uncersice of the
sislons,

A lowy oil pressure swilch and equipment for
long  running  installations are available  as
ACCESSOrIeE,

68 LT, LV Workshop Manual

OIL SPECIFICATION
The Ol Specification is giver in the Operators
Handbook.

4 WARNING

Before commencing any work on the lubrication
system refer to the relevant sections of the "Safety
Precautions™ on page 6,
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OIL PRESSURE
Finimum - O Abar (B BILl in?),

OIL SUMP CAPACITY

litres pints  |US quarts
LT/ 1.3 2.3 1.4
LT/Lv2 3.6 6.3 3.8
Capacity Between Dipstick Marks

litres pints | US quarts
LT/ 0,20 .35 0,
T/l 060 | 088 | 053

HIGH OIL CONSUMPTION

The oil consumption can noraease dramalically
il the valve guides are waorn, or if the breather in
the rocker compartment i not functioning
corractly.
Excass oil in the rocker comparnment due 1o
excessive pislon blow-by or worn racker bushes
and shafts can cause incorrect functioning of the
bresther,
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THE OIL FILTER - LT/LV2

The standard full flow ol filter is a spin-on
cartridge lype  located  on the side ol the
crankcase
Lister-Pettar aporoved lillers should be used as
these have the correct by-pass valve prassure 1o
match  the self regulating  oil pump, high
lemparatdre  [oints,  adeguale  filter  paper
characterslics and a rigid case. The lacl that a
proprietary filter may have the same external
dimensions and threac as the genuing one 1§ no
quarantes that itwill net fail in service,

Changing the Oil Filter

A readily svailable strapg wrench s reguired 1o
remova the filter from the engine but must not oe
used ta fil a replacement.

1. Using a suitable strap wrench, unscraw and
F
ramove tha filter canister,

2. Tharmughly clean the oil filter housing face,

3 Appty a small amount of clean engine oil to
the oil filter sealing gasket.

4. Screwe on the nesw ol filter canistar, by hand,
until the sealing gasket is just touching the
liltar head and tighten a further hall e,

5. Run the engine and check for any oil leaks,

& Stop the angine, allow the oil w settle and
[op Up &% Necassanry.
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THE OIL DIPSTICK
Mylon handled dipsticks have been introduces
fram the following engine numbers:-

36 044249 LT
36 00665 LV
36 006461 LW?2

The new tyoe are not fitted with a crankcase
adapter and an existing adapior must not be
removed o alow the new type of dipstick 1o be
used as the adaptor bore has no lead-in chamfer.
If the adaptor is removed damage 1o the O-Ring
may resull leading 1o loss of crankcase vacuum
and ingress ol dirl,

The dipsticks hava idenlilication
stampead on the place,

67 - Al LTT exceot Build 30

B3 - LW72

B4 - LTT Build 30

MUmoers

Figure 50, Dipsticks:
A - Early Engines

B - Later Engines

00 LT, LV Workshop Manual

THE OIL SUMP
Draining and Filling the Sump

1. 17 possiole run the enging immaediataly before
draining the oil

2, Flace & suitable container undear the drain
olug.

3. Remaowve the plug.

|
O Sump Drain

Figure 57.

1. Clean ang coat the threads of the drain plug
with Hylomar PL3Z2/M, Lootite 572 or
Heylogrio 760,

2. Replace the drain plug: do not overtighten
it

[ 5]

Fill the sump through the [ler on the fuel
pump side af the gear end cover to the top
mars on lhe dipstick with the correct grade
and type of lubricating oil.

Early LT1 engines were not fitded with a
dipstick therefore the sump is fillad until ol
overflows from the fillar,

d. Hiarl the engine ana run it for 2 faw minutas
to circulate the oil and chack the drain plug
does not leak.

B, Stop the engine and allew time for the oil w
seltle and re-check the level an the dipstick.

B, Acd more ol T necessary.
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Removing the Sump

1 Remove the drain plug from the sump and
drain the ol into a suitable receptacle,

7. Remowve the ol dipstick
& oolypropylene handled dipstick is currently
fitted: refer to "The 01 Dipstick”™ on page
i)

3. Stand the engine on its fhewhee! using a
suitable ciece of wood or similar material on
which to rest the flywheal; this will enable
the  engine 1o be rotated  anc  ease
subseguent cismantling.

4. Remowe lhe ten, fourlzen on LT/LW2

angines, sumo bolts

As the balts are removed from the sump the

il pump will move it away  from the

crankoase.

5. Remove Lhe sump taking care not to damage
he ol pump

Replacing the Oil Sump

1. Using a new joint replace the sumpailh the
recess corner adjacent to the ol pump.

i On LT/LW? angines replace the four fong
comer bolts linger tight,

0]

Replace anc torgue the remaining  surmp
nolts 1o 27.0Mm {20.01bT 1),

4 Coat the threads of the drain plug wilh
Hylamar PL3? /M or Three Bond 11108 and
raplace it do not overlighten.

Fill the surmp to the corecl lavel with the
correct grade ard type of lubricating oil.

n
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THE LUBRICATING OIL STRAINER - LT/LV2

LT/LYW2?  sumps  are  fitted with a  coarse
lubricating ail strainer on the suction side of the
oil pump and access to it is gained by removing
the surmp.

The strainer can be dismantled by removing the
canlre setscreve, lifting off the top cap and lifting
out the strainer mash.

Care must be taken 1o ensure thal rags are not
used to wipe the inside of the crankcase during
ovarhauis to eliminate the possibility of fluff
entering the strainer and causing a restricled oil
flo,

Note - Early Engines:

O ore-assembly take care 1o replace the distance
oiece under the top plate and ensure thal the
anti-surge plate on the strainer is parallel 1o the
crankcase web.
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THE LUBRICATING OIL PUMP

Access 1o the self-regulating oil pumo is anly
possibie with the sump removad.
Scme components of the LT and LY pumps are
naol interchangeable; refer 1o the Parls List for
further details,

Removing the Pump

1. Drain the oil and remove the dipstick and
SUMp.

2. Remowve the ofl pump.

3. Using long nosed pliers remowve the oil pump
push rod from the crankcase.

4. Dismantle the oil pump making a carafyl
note of the component positions and the beo
differant sized ball valves

CYLINDER HEAD OIL FEED

An exlernal pipe secured by swive! union alugs
carrigs  lubricating  cil fram the crankease ail
manifold 1o the valve rockers. The pipe is retained
in positicn by two spring clips altached to the
exhaust push rod tube neasst the flywheel,

[he top unicn is stampad with an identificaton
lettar on the head waricus letters have baen used
and the table below gives those currenily used.

L

Figure H2. Off Pump Components:

A LTIV

B LT/LWE

Refitting the Qil Pump

1. Chack that the il
assembled.

pump s coraclly

2. Check that the pumo s wirking fraaly by
comprassing i1 betwean the palms ol the
hands,

3 Reolace the oil pump push rod into he
crankcase as far as it will go

4 Replace the ol aump with the plunger and
lonvarrads The push rod,

:Q!'I

Feplace the sump, arain glug ard  the
dipstick ard refill the sump with il

2 LT LV Workshop Manual

Build Letter
LT 10,771, 20,27 F
i Al Cther Builds C
LW 049 F
Al Othar Builds [
LT/LW2 All Builds [

Cleaning the 0il Feed Union
The lop union must be cleaned every 1000
nours,

1 Remove the unian,
2. Carelully remave all traces ol dirt from inside
and in the small delivery hole of the union

and tha o of the leed pips.

3. Heplace the union and f1 two new CoOpper
washers
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OIL SEALS

Liz seals are currently fitted to all LT and LY
engines; vary eary LT engines were fitted with
rotary saals

Aolip type il seal is Btled 1o the gear end cover
and either a rotary, lip or 8 screw type 05 fitted 1o
the main bearing housing.

Lip Type

Lister-Patter  approved  lip seals  are fitted
without any jointing compeund being applied.
Crdinary runber seals may guickly harden in use,
rapidly wearing the shaft, or not ever seal on
lilting.

A 1o tyope seal woll not seal it the shaft is
scratched or bruised within Srm {0.2000) either
side of the path of the lip of the seal.

A finely ano zccuralaly ground shaft without
chatter marks and with a surface firish of 0.4
microns e (16 micro inches CTLA) maximum is
advisanle and it is essential to check the shalt for
darmage.

Very fine scraichas should be comected by
palishing the working surface with & wet mixture
of metal poelish anc optical aluminiam  oxide
poweder, Taling this domeastic scouring powdear
miay oo used, Ta b the shalt, a strip of rag some
400mm long 2y BOmm owide should ke folded
engthwise and made into a 10mm bell. Wat the
felt with the abrasive mixtare, wrap once rght
around the shaft and use 7 with a reciprocating
motion,

& CAUTION

Emery cloth of any grade must not be used in the
area of the seal lip,

Lip Seal Tools
Belore filting the new sesal the lip must be
lurcated with news angine ail.
VWhen the tool iz being used the seal is pushed
in as faras tha ool waill allowe or until the s2al 5
flush with the housing

fssue 20 January 1995

The End Cover Qil Seal

1. Place a new seal into the outside neck of tha
end covar, lip side first, and  position it
sguarely on the shoulder of the seal boss.

2. Using the oil seal lool, 377-50083, press the
seal into position within the oil seal housing
boss until 1105 flush with the inside face of
the hoss,

In an emergency, if the tool is not available,
a suitable hard wood plug could be used.

2. Fush the seal tool into the seal from the
cover outside faca,

4. 0il the sealing lip before fitting the end
Qover,
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Rotary Seal

Special wols are required to assemble the se=al
to achieve the correct spacing between the
impeller and the inner edge of the retaining cap.
and 10 ensure the components are square to the
crankshaft.  The impeller must not touch the
retaining cap otherwise damage will result
Special care must be taken when fitting the
impeller not to damage the oil sealing thread. or
oil leaks will result. The rotary type il seal, fitted
to the main bearing housing, consists of three
componants

a. A rotating impeller which is an interference
fit on the crankshaft, and has an ocil sealing
thread machined on the cutside diametar.

b. & felt ring. held in place by a stationary
retaining cap, which acts as a dust seal.

c. A retaining cap which is an interference fit

in the bearing housing.
If a rotary oil seal requires changing on verny

early engines it can be replaced by the current lig
Iype,

74 LT, LV Waorkshop Manual
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GEMERAL DESCRIPTION OF THE SYSTEM

The fuel systern comprises a fual filter, pumg
and injactor for each oylinder. Engines nol filted
with a luel tank have a cartridge type Tual filter
fitted to the gear end of the engine,

From the filtar fual flows through flexible pipes
to the fuel pumps and the high pressure fusl is Tad
1w the injectars which are held in position in the
cylinders by a clamp,  Leak-off pipes camy Tuel
back 1o the tank and this fuel must never be fad
directly into the injection pumps,

A oself bleed fuel system is availzable and 2
camshafl operated fuel lif pump can be fitted to
LT/ engines.

& WARNING
Before commencing any waork on the fuel system

refer to the refevant sections of the “Safety
FPrecautions” on page 6.

FUEL SPECIFICATION
lhe Fuel Spacification is given in the Operators
Hancboolk.

76 LT LY Workshop Manwual

THE EXCESS FUEL DEYICE

The avtomatic excess device s not fitted 1o LT
ar some LY engines. Figure 53shows the engine
contral clate for manual and automatic devices,

Figure 53.  Engine Control Plate:
A - Manoal Excess Fual
E - Automatic Excess Fuel

Manual Excess Fuel Device

The excess Tuel position is selected by pulling
he engine control lever outwards over the middia
catch and tuming i1 clockwise, When the engine
has started and run up to speea the contro must
be tumed anti-clockwise back 1o s original
position.

Automatic Excess Fuel Device

The aulomatic excess fuel device resets ready

lor the next start whean the engine is stopped by
using the engine contral,
If the engine stops other than by the operation of
the engine contral, the control must be umed o
the stop position and then mleasad 1o seleot
axcess fual,

The resetting of the cam during the stopping
operation is effected by turning the angine control
fully anti-clockwise ao that on release the excess
luel position will automatically be selectad. I tha
engine s not overloaded, when the governor
reachas the ‘on speed’ posizion the cam turms
under the lorce of its spring so that the engine
poweer output s limitad o the rated power olus
overload if allowed by the rating speciflication,

Bafore removing the excass fuel device refar 10
“The Engine Control Assembly” on page 59,
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THE FUEL TANK

Various sizes of ergine mountad fuel tanks are
avallahle and in all cases the pressed steel tanks
are fitled 10 the gear and of the engine.

LT1 LTZ Lv1.2

| 50828 | 138 13.5

ot| 88145 | 2375 | 2375

US qt| 5.28/8.7 14,2 14.2

Removing the Fuel Tank

Orain the fuel from the tark into a clean
receplacle

Z Disconnect the fuel pipe &t either the fue
purmps o fue!l tank.

3. Pull outl the lesk-oll pipe from lop of lha
tank.

4. Rermowve the oolts securing the top of tha
lank 1o lhe air shiald and the bracket from
the tank o the end oover,

Maintenance

Every 2000 hours remaova any sadimeant from the
ank and flush it with clearn kerosene and allows it
e drain,

Fitting the Fuel Tank
1 Suppott the lank ang replace the bolls

seocuring the top of the tank 1o the oylinder
head cover and air cowl bracket

2. RBeplace the bracket sacuring the base of the
tars to the the ena covar Brackel,
3. Be-connect the fuel pipe at aither the fuel

pumps of Tuel tark

4 Fush the lesk-off pipg inlo the lop of the
tank.

5. Fefill the fuel tank.

&, Bleec the system if i1 15 not self-kleea.

fssue 2 January 19595

THE FUEL FILTER

One of three types of filter will bhe fitted
depending on the size of tank or if no tank is
fittad.

Fha filter is an essentizl parl ol a diesel engine
and the engine must never be run without a fuel
filtar alemant. The elemant should be renswead
cvery BOO hours, or more frequenthy F for any
reason the fuel is known to be dirty.

5,0 litre Tank Filter

1. Bemove the fuel pipe Tram the liller and
arain the tank,

2. Remove the Dolt {4 from the filter ooy,

3. Remove the element {(8) fraom the bow! and
discard it

4. Discard the joints (C) and (D).

5o Fit naw joints

Fuel Tank Filter

Figure 54,

6. Fita new element and replace the bow! ana
bt

fo Prime the Tual syslem 00l is not sall-venting.

8.25/13.5 litre Tank Filter

1. Remove the fuel pipe from the tank and drain
tha tank.

do0 Upscre tho plug (4 from the 1ank and
remove the plug and elemant from  the
botlam af the lank

3 Unscrews tha elameant (B friom the plug and
discard i1

4 Discard the jomt (20,
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Figure 55, Fuel Tank Fifter

B Fita new joint,

B Screw the new element onto the plug: use
the nut section of the element only.

7o Sorew the plug and elemant into the botlom
of the tank ard torgue load T 1o 41.0MNm
(30,00 ),

8. Replace the fugl pipe

9. Fill the fue! tank.

10, Prime the fuel system if it is not self-vanting.

Remote Filter
1. Remove the bolt (A from the elament bow,
7 Remove the element {B) and discard it

3. Discard the thres joints (C).

Figure 56, Remote Filter

PRIMING THE FUEL SYSTEM
If the fuel systemn is self venting it should not
be necessany 10 prime the system.

1. Fill the tank with fuel,

2. Want the fuel filzer through the hleed screw
(A1 untlil & full air free flow of fuel s
oktained.

Priming the Fuel System

Figure A7

4. Fitthrae pew joints.

(&3]

Place the new element onto the acaptor
B, Replace the element bowl anc ool
Y. Fill the fual 1ank.

2] Frirma the fuel systerm if it is not self-veating

78 LT LV Warkshop Manual

3 YWenl the fuel al each pump in tura thrasgh
the oleed screwe (B starting with the pumo
nearest 1o the fuel tank.
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THE FUEL LIFT PUMP
A pump s available for LT/LYY angines and
15 Fitted 1o the fuel pumg side of the crankcase
Three ypes of lift pumg have been fitted and
these are showen in Figure 98,

Figure 58 Fuel Lift Pumps:
A2 AL Deloo
B - Pianne

- Corona

Issue 20 January 1995

THE FUEL INJECTION PUMP

The individual fuel pumps ame localed al the sids
al the engine between the push rods and are
securad 10 lhe crankcase by two bolts. Barly LT
engines woere fitted with a long heaced bolt fitted
1o the inside haole in the pumo mounting flange,

tis important 1o ansure the fuel pumps on
LT/LW2 engines are both the same type and have
the samea delivery characteristics.

Details for the fuel pumps can ba found in “Fuel
Pump ldentification - LT" on page 87 ar "Fual
Pump Identification - " on page 82

Timing Shims
Timing shims, which are fitted betwesn the

pump  and  crankcase, are  available in the

fallowing sizes:-
D127 mem (0005
0254 mm (001000

0.608mm (002000
0.762mm (003000

Removing a Fuel Pump
1. Draim the fual tank or isclate the fue! supply.

2. Disconnect the fuel inlel pipe (&) at the
DL,

L]

Remove the pips (B) from the pump to
injector taking care 1o haold tha fusl pump
delivery wvalve holdar {C) with a spannar 10
prevent il lurming

Figure 5%, Fuel Pump Pipes

4. Remowve the Tuel pump inspection door (O]
from the crankaase,
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Fuel Pump Maintenance

It is recommended that the work of servicing the
fuel oump is caried out by accradiled Service
Depots,

Figure 60, fnspection Door

5, F".el_ease the spring lension of the speecar
spring by unscrewing the soead adjusling
screve (B on the side of the crankcase

6. Using long nose oliers disconnect the
specdaer spring (F) from its spigot {G).
It may oe necessary 1o turn the spigol unti
the hole axis is paraliel o the camshaft
before removing the spring.

£ Disconnect  the  governor  and  pump
interconnecting linkage at the pump.

(.
o

Figure 1. Speeder Spring Spigot

3 Move the rack operating lever an the pump
to the cantral position.

4. Remowve the fual pump holding down bolts

10, Gently lift out the oump taking care 1o relzin
the timing shims which are between the
pump Mange and crankoase.

Ay CAUTION

IF both LT/LV2 pumps are being removed care
must be taken to retain the timing shims with their
respective pump.
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Fitting the Fuel Pump

1.

Check the ruober 07 ring on the pump boady
for camage.

Flaca the purmp into the crankease anag [i7 the
b holding cown Dolls finger tight only
until the pumps ase slightly above the facs
of the crankcass,

Early LT enginas were fitted with a long
headed bolt fitted 1o the inside hale in the
purmp mountling Hange,

Replace the liming shims betwesn the pump
and crarkcase, taking care to ensure that the
same size of shims are on each side of tha
purmp Place the thickest shims next o the
crarkcase to minimise the peossibility of
damaging the ol seal ring around the pump
body by the shims as it enters the crankcase.

Evenly tignten the ratzining bolls to a lorgua
of 9.0Mm (85120 1)

(2]

10.

Connect the governor link and LT/LY? pump
interconnecting  linkage to the pump  as
showen in Figure 62,

Connect the speader spring to the spigot,

If tha spigot was lurmed when the pump was
removad it must be turmed oot the hole axis
is at 90° 1o the camshall belore refitting the
spring.

Chack the governor setting - refer 1o "Selling
the Governor™ on page 90,

Fit a new joint to the fuel pump inspection
door and replace the door.

Replace and torgue the fuel pipas.

Injector Pioe Nuts - 28.5Mm (21 016 ft)
Injector Leak-olf Banjo - B,0Mm (4,60 ft)

Prime  the fuel
self-bleecing.

systern 0l it Ts 0 not

Check the sgill timing

Figure 2.

Fuel Pump Governor Linkage:
A LTl
B - LT/LW2

lssue 20 fangary 19595
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Fuel Pump ldentification - LT

Agsambly part number - see Moted

Elament part numker

Lucas Bryce DMAFP Lucas Dizel
Brand mark Lugas, Lucas Bryos lLucas
ar Bryce Barger
Brand mark lacation D CAand B 0oar &
Type mark FAOANOBSED741 | Part number anly See Note 1
Ep_e_njfjrk !ucariun [3 A and L:‘._- . __If
P — 60121714 60121715 601-21716

BE0-14500

B60-14600

Delivery valve part number

BEO-14270

BEO-14271

BH0- 14500
GH0-14270

Fuel Pump Identification - LY

Twoe mark location

Lucas Bryce DMAP Lucas Dizel
Brand mark Lucas, Lucas Bryce Lucas
- ar Br»f::_e:_ﬁlﬁr;;er
Brand mark iocation o | ~ Aand B [ or &
Type mark FAQAMOIREQTEY | Part r‘|urnb-;-:r-r.1.r; |-*_:'m _ See Mote 2
D & and B c -

Agsembly part number - see Moted

Elamant part numbes

G017 -40650

BT - 406

BT -A06D 2

oo even

EBHO-14260

GO0 14780

Delivery vave part number

BEO-14270

BHO-14271

B60-14270

Notes for Both Tables

VT andior marking as Lucas Bryce at D
2% and/or marking as Lucas Bryce at 0,
3 The pumps are interchangeabie wilh each olher within the same engine type

Figure 83, Fuel Pump Markings:
A - LT Pumps
B - LY Pumps

82 LT, LV Workshop Manual
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FUEL PUMP SPILL TIMING

Fuel pump components are manufaciured 1o
exacting Umits and care must be taken 1o ensure
they are returnad 1o their respactiva pumps if more
than ane cume s dismantled at g time,

Spill fiming can ke checked by the conventional
method ar by using the Tuel cump liming gauge,
317-80518, without the need o dismantle the
pump; both methods are described,

Spill Timing

1. lIsolate the fuel suoply,

Z. Remove the lugl gipe from the pump 1o the
injeelor,

3. Unsorew the fuel ocump delivary union body
(A and remove i1

4 Lilt cut the delivery valve spring seal (B) and
spring (2.

5. Carefully lift oul the dalivery walve (D) taking
cara not to disturh the valve seat.

§. Place thase componenis in a  suitable
container of clean fuel.

Figure 84, Fuel Pump Cormponenis

12, Carefuly  wm  the flywheal  against
rotation until fual iz flowing from the spill

pipe.

13, Tum  the fhwheel wvery  slowly  in the
direction of rotation until the fuel flow
from Lthe soill pips just stops aripping this is
knownr as the Sgill Point

14, Check the flywheel timing mark,

15 I the fiywheel mark s not corract the shims
under the fuel cump must be adjusted,

Il the timing is:-

Advanced - Add Shims
Falarded - Bemove Shims.

4 &

Approximataly 17 of fiywheel movement can ba
cbtainec by adding or removing one G127 mm
(0,005in) shim.

(SR
Oy
Ei_
—
Flywhieel : ?
RY tion\

Flywhee! Niming Marks:
A - Advanoed
B Retarded

Figure G4,

Feplace the celivery unicn body {40
. Fil a suilzble spill pie.

9 Select the excess fusl position.
The LYZ excess Tuel position is automalically
a1 when the engine contral lever is moved
from the stop to the ran oosition,

10, Turn the fhywheel in the direction of

rolaticn. unlil the piston for the ovlinger
seing limed is oat ‘TR on the compression
sirnke.
The frywheel limng mark PP which can
b seeq through an aperture in the fanshroud
ar an the perphesy of the fhesshosl shoola
align weith the arrces on the Tanshroud

11. Conrect the lue sapply and Bleea the fuel
filter ano pumo.

lssue 2 Sanuary 12395

16, Re-check the timing.

17 When the corect timing has been oblained
rernowve the sgill pipe and celivery unian
oy,

18, Replace the delivery walve, delivery wvalve

spring and spring seat.

19, Relit the delivery walve heolder and torque
foad it to A1 OMm (30001 ).

200 On LT/ 2 ergines chack that the fuel pump
calibration marks are still aligned, and apeat
the procedure for the secong Tuel pump.

21, Connect 2l fuel ppeas.

27 Bleed the anlire fuel system.
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Fuel Pump Timing Gauge 317-50518

1
N.

Assembla the pipa (A} ta the gauge ensuring
that the pipe nuls are light,

? Femowve the fuel pipe from the pump o the
injector.

3. Connect the gauge and pips to the fusl
purmp delivery valve union,

Figure 86, Fuel Pump Timing Gauge

4. Blead the filter and cump.

5 Select the excess fuel positicon.
lhe LV? excess Tuel pasition s autcmatically
st when the engine contral lever s moved
from tha stop to the run position.

6. Turn the flywheel in the direction of

rotation, 1o prme the gauge and continue
o tum T untl the fhnwheel "FR timing mark
is in line with the arrow.
The flywheal liming mars "FP which can
be seer through an aoerlure in the fanshrous
or on the periphery of the flywheel, shouls
align with the arrow an the fanshroud,

F.oo Tumn the flywheel against rotation for
571 Ommn (20000

8. Slowly release the gauge knob (B) until the
fuel level is in line with the calibration mark
on the gauge sighl glass,

9. Tum the szngine in the direction of
rotation cxiramely slowly until the fuel o
the sight glass fust moves.

10, Check the flywheel 'FP° timing mark and
adjust the fuel pump tming shims  as
NECEESATy,

a4 LT, LV Warkshop Manual

Fuel Pump Timing Tables

LT1 Builds 01 - 08

Full Load r/min °3TDC
Up to 2600 240
2%1 and ahove 2
LT1 - all Other Builds

Full Load r/min “BTDC
1000 227
1001 - 1500 26"
1501 - 3000 28
3001 - 3600 30"
LT2

Full Load r/min °BTDC
1500 - 3000 28"
3001 - 3600 30°
LV1

Full Load r/min "BTDC
1500 77"
1501 - 1800 74"
1801-3000 26
30071 - 3600 00
Lw2

Full Load r/min "BTDC
1500 - 1800 220
1801 - 3000 26°
3001 - 3800 | a0
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Section 4 - The Fuel System

THE FUEL INJECTOR

The fuel injection equipment and all of the pipes
and unions between the fuel fitter and the injactor
qust be absolutely clean. A minute particle of dirt
can easily block ane hole in the injector nozzle
and this will give rise to & dirty exhaust znd
starting and running problems.

Injector Part Numbers

Lucas Bryce OMAP Lucas Dizel

C:nmp!ete_ BOT-36120 6(_3'1—561 i B(‘.I’I-SG_'I 20
GO1-37020 (607 -58190|601-37020

Mozzle

fesue 20 danuary 1995

Removing an Injector

1. Remove the cylinder head cover,

2 Remove the fuel pipe between the fuel pump
and injector hold the tuel pump delivery
valve holder with a spanner 1o prevent it
turning

3 Bamaove the leak-off pipe from the tank.

4. Unscrew the Allen screwe and remove the
injector clamp: the clamp is  located in
position by a hole in the side of the oylinder
heaad assermbly

5 Remove the injector, leak-off and sealing
weashar.

Injector Removal Tool

1 Remowve the fuel pipes from the injaclor.

7. Remowe the injector clamp.

3. Place the inactor removal tocl {A) over the
injector and ansure the haole with the insert
s [ied over the fuel inlet hole of the
njactor,

4, Fil the slide hammar Lo the tool,

E. LUse the slide hammear 1o remaove the injeclor.

& WARNING
Care must be taken to ensure that any part of the
hand is not likely to become trapped between the
two parts of the tool while it is being used,

Figure &7,

fnjector Aemaoval Tool
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Section 4 - The Fuel System

Fitting an Injector

1.

11.

86

Ensure the seating in the cylinder head is
clean and smooth,

Lightly smear a wery small amaount af high
melling point grease 1o one side of 2 new
copper injactor sealing washear or the metal
side of the metal-fiore washer

Flace the washer cwer the injector nozzle,
greased side first,

Replace the leak-off pipe 1o the injector with
nevyy copper washers ecach side of the swivel
Lnicn.

RHeplace the injector.

Replace the clamp and leave the Allen scrow
finger tight,

Replace the fuel pumg 1o injector pine - do
not tighten.

Replace the leak-off pipa into the Tuel tank.

Torgue the clamp screwe to 21.0Nm (15, 5lbf
f1).

Torgue all fuel pipe nuts to 28 5Mm (271 0lof
fo) and the leak-off pice swivel urion to
G.0Mm {4, BIef 1)

Heplace the ovlindear head cover,

LT, LV Workshop AManuea!

Cleaning the Injector

® A thoroughly cleaned container holding a
supply ol clean, fresh fuel il should he
avallable for washing dismantled parts.

® The components of each individual injector
should be kept togathar al all tmes.

® Meover usa paralfin o woven cloths: it is
permissible to use noen-fluffing paper during
the cleaning process

® Components should be assamhblad wet

Setting the Injector

['o ascartain if the inaclor s in good condition,
itis removed from the engine ard connected 10 a
fuel injectar test rig s'milar o the ore showr in
Figure 68,

The injectar must be st In accordance with the
figures given in "Injectar Setlings™ on page 87

Figure 88,

Irijecitor Tesior

ITa rig is not available it becomes necessary 1o
replace the complete injectar by & new or serviced
one which has a clean noszle and has been
correctly set

Al sprays should bave the seme sppearance and
the same lenglh of penatration in the air If one
spray 15 sharter or wesker thar the others this
means that the corresponding hole is partially
clockad and best resulss wil not be abtained. If
ane hole iz totally blockes or the nozele dribbles
1Tmust e replaced. When 2 new nozzle is fitted
the injecior must be reset on & tast rig Afler
lesting and reselling the injector top olug must
be torgue loaced to 27 .0Nm {20000 1.

& WARNING

ONNO ACCOUNT ALLOW ANY UNPROTECTED
SKIN TO COME INTO CONTACT WITH THE
INJECTOR SPRAY AS THE FUEL MAY ENTER
THE BLOOD STREAM WITH FATAL RESULTS.
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Section 4 - The Fuel System

Injector Back Leakage

The back leakage time Tor the setting pressure
1o drop from 172 1o 142kars {170-140atms) must
he wilhin & to #7 seconds at 15B'C [60°F)
calibration fluid temoerature

Various temperature and time bands are given
in the table ang ¥ the tme taken is cutside the
relevant band Lhe injector should be serviced or
replacad.

4 CAUTION
The following figures do not apply to the pintle
type infector nozzles fitted to LT1 Builds 1-8.

Back Leakage Values

Calibration Fuel
Temperature Back Leakage

" 'F Time Band in Seconds

6.0 42,8 7.5- 340

8.0 46,4 70-330
100 | 500 /0 -31.0
12.0 53,6 6.5 - 9.0
14.0 57,2 65280 |
15.5 50,0 60-270
18,0 644 | b5 - 26.5
20,0 68.0 5.5 - 24.0
22,0 6 | B0-230
24,0 752 45 - 220
26.0 788 “a5-210 |
28.0_ g24 | 40-200
300 | 860 40-19.5

Injector Settings

har atmos

LT1 Builds 1-8 162 160
All other Builds 182-205 | 189-200
LT? .Q_-‘II Builds 192-2[}5 THL-200
LW1.2 All Builds| 192-205 | 189-200

fssue 20 January 19595
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Section b - The Governor

Section 5 - The Governor

Contents
Governing Ranges - LT 90
Gowverning Banges - LV 971
Governor Modificallons 97
Governor "B Setling g7
Governor " Solting g7
Speader Spring TP Selling a3
Speeder Spring "0 Selting 94
Governor "G Setling . 94
Governor "D Selling . gh

Gowvernor Weilghls
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Section b - The Governor

LT GOVERNING RANGES TO BS55514

Botore using these tables refer 1o "Governor Megifications™ an pags 97

LT1 - Builds 1-8

Full Load r/min Ranges

Build Within 4%4% Within 8% Outside 8% Idling Limit
01 2000-2500 1000-1999 900-1000
03 06 07 - 2200-3000 1000-2199 900-1000
05 08 ~ 2800-3600 2400- 3600 : 2200-2300
02 04 - | 1200-1800 1000-1199 900-1000

LT1 - all Other Builds

Full Load r/min Ranges

Build Class Al - bl Class B1 - 10% Dutside 10% Idling Limit
1011 20 27 32 1200-1500 10002-1199 4001000
0913141617 2500-3000 1000 b-2409 1050-1150
1921 22 23 25

26 28 29 30

30 2500-3000 | -
I 2900-3300 J3700-7899 ]

15 18 24 3200-3600 2700-3199 | 2100¢ 2699

Notes:

2 Full load range outside 14%,
B Full load rangs outside BO%,
= Full load range outside 12%.

LT2

Full Load r/min Ranges
Build Class Al - 5% Class B1 - 10% Outside 10% Idling Limit
6 1750-200 1650-1749 16501750
01 02 07 2500-3000 10009-2499 1050-1150 |
03 04 2900-3300 2700-2829 - 2600-2700 |
05 3200- 3600 2700-3189 210052699 2200-2300
MNaotes:

A Full load range oulside B0%,
b Full load range outside 12%.

o LT, LV Workshop Manual
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LV GOVERNING RANGES TO BS5514

Sefore using these tables refar 1o " Gover ifications”.
Bl g these tables refer 1o "Governor Modifications

LV1

Full Load r/min Ranges
Build Class A1 - 5% Class A2 - 8% Class B1 - 10% Class B2 - 15% ldling Limit
01 02 03 07 08 ) 2300-3000 1900-2299 1060-1150
04 05 | 3100-3600 | 2300-3099 | 2200-2299 -~ | 2200-2300
06 | 1800-2000 1600-1599 | 1650-1750
09 ~ ] goo-1200 : 900-1000
Lv2

Full Load r/min Ranges
Build Class Al - 5% Class A2 - 8% Class B1 - 10% Class B2 - 15% ldling Limit
01 07 07 08 - - 2300-3000 | 1900-2289 1050-1150
03 04 2500-3300 - ) 2600-2700
05 3100-3600 2300-3098 3200-772949 2200-2300
06 o 1600-2000 1500-1899 | - e - 1650-1750

GOVERNOR MODIFICATIONS

I laler text dezling with the gowernor these
changes will be referred to as being aoplicable to
‘Early Engines’ or "Later Engines’.

Governor Thrust Sleeve

There have been allerations 1o the governor
thrust sleeve assembly and the bwo lypes are nol
totally inlerchangeahla.

A one-picce  CNylalron”  sieewe has been
introduced 1o replace the criginal sleeve assembly
The new tyoe is inlerchangeabla with the criginal
fthe:-

. Gowvernor laver shoes are removead.,

b Govornor waighl shoes are remaoved,

o Governor slaoyve setting "4 is sel at 8.75mm
(0.325in).

The above changs was introducea on and after
the following enging seqdal numbers,
36 02475 LT1
36 00487 LW
36 00381 L2

Governor Pivot Support
FRo-cesigned supoort blacks and return springs
are now  fittes with  the springs notl being
inlerchangeable, if the pivot olocks are changed
Lher returr springs muast alse be changed.
The abowve change was introduced an and after
the foliowing engine serial nambers,
36 00322 LT
36 00041 LW
36 00061 L2

fssue 20 January 1995

SETTING THE GOVERNOR

Botore attempting 1o set any governor refer to
“Governar  Modifications”  and  "Governing
Hanges”.

To adjust or check the settings, it is necessary
to remove the fusl pumz inspection doog’s and
the end cover. The engine control must be in the
starl position and the end of the camshaft gently
tapped towards the fhveeheel to take up any end
prlay.

After all settings have been carried oul, ensura
the fue! pump rack and all moving parts move

fraaly

& CAUTION

Extreme care must be taken to ensure that the
governar is correctly set for engine type and build.

LT LV Waorkshop Manwa! 97



Section b - The Governor

Governor "E" Setting

1.

Adjustment 'E'. as shown in Figure 68,
should be checked and if necessary shims
added or removed o obtain a clearance of
0.12-025mm (0.005-0,010in)

Figure 5.  Governor ‘£ Setting

F A

82

The pivot pins {B) can be withdrawn with a
small digmelar piece of stlf wire, they are
drilled at one end only therefore extreme care
must ba laken on re-assemily 1o ensure they
are fitted with the holes facing cutwards,
Take care 1o retain the endfloat shims.

Chack thal the governor lever assembly is
perfecthy free 1o move.

The small return soring, which s anly fitted
o variable speed enginas, is fitted 1o the fuel
purmp side end of the lever assembly ana the
short tail is wound backwards and  hald
caplive under the pivel support Block,

LT, LV Waorkshop Manual

Governor "A’ Setting

Figure 70, Governor'A° Sen‘_.r'f;g

Sel the dislance "&" between the end of the
thrust slecve anc the shoulder on the
camshaft gear hub, 1o 50mm (019700} on
garly enginas and 8 25mm {03250 on later
enginas oy matking a  scribed  line  the
required distance from the shoulder and then
mowving the thrust sleaeve Torward 1o this
soribed mark

‘With care, an engineers scrawdriver can e
fitled behind the governaor lever assembly 1o
Hold it in the correct pasition while the next
stages are carrad out.

On LT/ engines:

2.

Check that the calibration mark (%) an the
fuel gump s e line wilh the mark on the
cantre of the fuel pump hody, as shown in
Figure 71, while the distance "A as given
in e 1., 0s maintained.,

Figure 71, Fusl Pump Calibration Marks

4.

If the twao calioration marks are not i lina
they can oo adjustod by altering the effective
length of the governor ink through the teeo
lockauts on the outside of the govermno
lewer,

Ensure the chamfered spacer iz seated whean
making this adjustmant.

Heolacs the tinkage Lo the oump,
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Section b - The Governor

o Release the governor lever assambly and Speeder Spring 'P’ Setting
check that all pans of the governor move B
ooty & CAUTION
The 'P' setting is only used on LTT Builds 07-08
On LT/LV? engines: and is the fength of screw thread protruding

through the__speeder spring adjuster nuts. )

£ Disconnect Mo.? fouel pump linkage from

Mo T pums by 1. Genty move lhe governor plate forward
sufficiently to ensure the chamfereq spacer
behind the locknuts on the speeder spring
linkage is sealad.

a.  Sliding the owal split ring towards the
gear and.

oo Lilting the spring tail from the end of
the governar link,

Remaoving the governor Ink from the
fuel pump rack.

2

7. Check that the calibration mark {X) on Mol
luel pump is in line with the mark on the
cantre of 1he fuel pump body while the
distance A7, as given in llem 1. on page 92,
5 rmaintainad

Figure 73, Governor P Selting

7o Adiust the bwo loccknuts on the speader
spring Lk untll the end of the link is as
giver in the lable below.

Build mm in
LT 7 | 0,22
02 04| 50 0,20
Figure 72, Fue! Pump Calibration Marks 03 06 0/ 1.5 !:'-C'ﬁ
O 08 5.0 0,31

2. I the two calibration marks are not in line
thewy can be adjusted by altering the effective
angth of the governor link through the o
ocknuts on the oulsice of the gowernor
lerver.

Ersura the chamifered spacer is sealad whan
maxing this adjustmeant,

9 Replace the linkage to Nl pump
100 The length of tha link from Mo 1 to Mo 2 Tus

pump s then acjusies by remowving  the
linkage from Moo 2 pump and retating the
link as necassary until the calibration marks
e on Doth o pumps ame i line
simuliananusly while the distance “A'. as
given m tam 1 on page 372 0s maintainad.

11, Releass the governor lever assembly and
check thal al parts of the gowvernor moyve
frealy.
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Section b - The Governor

Speeder Spring 'Q" Setting

T Gently mowve the governor plate forward
sufficiently 1o ensure the chamfered spacers
opehind the locknuts on the speedear spring
and governar linkages are seated.

Governar 'O Setting

Figure 74,

2. Adjust the two locknuts on the speeder
spring link until the ends of both links ars
as qiven in the tabla balow,

Build min in
LTT 10112027 32| -05 0,020
0913141617 1.8 0.059
19 21 22 23 25
26 28 29 30 31
12151824 +25 | +098
T2 010207 1.5 +0,080
0304 05| +2.5 010
06 a o
W1 0102030708 15 0.06
04, 05| <25 +0.10
06 09 0 o
L2 01020708 15 _0.08
030408 +25 010
06 09 o | o

Q4 LT LV Workshop Manual

Governor ‘G’ Setting

The "G setting s used 1o ensure that the fuel
pumps deliver the correct amount of fual as
dictated by the enging and build number,

The various seltings are given in the "Governor
"G Belting Table” or page 95, For intermediate
spaeds not given the setling for the nearest higher
spead musl be used,

Figure 75,

Gavernor "G Selling:

A - Automatic excass fusl device
B - Mon-automatc excess fus
nevice

1. Turn the engina contral 1o the cun position,

200 Whith a Teeler gauge of the corect thickness
for the engine and buid insarted belwesan
the control lever and the lever slop loosen
the contal plale relaiving screws (4) and
rolale the plate (B untl the fuel pump
calizration marks are aligned,

3. Tighten the plale relaining scraw,

4 CAUTION

Extreme care must be laken when inserting the
feefer gauge or rotaling the plate to ensure that
the governor daes not maove into the starn
position.
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Governor ‘G’ Setting Table

Build i it
LT 01 03 06 0.5 0,020
02 04 07 0,028
06 07 18 24 0.3 0017
08 0.4 0016
09121623 26 28 1.2 0.047
101527 1.0 0,040
11 20 0.6 0.074
13741719 11 0k 0,020
27 25 29 30 31
a7 ] 0
LT2 0102 07 05 0,020
03 04 1.2 0,047
05 1.0 0,040
06 0.7 0,078
L1 01 06 07 1.0 | 0040
020308 06 0.02:
04 OF 0.8 0.037
09 0 0
L2 07072 0607 0B 0.6 0.024
03 04 1.2 0047
05 1.0 01.040
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Governor "D Setting

This setling is only used on engines nol Diled
with an automatic excess fuel device.

l'he excess fusl setting "D is the distance
betwesn  the governor  lever  step and  the
crankeoase. With the fual pump calibration marks
aligned  the distance  should  be §0-80mm
(024-0.37nY.  If this s not correct the wire s
carefully bent until it is.

Figure 7E.

Governar ‘07 Setting
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THE GOVERMNOR WEIGHTS

The sintered governcr weights are locates an
pins pushed inta the camshaft gearwheal held in
position by self-tapping screws,

Fram  the following engine numbers  the
governor weight shoes were no longer filled,

36 02475 LT

36 004597 1LV

36 00387 L2

Changing Governor Weights

4

Femowve the gear end cover,
2. Remowve the fuel pump inspection door/s.

3. Remove the governor lever and  sleeve
assemblias.

L. Tum the engine until ona of the governor
waights is in the 1-o'clock positicon,

B Wery carefully mowve the camshaft out oa
raxirmurm af & Cmm (0,247
Moving the camshaft out more than this will
allow the cil pump plunger to move away
from ils cam and become wedged an the
carnshaft,

i, Remove the self-locking screws (&) ano
washer.

7. Push out the pivet (B} just sufficiently 1o
axtract the govarnor weaight ()

8. Fit the new weight.

Weights and Speeder Springs

Figure 77 Governor Weights

J. Repeat the above procedure for the secand
aovernor weight,

10, Remove  the speedsr
guvernor lever assembly

spring  from o the

11, Fita new speader spring, if necessary.
120 Replace tha governor lover anc  slesve

assemblies, the the fuel cump nsoection
doords and Lthe end cover

86 LT, LV Workshop Manual

Build Code
LT1 o] wo
0204 DB
030607 GG
sl Uy
0913141617121 TU |
22 23 25 26 28 29 31
1011202732 DB |
120 un
1518 24 J N
30 Bl
LT7 01 0207 T L
oz0al uUN
o5  JN
06| A0
L1 01020207 08| TuU
04 05|  JN
06| A0
o8| BB
16518 24| J N
L7 01020708] TuU
03 04| UN
05| UN
06| a0
Code:
The first letter s the governor weight

dentification and the second is the speecear spring
dentilcalion colour,

B - Black: U - Blue; M - Brown, O - Orange;

Y- ellow
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Section 6 - The Electrical System

Contents
P B T 98
Electrical Equipment ldentilication ., 98
Cold Cranking Battery Requirgment 98
Battery Conmections e 849
Starter Motor U 949
Flywheel Charge Windings. 100
Schematic Wiring Diagrams B 107
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Section 6 - The Electrical System

& CAUTION

Before commencing any work on the electrical
systern refer to the refevant sections of the "Safety
Pracautions”™ on page 6.

Polarity

All elactric start engines have a negative carth
systern and a 12 Volt hywhae! mountad charging
gystem is available dependant an Builes,

ELECTRICAL EQUIPMENT IDENTIFICATION

The following details are not applicable w LTT Builas 07 - 08

Voltage Part Number Rating Pull-in Amps |Hold-on Amps
Starter motor
LT.L%1 12 GOZ-37110
LT.LWZ 17 GO2-37087 1Ak
Stator
LT, LW 12 07 -30800
W2 12 B0 -36640
Rectifier/ Regulator
LT, LW 12 BOT-38210
LY 17 _ B0 -36900
Impulse transmitlar _ 12 BO7-10035
Starter solenoid 12 3_51 37 480 | 2008 at 12 B
Fual control salenaid 17 G01-41430 EEIi_tJ_:; at 2hmm 3.4 oy
Oil pressure switch! ? 12724 | 7871 5.-“/"(.1 BAcat 12724
Relay 12 3BZ.07974 204 MO .14
304 h@{'l 0.4 N
Koeyswitah 1224 F FRT-16R70
Notes:
Insulaled relurm with single pole doule throw contacts.
7 Operates at 0.138-0.344bar {7.0-5.012f in?) on falling oressura.
COLD CRANKING BATTERY PERFORMAMCE RATING
Ambient Temperature Range
System Above 27°C _?_E“ to 1°C ﬂl"_ to vﬂ"_E -9° 1o -18°C
Volts Ahove 80°F 79° to 34°F 32° to 1B"F 167 to -1°F
I'I'I 12 B4 FUA 1108 See Motea
LT? 12 BEA 11248 1E75 204
LW 17 LA 7hA 1204 ) San Motg?
L2 12 04 1208 170 20648
Naotes:

" These engines may be successiully hand-started
doven 1o -157C (B°F) nut the current inaerlia ype
staster motor is not reliable beiow -8°C (18R]

The cold cranking battery  peformance  rating
flgures given are 0 accordance with B5349171: Part
Zand IECAE-1. They relate o the cranking current
requited from a fully chargad starter oattery whaen
tested a1 -18°C (O0°F) and not the current availahle

98 LT LV Workshop Manual

from the batlary at the engine operaling ambient
temparalure statad.
To usa the tabie-

1. Select

thiz

terperaturs rangea,
2. Read ofl the value in Amos
3 Sefer 10 a attery catalogue Tor the battery
FECL B,

Syalom

wollage 2

i

arnlziznl
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BATTERY CONMNECTIONS

Figure 78,

Battery Connections:

A 17 Walt aystem using four GV

Latternas connectad n
series-parallel

B 12 Wall system using teo 0%
Lattaries connectad in sanies,

fssue 20 danuary 1995

THE STARTER MOTOR

Startar motors are designed o overcoma lha
high compression and  inherent drag of  the
moving parts of the engine before it fires. To
reduce pattery drain during starting it is advisabla
Lo lempcrarnly ramove ar redoce any oad on the
engina to lessan the inherent drag of the driven
equipmeant,

To reduce the lead on the starter motor the
engine should, if possible, De turmed for several
revolulions gecompressed  belore operating  the
starter

Before attermpting 1o remowe the starter ensure
that the battery has bean disconnected,

Pre-engaged Starter

The pre-engaged starter pinion maovas into full
engagemeant with the flywheel gear ring belore
full cranking torgue develops. A built-in safety
device ensuras the pinion gaar will aventually
engage should tocth-to-tooth abutmenl ooour
and a clutch prevents the armature from excessive
ratation if the pinion remains in mesh after the
angine has started.

Starter Motor Connections

: -
I L
A
B p
B

Figure 79 Starter Maotor Connections:
& - Insulated Heturn Starter

B - Zarth Return Starter
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FLYWHEEL CHARGE WINDINGS
One ol two yoes of charge windings may be
fitted to the engine.

1. Syncro,

2. Micsa.
& CAUTION
The Syncre and  Nicsa  charge  winding

The {hawhesl charge winding system comprises
of three components; stator, rotar and regulator.

The rotar, in the form of permanent magnets, is
attached to the back of the fhywheal.

The stator consisis of coils ol cooDper wire
wiound onlo a laminated fron core which s
attached to the main bearing housing.

The slator ocutput leads pass through the
flywhee! housing 1o the regulator unit which is
attached 1o the cuside of the housing. Should
any of the output cables be altached to the wrong
wrminal the regulator unit will be permanantly
damaged when the batlery is connectec into the
circuil,

Battery Charge Indicator Light
Some engines may be Titted with an impulse
ransmitter anc warming light 1o orovide  an
indication of when the sysem s faully [he
transmitter s fitted hebtwaan the rectifier/requlator
and the battery, during periods of running tha
indicatar light will remain unlit unless there is a
fault in the charging systam. Tha battery charge
indicator light will always be lil 1o indicate a
charging faull, The light will also be switches an
with  a  fully  serviceable  systemn uncer  the
fallowing circumstancas: -
a. Il tha charge rate drops below @ Amos at
normal engine speed and the batiery is fully
charged,

L. The charge rate drops below 4 Amps at
idling speed,

e LT LV Waorkshap Mara!

SYNCRO CHARGE WINDINGS
Maximum Cutput - Voltage held at 13 Volts

r/min Amps
1000 8.0
1500 12,5 -
2000 ) 16,0
3000 70

Fault Finding

Ihe most common faults associated with this
syatem are deall with in the flow charts,

In cases where no electric start s possible
reference should firstly be made to "Starter Maotor,
Batiery and Charge Systam Fault Diagnosis Flow
Chart', proceeding through 1o other charts f a
charge system fault becomes evident.

Irm cases where a specilic charging fau't is
snown 1o exist refer directly w the ralevant flow
chart,

The necessary  instruments  and  connaction
diagram o carry out the tests are given in "Micsa
Charga Windings” on page 103,

Stator Winding Resistance at 20°C (68°F)

Resistance
LT/
Black to Yellow 0,494 - 0,744
Red o Yellow | 1,28 -1.892
LT/
Black 1o Black 0,22 - 033
Fed 1o Red A00 - 300

Stator Winding AC Open Circuit Voltages
at 20°C (68°F)
The values gven ara True rms AC wolts

LT/LW1

t/min| Black to Yellow Red to Yellow
1000 11 -17 31 - 47
1500 16 - 25 16 - 69
2000|7733 61 - 92
2500 27 - 40 75-113
3000|3748 90 - 134 |
3600 38 - 67 106 - 160
LT/LV2
r/min| Black to Black Red to Red
1000 16 - 24 7 - 63
1500|2338 62 - 93
2000 31 - 46 a1 -1721 |
[ 2500 17 - hf 99 - 149
3000 45 -G8 121 - 181
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Section 6 - The Electrical System

Syncro Fault Finding Flow Charts

Starter Motor, Battery and Charge System

Erggine will not
rotate whan

Engine will nat
atart.

Lstarter mator s

Ewi[-::h et D

yoltmater across

[with siarter
| i foripe D
I{it:.F.s baattery
wizliage fall |
bl 4 Woots? |

Connect

pattery.

Mo

Refar to "Starting and Running
Faults’,

Will eagine rotate by hand?

| dnrit.

Check battery
tarminas and
battary leagstor
connactiong, ]
CONNaCTions are
oo reglanea
battery for a
fully chargen

Can engine ba
startad by

Check starter motar and statter molo
oontrol s II:Z‘I" ol

e

|5 woltmetar 'erl:.n..l.g
ezl 130 Yaits and
ammeter reading O Amps?

Yes I Battary is not being
= charged by charging
jayslem.

| Chack 1 pattery is being
chargad ar overcharged
oy charging system,

Run engina for 14O
minaies weth replacement
battery connactad,
with the engine sl
ranning conrect in both
".'C-|'||'|'|E[Hr AN dmimeler.

Ihen

e

L oelow D Amos?

I8 voltmeter reading
above 130 ana below
4.4 %oits and ammesar
| reading apove 001 and

| as

EBattcn,- nct baing charged by
| charging systam,

Replace raguiator unit.

ls voltmees reading
apove 14 a4 Walts and
ammetar above b Anps?

gystam

Satiary is ba' ng chargen
corracthy by changing
systarm and ariging

Yo | Batiary s being o
| overchargaed oy charging |

Charge System - no charge

I Craesk all wiring cornections
ocetwean starter mator terminals and
recpalator Tor continu'ty, including
impulee transmitter, if fittes

Semair wiring ancSor reslace impudlse
trangmitler, i fitted.

Mo
With angine at rest check il batiory
voltane s present across "BAT FOS
and pattery negative tarminal "B on
regulator.
15 tull Battery woeltage avalabla?

System permanently an full
regulationr.
Replaca reguiator wait,

Yes '; Swstem permarenty on el

ol

edlation,
Replace regulator anit

v

With engire rurning reconrect botn
violtrnater and ammeatern

Volireter stoald read ceteesen 138
ang 14.4 Valts and ammater shaud

; ; ; Yeas ; [
With engine al rest discennest all | , If'dulw iodes, .
2 1 o {ator )
stator winding leads fram regulator L feplace raguiator uni
and carry oul resistance check Mo — —
i st 1 i
benween the two black leads, L~ | Upen circuil cutput windings.
. [ : o Baplace stator winding assembly.
Altermativaly with anging ranring B
carry out an ogen circuit AC woltage I - AT oman oo
i - 1 ST a1 CAses Wnere na DREN Circu
check using - 200 Yokt AC valtmeter, ix v b feact i i
. ; . o wizlis can b read whon resistance 1s
Aesulis snould be in accordance witn | pg within talerarce check security of
thosa given in the tabia, magnet.
|5 statar resistance and open ircait If loose. regair or replace complate
volis within tolerance? tywheet assambly.

fssue 20 Jdanuary 1895

read oetween 001 ard 5 Amps witn
battery chargea.

- —

s

Charging sysEem o 0oerating
correslly.
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Section b - The Electrical System

Syncro Fault Finding Flow Charts

Charge System Overcharging

Battary baing overcharged oy Fwdith engine at rest disconnect stator --TEEE-I Replace raguiator anit. J
charging sysem. regulating wingings, e, bwo rad Y
Y stator leads from regalator, and carry
out resistance check betweer the twa
leads. S
_ B Alterratively with engine ranning Wth enging ranring, reeonnact bo
. Causes | nErTy SUt opEn rcuit AC woltage valimeter and ammeter.
Elhrat'?n' i cneck using a 0-200 Voll AC Wollmeter shouid rean betwean 1358
External heat, i woltmeter. Reaults should bein and 14,4 Vol ana ammeler shiouls
$¢g|2:dance with those given in the read between 01 and B Amps with
ables. crrarged battery.
|5 stator resistance and open circdil larges oatiery
------- E[*l_‘ulb — 1 wolis within tolerance? -
datiesy electralyte gassirg i M e
wiganausly i e S A )
Eectralyle evaparation. ! S Charging system now operating I
Sattery CaEe warm. Feplace statar wondings assembby. | corractly i
Charge System Warning Lamp Malfunction
Battary is being charged
corectly oy charging l
| systen, _,| S
! ESFEED’-‘-G WL AT | - Repair connactions. }———
' &
| .
| f No
I Fault & Check warning lamp bulty | yag Check warning lamz —h-| Are all connactions tight? |
| |with the engine at rest ——=| Flament for cortinuitsy. | CONMECTIONS 0 impulse
) ) . ) transmitier and contral
|—l- dll:i_ t::mtrul keyswesiteh in Iz bullb continuous? keyswitoh, Alse check
| [position 1 warning lamp | carth connections
remains QFF. Delweaaen impulsa Yas
| transmitier case and
| _en{_;lrm Frarme,
I
| ; Y
| Fault B | Impulsa sransmittar Warning arms now
With engine at rest and componaent failure, poErating correctly, -
I—l- control kayswitch in Replace impulse i Wl_‘.h L:i_‘mlrul N
position 1 warning lamp transmnitter unis. k-&:':.-'sw ICII‘- in postion |
rersing O with Broine At rest amp
CM, itk 2ngire surming
[lamp OFF.
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Section 6 - The Electrical System

NICSA CHARGE WINDINGS

QOutput Charge Rate - Voltage held at 12,5
Vaolts

r/min Amps

1000 5,3 - 7.0

1500 100-116 |
2000 13.0 - 145
2500 16,0 - 16.5

Fault Finding

The most common faulis associated with this
system are dealt wilh in the flow charts.

In cases where no electric start s possible
reference should Tirstly be mada to "Starter Motor,
Battery and Charge System Fault Diagnosis Flow
Chart’, procesding through 1o other charts if a
charge system Tault becomas evident,

In cases where a specific charging fault is
Lnower 1o exist refer directly 1o the relevant flow
chart

The follow ing instruments are nacessary 1o carry
oul the 1ests:

02208 moving coil ammelear,

T —

0-20%  moving ool voltmeter or a DO
v timetor,
3 0-200% moving iron voltmeter oroan AC

multimeler, _
4. -5 Ohm meler or multimelar,

M LAY

g

YA
Vo)

Test fnstrument Connection
Diagram.
¥ - Remawsd Br Battery Terming)

Figeure 8O

Stator Winding Resistance at 20°C (68°F)

Leads Resistance
Yellow to ellow 0,45-0.0h
Bed to Yellow 0.295-0.275

Jssue 20 January 1985

Stator Winding AC Open Circuit Voltages
at 20°C (6B"F)
The walues given are True s AL volls

r/min | Yellow to Yellow Red to Yellow
1000] 30 - 34 13- 17
1500 43 - 49 21 - 24
2000| 63 - 62 26 - 32
B o500| 69 - 77 33 . 29

LT LV Waorkshop Manual  TOZ



Section 6 - The Electrical System

Micsa Fault Finding Flow Charts

Starter Motor, Battery and Charge System

Enginea will not
start.

Ergire will not
rotate when
starter motar is
switched on,

Ine

Hafer to “Start ng and Running

—‘*—i

| Connac

Slartar

Wil
= voltmetar across il‘—b switchad an
| battary. | does sattery

woitage fall
bl 4 Yalts?

Mo

Chack battery

lerminals ana

battery ‘eads for |
connactions. 1T
CONNSCTIoNS ara |
goos replace |
batiary for a ‘

Car engine he
starled by
sTarler molar

Yas

fullw,,r chargad Mo

Lnit

W atate by hang?

éifﬂec.k starter motor and staror

L engire r

mot l.j

| Yas

]

Charge System - no charge

Fauis' Y roantrol switch circuit,
s valtmater raading ves | Bateny is not boing |
bz 130 Yolts and | chargad ov charging |
ammetar reading O Amps!? SYRTOMT. !
Eht-:c:k it hattary is being | Fun crgire for 10 | - I'-*"\-.:- trrctar seading Yos datery s haing :-I‘;irq:;:.j
| charqed or avarcharges L mirutes with replacement | o bl o es | L
Lchargen or awvercharged — battery connected. Than anove T30 ang balow corectly by chaing
1 . e | TN - ' . N .
by charging system. | with the engire still 14.4 Walts and ammetar system and osgiral
urmirg connac: in bhoth 9 abave o and | bBatlery must be suspect.
Pwaltrnater and ammenar. Coelowe B Amps? | o
ls waltmeter reading Yan 5H-;—z:tcr~,' i Being i
e abicwen 14,4 Yalts and = cuvercharged by charging i
ammetar above b Amps? |Es:c'n. |

Hattery not being charged by
charging system.

Chack all wiring connestions
betwean starter mator, starter mator
control sweitch and regulator far
continuity, insiuding earth retum
bevwean regulator case ang
fanshroud

Rapai wirng ard/or connestions,

TN:\

With engine at rest check if battery
voltage s preserl oelween H-'(]I':dh:,'l

case and both B oand Cterminzls of

requlator,
I5 full battary voltage availazle ar
bt terminals?

Fapar connection.

|_

Check statos lead connacion wita
requlator. Ensare all termirations i

with regulator blage cornections.
Are all terminations mak g nood
cantact with regulaior lage
Sornections?

requlator nousing make gaod consacs

¥

- e Yas
VWIER Enging al rest papiug regulator —I'-l Replace regulatar unis
nousing fram regulator and carry out
slator winding resistance checks Mo Qpan girouit output windings
he*_-.ﬂ.-'ccq the three stator Ieadsc._ Replace stalor winding assembly.
Alternatively, with angine runeing -
cary aut an apen cireut AC waltage )
. . In cases where no AC open oircult I
‘éw_':k using 0-200 volt AC valtmeter, wolts can e read when resistance s |
exults should be in acoordance with | Mo within taleranoce
o H f . C ! ' f
[those given in table. Chack security of magnet ring in
| Are stator resistanoes ang open flyertreel,
circuil walts within tolerances, It secure replace magret ring,

With engine running recoraect soln

voltmeter and ammetear,

Valtmeter shoula read betweesn 138
arcl T4.4 Valts ana ammeter should

read between Q1 and B Amps with
battary charged

104
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H
[
|
I
i

s

Charging system now charging
SOy,

|

I
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Section 6 - The Electrical System

Micsa Fault Finding Flow Charts

| Battery being overcharged by
charging syslam.

=

Causes
Vibiration,
Exteraal haat,

Effaots
Battery elactrolyie gassing
VigOransy.
Eectralyle evasoration,
Battary case warm,

| Battery iz being u:harf;sa:i—‘

l—' correatly by charging

|
|
I
I
|
I
I

I
I
|
|
I
Ly

Charge System Warning Lamp Malfunction

Charge System Owvercharging

With enging at rast check if full
hatiary vaoltage iz present babwvesn
regulator case and C terminagl of
regulatarn.

Also chack that C terminal in
regulator housing maxes qood
contact with reguiator blage
connection.

|z full battery voltage availakle or
tarminal?

blade connections?

I5 terminal making good contact with |

‘Yes

Chack all wiring connactions
belweaen starter motar, startarn molor
cantrol switcn and reguiator U

Uterminal, including C terminal T

sequlator housing and 18 contact
with regulator lade.

Hapair wiring and or connactions.

bz

M

Senlace regulator urit,

Wit englae ruaning. recarnact bolk
wvoltmeter and ammeter,

Waltmeter should read between 738
ared 4.4 Volts and ammeter snould
read Detwesen 0T and 5 Amps with

chargad battery.

i

CRarging system now operating
COrrEct iy,

|

| Fystem, N i

Roeglace warning lamo
balby,

|

Fault A
With the engine al -eat
and cantrol kevewitch in

TN(J

I Fepair connactions, l—

My

Chack warning lamp bu'b | yes
filarment far continuity,
(s bulb continuous?

i

positior 1 warning lamg
remmaing CQFF

| cannection.

Chack warring lamp
conneclions o contrzl
koyesweitch and regalator
LE terminal. incluging a
chack that LE 1erminal in
regulater housing is
| axing good contlact
Pawitnn regualator Slade

I IA:C a conrectians tight? |

Yes

Y

Replace reguiator unil. |

‘ Fault 5

Witk engine running and
L contrel keyawitah in
{position 1 warning lamg
| remains DM,

fssue 2: January 1995

= W arning lamp aow
ooerating carectly,

e WWith contral
kaysweitch in position 1
wolh enging at rest 2P | g
CIby weith enging rurming
lamp OFF.
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Section 6 - The Electrical System

Micsa Fault Finding Flow Chart

Charge System - low charge

Ly charge situation will became

With engine al rest, check stator icad |

evidant when alternatar sysiem is E‘;gﬂfﬂ'ﬁﬂs;?lgﬁﬂ:_f‘;ﬁgrs in runring check ouiput reading an
s H i+ y ¥ 4. - 1 . B
L 1.-|rt_;|nt;1 enl.'ucr & lowe hattary ar reguiator housing make good contact | Mo woltrmeter and amimeler.
I:.auc:n,:- is hmr-;;_usec 1 supply load with regulater blade connections. Is woltmetar 5170 reading beldw 130
1o auxiliary eguipmant, Are all stator lead terminations Yolts and ammeses still reading
Both situations will raquire mazimum ﬂ?}ﬁ'{;‘g good ‘.““'-'f?“” wiith regulatcr lapproximately haf the outpur charge
output from alternatos, | 2lacs connections: B [ ratar
{ This wan be checkcc_l W|_Ih angine s
| running by connecting in Both
| - . v n a
voltmeter and ammedter. Witk engine a1 rest unplug regulatar
If woltage reading is below 13,0 Valis and carsy cut stator winding Yas
and ammeter reading is appragimately resistance check Detweon the thrae
hat the outpat 25 giver in outout S;-I‘:m'r Il:.‘"d"':" it . .
L . Altarnatiealy with angime running
ik 3T ; | 2] ] 5 . ks
r"ﬁrﬁchi € [:'h:_l': then procesd CArry Oul an open circwit AC voltage |ege—o |
afs o . f T
through tiow chart. | check using G- 200 Walt AC voltmeier, wo
Moo | Besulis should be inaccordance with
on tnose given in takle.
- Ace slaior resistancas ard cpen 1
* rcuit valts within tolerances? i
Replace regulalor unis. }
Cipen circuit winding oetwaen red
Fi={ g one vellow lead, replace statar
winding assembilby, +
In cases where ow AC 0oeh Cirauil ls wveltmeter now reading showve 130 [ 798 The charging system is now ooerating |

walts ane ead whan resistanca is
witin tolerance, check security of
TAQMET Ting.

| secure reclace magnet o,

-

106 LT LV Workshop Manual

f——e| srmrnater reading approximataly full

Reoair connaction, Than with epgine

Wolts ang below 14,0 Walts and

culput as given ir table.

SOECly,
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Section 6 - The Electrical System

WIRING DIAGRAMS

Al cables must be PY.CLinsulalad automobile
cable to BSBEG?. The cable sizes given relate to
the cables bebtween the control panel, or loose
componenis, and the engine being a maximum
length of 1.5 matres and the cables between the
hatiery and engine being a maximuem length of
0.94 metra.

In cases where Micsa Charge Windings are used
without a starter motor the cable size given relates
o the cable oetween the regulator and battery
baing & rinimum langth of 005 metre.

The small numbered boxes shown atlached 1o
some cables are cable identification numbers,

Key to All Diagrams

Flywheal Altermalor Stator

Control Keyswitoh,

Engine Temperature Swilch,

Fuel Contral Solenoid Cirouit Breaxer,
Fuel Control Solenoid,

Battery Charge Indicator.

0l Pressure Owarrics Pushibutlon.

D1l Pressure Switch,

Regulator

Starter Batlary.

Starter Motor.

Contrel Switch {54 rating) - not suppliod
Warning Lamo.

Frotective Switch Halay.

Starter Solenoid

Flug (1801 ane Socket (164},

Al terminal arrangaments are as viewed from
the raar

a3 D —

L

=Rt =

R

Cable Colour Code for All Diagrams
R = Red

A (Smally = Rad {Small}

R (Large) = Hed (Large;

Y= Yallow

E = Black

Rectifier/Regulator Terminals
BAT POS = Batlery +
BAT MEG = Ballery -

fssue 20 January 18995 LT LV Waorkshop Manwal 107



Section 6 - The Electrical System

A0, 30

370,71

12 ¥olt Pre-Engaged Electric Start. (LVE)

O]
©]

.
Q)

\

T NAT

~Cher e o
o £
= 51
= !
b &
i
] =]

___#;1P g s

Gvnchro Charge Windings Less Startar, [LY2]

@
Eaady

GES0.30
1470, 30

140,20
375071

230,71

3740.71

12 Yalt Elesirle Start, (LTALYI)

i
F=
Ftk
H,

(L
| o

o
-]
-

S¥mochro Charge Wirdings Less Stantar.

S0, 30

(LTALV)
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Section 6 - The Electrical System

fl=r=] == e =
alEE | EEe O
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20500

®
ﬂ\\C L4030
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A0, 50 Sl
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| 440,30 @ 35,50, 30
35050 ‘\Q]I_ = _4 -
|1 |
4R
@ #
- 2
Hiesas Chorge Windings Lass Starter. [LTANI] i"(n:r'nn-l.!nh SrtarT wi1Th Syrchre Chargs Windingse. (LVE)
E = J — |
¥ %A“E_ E 1[:! = [s @
] P el [ -
Lo L] 2
|6a 18k Mat] b= Lo
o o % o
alE "
i
Ll =i
B [&] B g
I - S =
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o
e
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Harawlteh Start with Srnchro Chargs Windlngs., [(LTALYL)
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13 B B T:J _} B
¥ ] [ R E?I‘r
s B
e (£1.

J540, 30

F2.4

& L, 30
40, 30

34500, 30
85,0, 20

Elactrie Start witth Panal and Srnchro Chargs Windings (LTALYD

J..- =

<
H
By
=
@% T
4 &

| ik

o
]

L |40
1440
320,
G50,
1450,
1450,
S50,

STart Peral with Fual Contrel Solenctd and Proetestlon Devlcas ond Synehlro Charge Windiegs (LTALVI )
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Section 6 - The Electrical System

q
== Bl
nlu::lmci‘f
| BESD, IO
LE |
- B o oas
e [0 k3 bl =
Y
| 1] “{ ®+ - ! L4030 4 B

S0 T

Elsctric Start with Paral and Micsa Chorge Windinge [LTALWID

35/0.30 I
650,30 Al |
1470, 3¢ [3] %
e
S
® bl
+ T
1=
r.aE A=) |=—.E| @
(= m] =1 a
=
N g
[ =
[4]
"
| E| |
Karew:tch Start with Micse Charge Windings., (LTANMI)
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Section 6 - The Electrical System

O @ T

g —

#8 Eh e i )
oy
o=

-

T L) _.|l._
o
EHs0. 30
S50, 30
80, 30

Elactric Start with Panal and Srrcheo Charges Wirndlmgs LV

() C) ST §n§ !
L/DL30
* (- @ |
©:==:1lIlx
B =
i o {0 (i i |
5 =+ @
a759,7 I-L.?Eq"ﬁm
| .
u JES0 30 H H
T k]
ELFORE
50 A0
Las0 T
1 450, 30
S50 30

Start Panal with Fual Contral

Solanald and Protectlon Devicas and Srnchrae Charge Windlings (LY2)
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A
" ®
35030

S0 S0

@

ol

ki

]

¥
(%] Séélx
.q|

i

__
_J[E :
e
kLo
Kl

o

14,0, S0

opit

470, I8

L350, 30

270 T
IS
vl

A D ap
|40, S0
S0, S0
LA, S0
B8, S0
|40, S0
|40, 50
S50, A0
440, 30

Start Pamal with Fual Contrsl Selerosld ond ProtecTlor Devices ard Micse Charge Windipgs [LTALWL)
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Section 7 - Conversion Factors and Formulae
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Section 7 - Conversion Factors and Formulae

Conversion Factors

The conversion lables in this section have been derived from BS3ED.

LENGTH
metre inch foot yard
mo in ft yd
1 maetre = 393700 37808 . 1.0%836
1 inch - 0.0254 - 00833 00276
1 foot - 0.3048 12,0000 | 0.3333
1 yard = 09144 36,0000 3.0000
Tin = 2% 4mm
Tmm = 0.03937in
LIQUID CAPACITY
litre UK pint! UK gallon? us pint
| pt pal pt
1 litre = 1, hEE '.'fl.?19_!-_f| 21134
T UK pint 1BGEZ 0,200 T.2008
1 UK gailon - 4 5464 50000 96076
1US pint = 04732 08327 07041
VAlso knowen as the lmperial pint
2 Also known as the Imperial gallon,
1 UK gailon = 1,2008 U5 gallon
1T US gailon = DEIZE UK gallon
VOLUME
cubic metre litre cubic inch cuhic foot
mA 1 ind - 12
T cubic metre 10000 BI023 8 ah 3147
1 litre. = ¢.0010 61.0238 0.0353
1 cubic inch = | resmixi0s 00164 57870 % 10
1 cubic foot = 0.0283 28,3168 1728.0 ]
Tdm3 = 11,
Ting = 16387 1Tom?
LINEAR VELOCITY
metre per foot per foot per inch per
secomd second minute secoml
mis Itis ftj.';rﬁ“ in/s
matrefsecond = 3,280 108 BRI 303707
| footisecond = 0.3048 B 60,0000 12,0000
1 foatiminute - 0.0051 0.0167 £.2000
1 inch/second - 0.0254 0.0833 hoooo |

16 LT, LV Workshop Marnual
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Section 7 - Conversion Factors and Formulae

RATE OF FLOW - MASS

kilogram kilogram pound pound
per second per hour per second per howr
" kyis ka/h Ib/s Ih/h
1 kilegram/second - SE00.0 22048 SB36 6
T kilograrmy nour = PATEE A0 " 61238 x 104 ".2:2@-’-15
1 poundsecard - 04535 18329 N 36000
1 pound/hour 12690 x 104 04535 27777 x 10re
RATE OF FLOW - YOLUME
cubic metre litre cuhic foot UK gallon
per second per second per second per second
m3/sec I/s fiifs " nal/s
1 cubic metre/second = jooon 36,3147 218,968
1 liressecand - 0.0010 00363 0.2200
I cusic footfsecond - 00283 28,3168 - 6.2788
1 UK gallonfsec = | asasox103 45481 01606

UK gallon = 1.200% US gailon

PRESSURE - Table 1

newton per kilogram-force pound-force pound-force
squane per square PET Square per square
_ _|||i||i|'|1£:tm centimet_re _ inch {l_:n_l_]l_t
M/ mm kqf/cm? Ibi/in2 IbF/fi2
1M mmE _ = 10187z 1-’1&;.';;'_38 F0EEL A
1 kgfiomi = 98066 « 10-2 14,2233 2048716
1 Ibffin? = BESAT « 104 00703 144 00
1 bt = AFEED w105 4 BR24 x10-2 69444« 10-3

1Pa {Pascal} = TH/m?

PRESSURE - Table 2

kilogram-farce

pound-force

PET Square PEr SHuAare
bar atmosphere centimetre inch
bar atm kgf/cm? Ihf iz

1 bar - 0.9869 10197 14,6038
1 armoaphears 10733 10337 14 6805
1 kgliom? ' - 0.8807 0.9678 14,2233
1 Ibtin - noess 0.0680 00703
PRESSURE - Table 3
inch of foot of millimetre inch of
water Wa;t.ﬂ.l_ l]l: ml’.ll‘.uﬁr ___mEll:Ll.l',r
in H-0 ft H,0 minHg inHg
1 inch of watar = 0.0833 1.8683 0.0735
B 170000 : 08877

T foct af water

T mm of mercury

D.h3k3

T inch af meeuny =

T hEhT

224788

S

1329

74 A000

R R

T Heid -~ L0037 SER
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Section 7 - Conversion Factors and Formulae

TORQUE {Moment of Force)

kilogram-Torce pound-force pound-force
newton metre ~metre foot inch
Nm  kgfm Ib ft Ihf in
1 Mewton metre = - o020 07376 a2.8hoy
1 kilogrgum-fmcu metrs = 28060 12330 BE 7963 N
1 pound-ferce foot = | 1.3558 10,1382 | zoooo
1 pound-force inch - 01130 0.0115 0.0832 -

The kilogram-force is known as the kilopond (kp) in Germany, Tkol m o= T m

FORCE (Mass x Acceleration)

newton kilogram-tforce pound-force poundal
N kaf I pdl
1 Mewton D018 02248 42330
1 kilogram-force - = 98086 220448 FO.8318
1 pound force = 44482 0.4536 B 321740
1 poundai e 0.1382 00141 00311
The kivagram-force iz knowen as the kilopond {kpy in Germany, Tkof = Tkp
Tpdl = 1ih ftys?
TH = Thkg mys?
EMERGY - Table 1
kilogram-force foot horsepower
kilowatt hour metre pound-force hour
kWh kgfm it b hp h
1 kwWh = 36708 x 708 2.6502 x 106 1.3410
T kgfm NN 72330 3.6530 x 106
111 Ibf 37661 x 107 01382 50606
1 hp h - = 07457 7.7374 x 106 1.98 x 108
EMERGY - Table 2
British thermal
joule horsepower hour calorie unit
oy hp h cal Btu
1 Jouie 3ER0 10T 02308 SA7ET x 10
'I. harsepower hour . =] 2,6845 1 TO6 647 ‘.ﬁﬁ-m 254-‘—.5—3"”” .
1 calorie 41868 | 1.5606x 10 3.9683 x 103
1 British thermal unit - 105506 39301 x 104 | 251996 |
POWER - Table 1
metric hrake British thermal
kilowatt ~ horsepower horsepower unit per hour
W cv bhp Btu/h
1 kv 1.3086 L34 341214
1oy - 0,7365 0.9863 ~ 2508.63
1 bhyp ' - 07457 1.0138 264443
1 Brufh = 0.0002¢ 3.9846 x 104 | 3.9301 x 10
Tha matric hosepower 15 mare commonly known as the Cheva VYapaur (CW 070 = TCH = TPS)

1
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Section 7 - Conversion Factors and Formulae

POVWER - Tahble 2

kilocalorie British thermal
walt - per hour unit per hour
w ' keal/h ~ Btu/h
1 Watt = 0,8588 3.4171
1 keal/h _ = 1.1630 - 3.9683
1 Btu/h ' = 0,2930 02519
SPECIFIC FUEL CONSUMPTION
pounds per pounds per grams per nrams per
horsepower Cheval Vapeur kilowatt Cheval Vapeuwr
hour hour _ hour hour
Ih/hp h Ih/CY h o/kW h g/CV h
1 Ib/hp h = 00867 608.27 447.33
1 Ib/CY R o = 10140 ' 816,80 46358
1 g/kW = | 16440103 1621 % 10°3 _ 07364
R - = | 223Bx103 7.205 x 103 1.3600

The Cheval Yapeur [CV) s also known as the metric harsepoweer. {12V = TCH = TP5]

Tk = 453 58%g

TEMPERATURE
The temperature uail in most practical use in
many countries is the degree Celsius ("C),
howeyver  the  tarms  Centigrade  (°C) and
Fahrenheit (°F1 are stll in use. The Fahrenheit
spale s not formally defined but it is genarally
recognised that the temperature dilferenca of 1°F
is egual to five nintns of the lamperature
differerce of one degres "G
1"F = 9 "C+ 32
-
"Co= 5 {'F-32)
g

The refinements  of temperature scales  are
abstruse, but for most practical purposes the
fallowing  relationships apply, For the sams
lemparature, it 1and @ represent the lemparaturs
on the Fahrenha't or Celsius scalas, similarly rand
[ the Rankine [aosolutle Fahrenheit "R and Kelvin
(absolute Celsius K temperatures, respectively,
then

@oo= h (t-32)
Kl
T = &b {1+ 48887
Kl
rooo= 1+ 4h9.67
The temporalure  at the  triple point o of

weater, fwehara watar, ice and waler vapour are in
aquilicrivm) s wary shghtly removed from Lhe
temperature of  the melting point of ice at
atmospheric pressure (the ce paint)

fssue 27 danvary 18995

METRIC PREFIXES

Factor by which the
Prefix Symbol Unit is Multiplied.
ters 1 1000 000 Q00 000
giga o & | 1 000 000 ':_‘rli!llifl
_rnugri i 1 000 000
kit -<-h 1 0G0
hacto _ b 100
deca _ ol o
deci- d U.'I“
centi C _ .D.C"-
il i 2000
MiCro u . li'.}.ﬂ'le] 20
IEn n - U:[._fl{flﬂ 0y Q0
pico p U.-I:SEJG 000 GO0 :am_
emis f U.U{?E.J”C'Oﬁ 0G0 -Dﬁﬂ Qi
_;'.n.uo. ks u,-ﬁ'm':) 000 Doo Gl.?uf] D0 f?":l.1_

CALORIFIC VALUE OF FUEL
kd kg - 42800
Btu/lh- 18400

AIR DENSITY
=1 208kg/m3 = 00752 b/

LT LV Workshop Manual
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Section 7 - Conversion Factors and Formulae

Formulae
BMEP 60000 o Piston Speed
Bar = KW x B0 W A0 ] = g r i
Cylinders 2 rfmin x bore area (mm?2) x stroke {mm) misec stroks I{SSEDX Ll
Ibffin® = bho x 792000
Cylinders x r/min x bore area (in?) x stroke iin) ftimin = stroke (ind x rfmin
&
Torque
M = W x 9548 « OL
rfmin Mechanical Efficiency
Y= Bhp = 100
bt = bhp x 5252 » OL ifn
rimin
DL = Overload
Mo overload = 1.0 Cyclic Irregularity

o ol = ] -
10% overload = 1.1 max flywheel speed - min flywheel speed

mean fhewhesl spead

Fuel Consumption

Iih = alkWh x kW x L
840 Power
kW = cimin x Torgue{Mmy
plih = lbibho b bhp % L GRAD
1,08
L = Load {naturally aspirated engines) bhp = imin x Torque(ib M)
100% = 1.0 0% = 0,bA Einy
% =078 25% = 0,40
L. = Lead {turbocharged engines)
100% = 1.0 0% = 0.6b Continuous Power
75% =078 25% = 0.38 1bhp = 1.014CY = 0.746kW
A Specific Gravity of 0.84 is assumed, Tlewy = 1,340php = 1,3680V
10 = 0888bhp = 0.736kKW
Dil Consumption
lf24h = o kW h s kW
4927 _ Intermittent Power
TOBhp = 11180 = DKW
p1e2dn = bibho hox bhp T.kW =1474ohp = 148950V
0.15 11CY = 1.08B8bhp = 0.810kW

A Specitic Gravity of 0,886 is assumed
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F
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Formulae
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Governor Wealnhts

H

Head
Head Clearance
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Injecticn Pump
[njector

Injector Back Leakage
Injector Cleaning
Injector Faulis
Injector Parl MNumers.
Injector Ramowal Tool
Injeclor Setting
Injector Settings

J

Joint Sets
Jainting Compounds

L

Laying-up Procedure
Lift Purmp
Lifting Eye

M

Main Bearing Housing

Wain Bearings

Manifolds

Manual Excess Fuel Assembily
Modifications 1o the Govearnor

M

Micsa Fault Flowe Charls

0

I Dhipstick

2l Filter

il Pressurs

il Puimp

27l Seal

il Seals

il Strainer

e sams

2l Sump Capacity
Crparating Instructions
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1Y
WARNING

Engine exhaust and some of its constituents are
known to the State of California to cause cancer,
birth defects, and other reproductive harm.
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