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Introduction

Introduction

The manual has bean compiled in oose leal Torm
and when  further alteralions  are made  the
individually affected pages will be up-issued and
made available for insertion in the manual in place
of those they supersede,

The purpose of this manual is to give infermation,
operaling, maintenance and repair procedures for
ane and two cylinder warsions of Lisler-Peatter LT
and LY engines.

It is designad primarily for use by gualifiad
lechnicians  with  electrical  and  mechanical
EHpErence.

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

The information,  specifications,  illustrations,
instructions and statements contained within this
publicaticn are given wilh cur best intentions and
are helieved 10 be correct at the time of going 10
press.

Qur policy is one of continued development and
we reserve the right to amend any technical
information with or without prior nolice,

Whilst evaery effort is made to ensure the accuracy
of the particulars contained within this publication
neither the Marufacturer, Distributar or Dealer
shall in any circumslances be held lizbla for any
naccuracy or the consequences thesaof,

The infarmation given s subject 1o the Company's
current Conditicens of Tender and Sale. and s far
the zssistance of users and is based upon resulis
obtainea from tasts carried oul at the place of
manufactura. This Company doss not guarantee
that the same results will be obtained elsewhere
undear different conditions.

Farts thal have not been approved by this
Company cannot Se relad upon lor coreet
malerial, dimensiaons ar finish, This Company
cannot therelore, be responsible for any damages
arising  from the use of such parts. When
purchasing parts or giving instructions for repairs
users  should, in their own interests,  abways
specily Genuine Parts and quote the Parl Mumber,
Description of Part and the Engine Serial Number,

2 LT LV Waorkshop Manual

When a diesal engine is operating or haing
ovaerhaulad there are a number of associated
practices which may lead 1o persornal injury or
product damage,

Your attention is drawen 1o the symbals shown ana
descrived Delow which are applied throughout
this publicaticn.

& CAUTION

Fhis caution symbol draws attention o special
nstructions or procedures which, if not correctly
folfowed, may result in damage fo or destruction
of equipment.

& WARNING

This warning symbol draws attention o special
mstructions or procedures which, if not strictly
abserved, may result in persanal 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 PERSOMAL INJURY, OR LOSS OF LIFE.

Naote,
Anote is usad 0 draw vour stlention 1o additional
crimporlant infarmation.
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Section 1 - General Information

SAFETY PRECAUTIONS

The fTalicwing safety precautions are of a general
mature mare specific precaulions appear whers they are
ralovant,

General Precautions

& CAUTION

Some engines may be fitted with sealfs or "0 rings
manufactiured from VITON ar a similar material

When exposed to abnormally high temperatures, in
excess of 4O0°C (7H2°F), an extremely corrosive acid
iz produced which cannot be removed from the skin.
If signs of decomposition are evident, or i in doubl,
always wear disposable heavy duty gloves.

A WARNING

Some components on the engine and transmission,
such as gaskets and cfutch dises or brake bands, may
containr asbestos.

@ Ensure the anging s securely mountead.

[ Ermsure that there iz a genercus supply of cooling
arnd combustiaon air availahle.

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

®  Keep the body end ciothing olear of all maving
or hot parts.

®  ever allow any part of the bady 10 come into
contact with high pressure fuel oil; for example
wehen testing fuel injection equipment.

®  Thomoughly clean any wbricating ai or fusi fram
the skin as soon as is practicable alter contact.

® Rectify all fuel ang ol lesks &s soon es s
oracticabye and clean any soillages when they
QGCUT,

® btnogine lilting points are designed to lift the
aniine only and must never be used to lifl the
compEets plant

®  Isolsle the battery before commercing any work
on the enging

Battery and Charging Prrms_uytiq__ns
&% WARNING

Hallteries contain suwlphuric acid which can cause
severe burns and produce explosive gasses.

If the acld has been splashed on the skin, eves or
olothes Hush with copious amounts of fresh water and
seel immediate medical aid,

& CAUTION

When charging the starter battery by means of an
external source the charge winding regulator rectifier
must be disconnected from the starier battery.

Faifure to do this will result in discharge of the starter
battery and damage to the regulatarirectifier,

& Do not smoke near the batteny.
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5] Keep sparks and flames sway from the battery,

Keep the too of the ballery wal ventilated during
axternal charging.

L] Whaen removing ar fitting a beattery disconnact
the earth lead first and reconnect il isst.

®  Switch  off  the battery betore

ciscannecling the charge lsads.

charger

Mewer fiash conneclions to chook current How.
Mewer use s damaged or unsarviceable batlery,

Kesp chider and animals well avay from ali
Latteries.

® Mover remove any electrical cable whiis the
nattery ‘s connected in the oirowil,

® Only dizconnect the battery with the sngine
stopoed and with all swaitches in the off position.

®  Always ensure that cables ars fitted 1o their
corect ierminals,
A sharl cirouit or reversal of paarity wiil ruin
dicdes, transistos and the reguistar,

®  MNever connect a battery inle the svstem without
chiecking that the voitage ana palarty are coreck,

®  Mewver experimant with any adjustmants or repairs
to the system.

® The battery anc charging  systen must be
disconnected nefore commencing any sectric
wilding when a poe strap is directly ar indirectly
connecled o the engine

® To oprevent ireparabie damage o the charge
winding rectifier/regulator unit never allempl o
start the engine when the system has been
disconnectad from the baliery.

Precautions for Filters and Elements

® The materals used in the manufaciurs and
treatment of same Tilters and elements may cause
irrtation o discomfort if they come irke contact
wilh the eyes ar mouth and they may give off
toxic gasses f they are burnt.

®  Used iguid Tilers and slemsnts conain some of
the filleras hguid and should be handed and
cispasnd of with care,

@  Afler hendling new or used elements the users
hands shoule be tharaughly washed, particuizsly
haefors eating.

& WARNING

Frodanged or repeated cosmtact with diese! fual and
used engine aff may cavse serfous skin disorders.
Apgrly a good quality bardier cream to the hands and
forearms and wash hands and arms thoroughly on
completion of the work or before eating.

fssue 2; January 1995



Section 1 - General Information

Fuel System Precautions

@ When oriming or checking the Tuel pump timing,
cate must be taken toowine spilled fuel from the
autside of the engine,

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

@  Special care must be taken to see thal there is
no leskeae from the joints of the uel pipe
carnnection Lo the pump.

@& When tightening or lcosening the fuel pump
delivery  connections, use Twoo spanners o
prevent the pump fram twisting on its seating
and  causing  misalignment  of  the  oumo
calibratian marks.

@ When refitting the fuel pipe from the pump o
injector the connection 1o the injector must be
tightened befare the connection to the fusl
pump

@ It iz most important thil &l fuel joints are tight
and leakproof,

@  Abways Tl the fuel tank through a fine strainer,
prefarably at the end of the engine wark peroc.

Starting Precautions

Starting ary diesel engine can be dangearous in the
hands  of inexperienced  people.  Instructions  for
starting and stopping the engine can be found in the
Operatars Handbooak,

hBemre attempting to start any engine the operator
shouid:

® Fead the Operators Handbook

@ Understanc and have been instructad in the uss
of the engine controls and their funclions.

@ Be converzant with, and understand the carrect
starting procedurs,

® Enzure Lhe engine is free o turn without
abstruction.

@ Maintain an adequate sUDRY af combustion and
caoling air.

] Ensure the air cieanar is firmly attached.

@ Cneck that the fue and lubricating oil levels are
correst and correctly primed,

® Check the electric start battery, i fined. s
carectly connecstaed and fully charged

YWhen aanc staling

@ Ensure the cormect slarting handle which has
besn designed for the engine is used.

®  Always clean snd dightyy oil that pan of tha
handle which fils onta the engine before
altemating to starl the engine.

L ] Haold the handle firmey with the thumb on top of
the grig and aot around i,

Issue 20 fanuary 1985

®  After fitting the handie, and befare attempling
srart the engine, check that it does notl bind on
the starting dog.

A WARNING

When the engine is firing it is dangerous to allow the
handle to rolate on the running shaft.
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Section 1 - General information

Safety Symbols
This  sectian

identifies  the 150 B9G2

currentiy wsed by Lister- Petter,

N

Stop contral {an engine)

©

Engine ail fill

O

Clockwise rotalion

Rotational speed contral

O

Fead the handbook

O

Ol pressure

Battery charging condition

8 LT, LV Workshop Marnual

Retational speed contral

&

Linzar speed contral

(O

Engime ail level

A\

Electrical hazards

Elapsed hours

|

Ergine cranking

symhbois

D

Crigzal fuel fil

Anti-zackwize rotstion

g eve - anagine only

A

Ganaral hot surface warning

Tachometer

O
(1]

Fra-heat

fssue 2: danuary 1995



Section 1 - General Information

BUILDS

Where the buils number is praceced by a 2 this
ingicates  that the eangine is  eithor of a
ron-standard configuration, or containg
rnan-standard parts or accessoras.

Whan new parts are requirad for such a budld it
5 suggesled  that  reference be  made Lo
Lister-Pelter to  determine the exacl enging
speciflication and which parts are non-standard,

LT1 Builds
Build Speed Speed Set r/min | Governor Range r/min Rotation
a1 Yariatle 2500 10002500 .
o Variagle 1000 1000-1600 i
03 Variable 3000 1000-3000 |
04 Variable 1500 1000-1600 |
05  Fixed 3000 2400-3000
06 ' Fixed 3000 C 2400-3000
o7 Varable 3000 1000- 3000 o
08 Fixed | 300 2400-3600
09 Variable 3000 1000-3000 Clockwise
10  Variable 1000 1000-1500 Clockwise
11 Variable 1500 1000-1500 Clockwise
12 | Consant 3000 3000 Clockwise
13 | varable 3000 1000-3000 Clockwise
14 Variable 3000 1000-3000 Clockwise |
15 Constant o dnGC' 3600 . _l;_‘,_lcck;ﬂ;'isu
17 Variable 3000 1000-3000 | Clockwise
18 ~ Constant 3600 3600 Anli-clockwise
T Variable 3000 1000-3000 Anti-clockwise
_____ 0 Variable 1500 | 1000-1500 Clockwise
23 YWariable ECIDD 000 - 3000 Anti-c Dck'«_'-:r_ise
25 Variable 3000 1000-3000 © Ant-clockwise
26  vaiable 2000 1000-3000  Anti-clockwise
a0 Varizble 2200 1000-3000 Anti-clockwise
21 wariahla “.3[}0.@ 1000-3600 Clockwiséu
az Consiant . :IC'U'U 1000-1500 C|Ock\-\fi“8;:.-:'m

fesue 2- danuary 1895
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Section 1 - General Information

LY1 Builds
12v Charge | Speed Set Governor Range
Build Speed Windings r/min r/min Starting Rotation
1 Variable Mo 2000 T000- 3000 Hand | Anli-clockwise
(0 Variahle Mo 3000 1000-3000 Hand | Anti-clockwise
03 YVariahle s 3000 1T000-3000 Electric | Anti-clockwise
04 Constant Mo 2600 3600 Electric | Anti-clockwise
05 CConstant | Yes 3600 ©3B00 |Electic| Anli-clockwise
06 | Constant | Nao 1800 | 1800  |Elecwic| Anti-clockwise |
o7 Variahle M 2000 1000-3000 Hand Anti-clockwiso
06 Variable | No | 3000 | 1000-3000 | Hand | Anti-clockwise
09 Variakble Mo 1000 T000-1500 Hand Clockwise
LVZ 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
02 YVariable Yes 3000 1500-3000 Electric | Anti-clockwise
03 Constant Mo 3000 3000 Hand | Anti-clockwise
04 Canstant Yes 3000 3000 Electric| Anti-clockwise
Oh Constant Yes 3600 3600 Electric | Anti-clockwise
05 Constant Mo 1800 1RO Elaclriic | Anti-clockwise
o | vadable | Yes 3000 | 1500-3000 | Electric| Anti-clockwise |
08 |  Varable Yes 3000 1600-3000 | Clectric | Anti-clockwise

7o LT LV Warkshop Manual fsswe 20 January 1995



Section 1 - General Information

Technical Data

m | w2 | oW | w2
[njection . Direcl .
Rotation - looking on flywheel See Note
Bore mrm 62.55 fh,73
_ in 325 3,575
Stroke mm 76,20 8255
in 3,00 326
Cylinder Capacity - tolal litre| 04072 08166 047650 (.9563
_ in3] 2489 4978 | 28.08 hEE
Cumgrassic}n Ratio 16,41 16.2:1
Maan Piston Speed at 20000/min mysec Fae 8,25
frymin 1499 - 1625
Oil Surmp Capacity (engine level) I 1.3 3.4 1.3 38
pl 2.3 6.3 2.3 6.3
. Us.a 14 38 1.4 3.8
Lunricating Ol Pressure - minimam bar ' 0,4
o Iffin? __ 5.8
Capacity Belwean Dipstick hMarks I 0.2 0.5 0.2 0.5
pi 0,35 L EE 0,35 .88
LS. gt 0,21 - 053 0.21 - 053
Fuel Tank Capacity (enging mounted) [ LOME2h 13.5
pt BHMAE 237
LS. qgt 526787 14.2 ]
Maxirum Permissible Crankshaft End Thrust ko 650
B b 149.9
Injectar Setting Dar 195-2045
) _ atmos 192-700
Mumber of Flywhesl Gear Ring Teeth 108

Note.
LT1/L%1 - Anti-clockwise and clockwise depending on Build
L1272 - Ant-clockwise anly

Crankcase Yacuum

Minimum ' Average
mim WG 250 a00-75.0
in WG 1.0 20-30
Note,

VLT engines running al T000r /min may have a

vaciuum as lowe as 5.0mm WG (0 2in WG

fssue 2: danuary 1995
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Section 1 - General Information

OPERATING INSTRUCTIONS

The following information is of a general nature
and should be read in conjunction with, or
supstituted Dy, the eguipment manufacturers
nslructions,

A WARNING

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

Before attempiting to start any engine the operator
should read the "Safety Precaulions” on page &§
and be instructed in the use of the engine controls
and the correct starting procedures.

& CAUTION

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

Systerns may be Ffited to aflow a measured
quantity to be infected into the infet manifolfd, but
these must be wused in accordance with the
manufacturers instructions.

& WARNING

EXHAUST  GASSES CONTAIN  CARBON
MONOXIDE  WHICH 18 A COLOURLESS,
OOOURLESS AND POISONCUS GAS THAT
CAN  CAUSE  UNCONSCIOUSNESS  AND
DEATH.

Cold Weather Starting Aid

This device, if fited, consists of a cup and
plunger fitted into the combustion air intake parl
and s used to aid starting at temoeraturas balow
100 AR

Cold Start

Frgure 1.

Whth the fuel on wim the engine lor up to
20 ravelulions 1o prme the fuel system

200 Withdraw tha plunger and 6l one third of

the cup with the same lype of lubricating ol
as used 0o the angine.

12 LT LV Warkshap Manual

3. Replace the plunger and push it down Tirmly
to inject the ol just before starling.

4h CAUTION

The device must not be used more than three
times in succession during the same attempt to
slart the engine.

Automatic Excess Fuel Device - LV2

W2 enginas are fittad with an automalic excess
fuel device which becomes operalive, ready for
the next starl, when the engine is stopped. As the
enging runs up to speed tha excess luel device
will automatically resel to the normal cunning
posiian,
Note:
If the engine stops other than by the operation of
the engine control, the contrel musl be turned
anti-clockwise o the ‘STOP position  and
relaased belore the davice will operate for the next
start.

fssue 20 January 1985




Section 1 - General Information

Engine Control

Figure 2. Engine Controf:

A - Manus Excess Fus
B - Automatic Excess Fuel

Starting Handle

A ron-himited kick-pack handle (&) o limitec

kick-back handle (B} systerm may ke fitted to the
angine. The two handies are nol interchangeahla
and care must be taken to ensure the corect Iype
iz ratained with the enging.

Figure 3. Starting Handlas

Hand Starting - non-limited kickback

1.

3

Onoengines not fitted with an auomatic
excess fuel device select the excess fue
poston by gently oulling the engine conlral
ever oubward over the middle catch and
fuening it fully clockowise,

I¥ a variacle speed control is fitted move 1
lowwardds the full spead position,

Mowe the decomprassor lover lowards The
[ywehiael

Operate the oo'd weather startng aid 17 the
amoient emperature is boelow T0°C {14A°F)

fssue 20 Jdanuary 1995

B,

Lighthy oil the end of the starting shaft ang
fit a comect and Tully serviceable starting
nandle.

If the cola weaather starting aid was not usad
turn the engine  slowly, for uvp to 20
revolutions, o prime  the  combustion
champer and the lubricating oll systam,
Hold the handle firmly with the thumb on
top of the grip and not around it

Relain a firm grip on the starting handle and

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

decomprassar lever towards the gear end
continue 1o crank until the engine fires,
remove the starting handle frem the shaft.

On engines not fitted with an autcmatic
gxcess fuel device twm the engine control
lever anli-clockwise to the run position.

If a speed control is fitled reduce the engine
spoed as regquired,

Hand Starting - limited kick-back

1.

10

On engines not fitted with an automatic
axcess fuel device salect the excess fuel
pasilion by gently culling e engine cantrol
lever outwsard owver the middle catch and
turning it fully clockwise,

If a variable speed control s fitted move it
towwards the full soeed posilion,

Move the decomprassor lever towards the
flyavhesl.

Dparate the cole weather starting aid if tha
ambient tamperature is oelow -10°C {14"F),

Inser tha handie into the starting housing.

Slowly rotala il in the direction of cranking
until the handle fully engages,

[ the cold waeather slarting zid was not used
e e engine  slowly, Tor oup o 20
revolutions, 1o prime  the  combustion
chamber and the lwbrcating oil sysiem.

Retain a firm grip on the starting handle and
crank  the engine really fast oang when
sullicient speed  is  oblzined, move  the
decompressor lever towards the gear enac
continue teocrank until the engine fires,
rermovn thie starting hangle from the shalt
Cnoengines nol fittea with an aulomatic
excass fuel device tumn the enginge conlrol
laver arti-clockwise Lo the ran gositan

If & spead contral is fitted reduce the engine
soeod as recuired.

LT, LV Warkshop Manual 73



Section 1 - General Information

Electric Starting - Starter Button

1. On engines net fitted with an automatic
excess fuel device selecl the excess fusl
position by gently pulling the engine control
lever outward over the middle catch and
wrning it fully clockwiss.

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

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

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

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

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

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

Electric Starting - Keyswitch

1. On engines not fited with an automatic
excess fuel device salect the 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 control is fitted mave i
towards the full soead position.

3. Ensure that the decompressor lever 03
towards the gear end.

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

B, Turn the keyswitch clockwise and hold it in
position "3 until the engine lires,

6. 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 cantrol s fitted reduce the engine
speed as required.

14 LT LV Workshop Manual

Stopping the Engine

1. Tum the engine control lever fully
anti-clockwise ang hold it in the stop
position until the engine comes 1o rest

2. After the engine has stopped ensure the
keyewitch, If fitted, is wrned anii-clockwise
to the "OFF position,

& CAUTION
The engine cannol be stopped by turning the
keyswitch to the '"OFF position wunless a fuel
control sofenoid is fitted.

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

Issue 2: January 1995



Section 1 - General Information

ROUTINE MAINTENAMNCE

The routine servicing and maintenance pericds
given are based on average operating conditions.
Under wery dusty  conditions  air claaners,
luoricating oil and fuel filters will require more
fraquent  attention. Decarbonising  may  be
required more Trequently when engines  are
rurning on light loads for long periods,

General Instructions

I7 iz strongly recommendad thal bolts or nuts
holaging cylinder heads, covers, and doars are
tightaned diagonally.

When re-assembling an enging 108 ahways
advizable to renew nuts and bolts that have been
taken from high stress locations, in particular nuts
and/or holts from connecting rods and cylinder
heads should be mnewed.

Decarbonising the engine is usually carried out
21 BO00 hours unless the engine shows signs of
loss of comprassion or blow-hby past the pistons.

When re-assambling an engine it is always
advisahle 1o apply a small guantity of new
lubricating oil 1o all moving parts. After any
mainlenance work on lhe engine has been
completed the lubricating oil ana fuel lavels musl
he checked and all safety quards replaced before
slarting.

Wisar protective owveralls, and keep ilems of
innsae clathing clear of all hot and moving parts,
Use protective barrier cream when necessary.

VWherever possible claan components and the
surrcunding area before they are removed ar
dismantled. Take particular care to exclude all dirt
and debris from the fuel injection equipment while
it s being serviced,

Some [ocints are litted dry and others with
jointing compound; a list of compounds is given
towaros  the end  of ‘Section 27 Before
re-assembly  all traces of the olo joinl ana
compound must be removed. Take axtrema care
w exclude dirt from all jointing surfaces and
jainting compouna frem all tapped holes unless
otharwise spacifiod.

it is recommended that sl oil seals are replaced
gnoa they have been remaoved from their ariginal
position. Seals must be fitted square in the
housing and all lip seals must be fittec with the
iip facing the lubricant to be retained. A service
ool should be used 1o install the seals and care
must be taken to prevant damaging the new s2al
when il passes over shafls

Al nuts, bolts, sewscrews and  studs  with
damagec threads must be replaced. Using a tap
or die 10 regair damaged threads may impair the
strength and closeness of iz of the threads and is
nal recommendead

Do nol allow grease or ol (o anter a blind
threaded hale as the hydraolic aclion presant

when the bolt or stud is screwed 0 could split ar
strass the housing. o
To check ar ra-torgue & bolt or nut it 18

slackened o quarter of a tum  and  then
re-tighlened to the spacified value.

Issue 2; January 1995

A gteal 150 metric bolt, setscrewe or nul can be

icantified by the leter "M either an the head or
one of the hexagon flats. The strength grade will
also 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 ditted with the
uvnmarked face towards the component.

Repair and maintenance work can only be
carried out if the necessary hand and service 1cols
are availabla.  When the user has insufficient
tools,  experence  or  ability 10 camy oul
adjustments, maintenance and repairs this work
should not be attermplad.

Service 1ools are designed 1o aid the dismantling
and assembly procedures and  their use will
pravent  possible  unnecessary damage 1o
components. It is recommended hat service tools
are always used: some cperations cannol be
salaly carriad cut without the aid of the relevant
1ol
Under no circumstances should makeshift tools
ar equipment be used as their use may adversely
alfect safe working procedures  and  engine
operation,

Where accurale measurements or torque values

are required they can only be made using
caliorated instruments.
i iz recommended  the  individoal  sleps

contained in the waricus mainienance or repair
cperations are followed in the sequance in which
they aopaar,

& 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 be disconnected before
cormmencing any efectric welding when a pole
strap is directly or indirectly connected to the
aengine.

LT, LV Waorkshop Manwal 15



Section 1 - General Information

Routine Maintenance Periods

Daily
Check the fuel and lubricating oil levels

Check for oil and fuel leaks,

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

Every 125 Hours
The above and the following itlems.

Check the condition of the battery, if fitted.

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

Every 250 Hours
The above and the following items.

Starting and Running Faults

This section can anly be incluged as a guide
and any rectification to the engine should be
carried out in accordance with Lister-Petter
instructions.

Difficult Starting
Incorrect grade of fuel or ail.

Mo fuel in ank.

Choked fuel or ail filter.

Air lock in the Tuel system,

Injector nozzle valve stuck opan.

Fuel pump delivery valve scored.

Drain the sumpg and refill with new oil of the
correct type and wviscosity as given in the
Operators Handbook.

Sticking fuel pump rack.

Stopsstart lever in the wrong position

Check the valve clearances.

Retarded injection.

Clean or replace the injectors if the exhaust is
dirty.

Injector loose in the oylinder head.

Leaking valves,

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

Sticking piston rings.

Exhaust valve sticking.

Every 500 Hours
The above and the following items,

Waorn cylindear,

Replace the air cleanear elemeant,

Incorrect decompressar clearance.

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

Load not disconnected.

Batlery not serviceakle.

Renew the fuel filter element.

Faulty or loose electrical connections

Check the battery charge winding system: refer
to "Section §'.

Every 1000 Hours
The above and the following items.

Knocking
Valve, probably exhaust, sticking in the gquide
and tocuching the pisten.

VWorn connecting rod bush or bearing

Decarbonise if the engine performance has
deteriorated.

Worm gudgeon pin or small end bearing.

Clean the cylinder barre! and head lins

Insufficient cylinder head clearance.

Injection 100 early.

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

Flywheel coupling or pulley loose.

Excessive camshall or crankshaft end float

Every 2000 Hours
The above and drain, flush and refill the fuel
Tank,

Excessive carpon 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.

Flhywheel loose,

Excessive Carbon Deposits
Choked air filter,

Choked exhaust system.

Unsuitakzle fual or lubricating il

Contnuous idling.
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Section 1 - General Information

Defective injector spraying.

Lala injection of Tual.

Livew load ru nmnq

LD‘-N tEFﬂFJE'thUFE UI'IFIIFIQ

Dark Biua Smoke
Plston rings worn,

Cylinder bore worn.

Loss of Oil Pressure
Lowe il level in the sump,

Choked cil oump.

Badly wom cran ksha t or l:ug erd bearlngs

urmp fmlud
il dil utf*d W|th fucl

Unsuitable lubricating oil {too thin),

Faint Blue Smoke
L|ght load.

Overheating
Cooling air being recirculated

White Smoke
Water in the fuel supply.

Black Smoke
Orverload,

Choked air filter.

Inlet alr tamparature oo high.

Defective injector spraying,

Unsuilzble Tual oil or water in fuel.,

Engine Stops
Lack of fuel

Air or walar in the fuel system.

Choked fuel filter,

Blocked injector nozzla.

Excessive overload.

Drhverhesting.

Loss al compression.

Loss af oil

Loss of electical supphy to the fusl control
solenaid, il Titled,

Autarnatic shutdown, 7 protactive devices ars
Fittexd

Loss of Powrer
Loss ol Compression.,

Choked air fi 1&|

ChoLed ExhdL 51 &.watu*ﬁ

DUfLLle fucl purnp or F'jE.aLlur

Choked foal Tillar,

Failure to Attain Normal Speed
Attempting e stact the engine on Tull load

Alrin the fual systam,

Irsufficient fueal.

Ir*:c:;li-;:-r; relarded

Giowvernor oul ol ad) |J¢:I|‘r‘|-’-‘-| 1.

The wrong type l:_.f qoarnor Wuqh s for tha

spaad axpacted.
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Cooling airinlel obslrucied,

Cooiing air outlet obstructed.

Oriven unit coaling air also used to cool enging

Fins of the cylinder parrel or head blockea.

Fil,r'mnq on cxccssnm merloud

Lubricating UI| Icrw,l to lowe ar tuu I1 gh

Injection timing faulty.

Low Compression
Irjactor lonse an 115 seal.

Irjactor washer scored.

Fiston ring gaps in line.

I|'|'=-1 or exhd Jst valve not se.—nmq

Cflmdcr hLdC_. qashut Ioakmg

Hunting
quht spots on govermor

Fuel pump rack not free,

linkage.

Airn the Tuel system,

Faulty injector.

High Qil Consumption
Yalve guides wormn.

Piston ﬂg‘? ‘.NI:IFI'I

Colindar Lorc Wre,

Loss of Crankcase Vacuum
Waorn piston rings,

Wiorn cyvlinder barrel bore,

Wiorn ail seals

Foo much il in the sump.

Cil filler cag m.t qeatlm,

Leaking OQil Seals
Too much cilin the sumip.

Loss of crankcase vacuum,
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Section 1 - General Information

Injector Faults

This secticn can only be includad as a guide
and any reclification 1o the injector should e
carried  oul  in accordance  with  the  local
Listar-Patter Distributor's instructions.

If injector testing or cleaning equipment is not
availakzle the injector should be replaced with a
new of reconditioned one,

Excessive Leak-off (bhack leakage)
Meedle Eﬁl_v;_lg__gr__worr1 .
Cap nut not tight.

Cust or dirt between the nozzle and  holdar
faces,

Incorrect Dpening Pressure
The adjuster may have worked loose and
maoved.

The neadla may '}e dlrw or seizad.
Mozzle holes hlorkpd
The adjuster spring has broken,

Nozzle Wet.

The neadle is sticking or tight.

Carbon deposits on the nozzle or needle seats.,
The seats are distorted, hammered, scralched or
aroded.

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

.Leating seats.

The cap nut is distorted.
-'F_bg-i-rﬂ_e,cmr may be sat at & very low breaking
pressure. -

I'I'lrt an the nozzle or holder faces.

I]lsturted Spra',r
Carbon on the neaed! 2.

| One or more haoles are blocked.
The need'ﬂ is sticking or damaged.

Tha seats are gistorled, hammered, scratched or
arodad,
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Section 1 - General Information

Jointing Compounds

Some engines will have boen assemblod with
jeinting compounds that have been suparseded.
Froviding all traces of the old compounc and joint
are removed lhe laler speciled comoounds can
be used.

Cylinder Head Cover _
Azsemile the joint dry with all surfaces claan
and dry.

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

Coat the threacs at the top of the stud and the
area of the wop plate in contactwith the nut with
Hylomar PL3Z /M,

Fuel Pump Door _
Assemole the joint dry with all sufaces clean
and dry,

Gear End Cover

Assemble the joint dary woith all surfaces clean
and dey.

Sump

Agsemble the joint dry with all surfaces clean
ard dry

Fuel Lift Pump or Blanking Plate
Assomble the joint dry with all surfaces clean
and dry.

Crankcase Breather Pipe

Frass the knured tube end into the top plate
and coat 15mm of tha tube which is (o enler thea
cylinder head with Hylomar PL3Z2SM.

Asszemble the top plate 1o the oylinder head ard
ensure ro compaodnd fouls the wbe.

Bottom of Cylinders
Coal the oylinder an the joinling face wilh
Wellseal, stick the joint 1o it and coat the joint

Crankshaft Bucket Plug
Coat the plug periphery with Loctite 572, Three
Bond 11708 or Hylogrip 780,

Crankshaft Bearing Housing Shims

Coat the housing face with Wellseal,

Fit an aluminium joirt and coat il

Continue this process antil the correct and float
is obtained,

Toraue the hoosing balts and re-torgue atler er
minutes,

Valve Guides

Coat the cutside dizmeters of the qguices with
Wellseal before fitting.

Do not use grease or any other substance,

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

Crankshaft Oil Hole Sealing Plug
Coat the plug threads with Loctite 572 ar
Hylogrip Fa0,

Camshaft Expansion Plug
Apply a small amounl of Loclite 270 1o the
FECess,

Push Rod Tube Seals
Lighthy coat the bore of the seal with greasze 1o
ald assemnbly.

0il Sump Drain Plug
Coal the thraads with Hylomar PL3Z /M, Loctite
577 or Hylogrip 760,

Balance Plate Screws
Coat the threads with Loctite 270,

Pﬂ.l',l';ll‘l.].p';'.i.l.l.l'm Flywheel Fan
Coat the setscrews in Loctite 270

0il Seals (not lip type)
Apply g litlle Hylomar PL3Z/M o the oulside
diameter of the seal

Cylinder Head Gasket and Shims

Smear o owery small oamount of High Malting
Point Grease where the shims seat. the side of
the recess, both sides of sach shim and the
gaskal,

Valve Rocker Stub Shafts

Coal the sealing groove nearest o the bolt hele
wiilh Wellseal

fesup 20 danwary 1585
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Section 1 - General Information

Routine Maintenance Parts

T Refer to any Lister-Petler Diesel Centre.
2 Reler to "Injector Part Numbers” on page 86,

0 Heler 1o "Fuel Pumo ldentfication - LT on page 82,

20 LT, LV Workshop Manual

LT LV |

Fuel tank filler alemant 5,[_] litres 20113118 201-12118 |

825 litres 330573 | 330573 |

Eir cleaner elemant See Nate® | See Mote! !

Decarbonising joint set HH7-26897 657-29460 |

Overhaul joint sel 65778573 657-29440

Connecting rod bearing 601-50420 601-50420
Connecling rod balt 601-40090 |  601-40090

Connecting‘ rod nul _ 2.?2-{-]01 51 271-00161
Main bearing Gearend|  601-30060 60730060
_ Flywhas! end - B0OT-300461 6-3_'_1 -30061
Piston ring set | 60750400 601-54490
Inletvalve 801-30361 §01-30361
Exhaustvalve ) 501-30372 601-30372
Innje-c:or and nozzle See Mote ? See Mole 2

Fuel purr:p éee Mote s Soe Mote 3|

Note:
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Section 1 - General Information

Service Tools

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

Some early tools have peen suparseded but can,
in marryy cases, st be used on current engines,

D Lo continued development  and
impravement 0 is quite possible that any Loal
purchased may not completely resemble that
descrined ar llustrated in other Seclions, however
the princiole for using 7 will remain the same.

All the Service Tools lisled in the table can be
ardered by the Part Number and Description
following the same procedure as for oroering
other Listar-Peatter sparas,

Tonl Description of Tool

383235 |Main bearing tool
517-60078 | Adaptor - for use with 333235
317-50020|LT Gear end oil seal Tool {19mm
shaft)
317 -h0023 Crankshaft extension fixlure
E’I_FG{TI{‘JQ'E Cranksha’t pinicn extractorn
317-50027 | Slide hammer
E'IF-EDD?Q-S-M.:I:.} shaft adaptor - for use with
37 -BO0ET

31/-R0029 Walve spring compressor

319185 [Valve spring compressor

A1 7-B0033 |Valve guide rermoval and
replzcement tocl

317-B0034 | Adaotar - for use with 317-50033

317-R0037 LY Depth stop - for use with
317-60034 )

317-50040|LT Depth swop - for use with
317-50034
31 7-R0047 ".-“a_lvu seat and recass cutter kit

3y !'J':"ﬂ-"-l? TIQ*.-uhea: removal and rea}lanf::ewen-t.
mandrel

317-50060 | Socket for fiywheel screw - 46mm |
31 7-50051 | Adapior for use wilh 317-50050
317-60057 | LV llywhesal locking tool

317-50063  gear and cover oil seal ool [ﬁ.ﬁmm
shaft)

317-500849 Valve cleararce gaugs

317 -50006 [ Injector remowval 1ool - Jor use wilh
317-50027
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Section 1 - General Information

Spanner Torques

The tolerance for all tarque setting is +5% -0 and
for practical purposes the figures have been
roundaed 1o the nearest 005 ol a unit,

Location

N Ibf ft
Governor link adjustlng SLTEVY .0 2.0
Palyprooylane f'\:,fWhEH fan 4.0 3.0
Injeclor leak-off banjo screw 6.0 4-':.- ]
Cald start oil cup taper threac B.0/74, 6.0/10.5
Fual filter to tank cap soraw %.0 6.5
Walve rocker adjusting screws
Manifald lower level nuts
Fuel pump holding bolts
Cylinder head cover bolls .'IT,(J 8.0
Fuel filter adaptor (sieel in1o alumi niump 18,0 14.0
Main bearing dowel locating plug 205 16,0
Injector clamo screws 21 .O" 15.5
Crankshaft balance plate nuts
Manifold higher level nuts
Connecting rod nuts 745 18,0
Main bearing housing screws 270 200
Sump retaining nolts
Injector lop plug
Imjector pipe nuts FH.A 21,0
Cﬁ,rllndm hﬂad nuks 407 A5 0
Fuel tank internal filter
Fuel pump delivery valve holder 41 D 30,0
Gear end crankshaft drives 1 “m 5 1020
Flywheel retaining screw 196.5 145 o

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

Section 2 - The Basic Engine

Contents

A MY e 25
E AU ST S B T e 26
Air Cowling and Shields ... T ST 27
Cylinder Head Cowver ... B PP P PP PSR P PR PPPRRPPR 28
Crankcase Breather 28
Fuel Injector .. BRSPS PRSPPI e 29
Cylinder Head. ... 30
Valve Clearance. o BT PRSPPI 31
[DT=YelaTaaTo] (=1-1- o] GRS FE O PO PP PR PP PSPPI 32
Ul ShattE s 33
WValve Bocker BUsh. e 34
BB e e 34
W aIVE U B et 35
I BB AT ottt e e e 37
GEar ENO GOV o e 38
Ena Cover O Seal. 39
Governor and Fuel PUMmp 40
Fuel Pump Tappet. . BTSSP 41
Ol Sump.. i 41
A ST oo e 43
Camshaft Bushes ... ST PRRIPP PR 45
Cowlinder Barmel a7
=1 o o WUTUUTT TP T U U PR T PP PP PP PP PP 449
R TNy T U PO PSPV PP PSP PRSP 5

Fanshroud.... . et ereeeeteeeemeieestessamEEESEESTEReeooneseeiieeeeeenettamnssanesrerornon- 51
Main Bearing Housing ... E PSP . b2
Crankshaft Extension ... R . b3
Crankehalt e hd
Crankshaft Main Bearings. . e 57
Engine Comral. e 59
Speed Adjustment... S 61
Decarbonising .. B 62
LAY M m LD oot e e e ... B2
Dimensions of Wearing Parts ... P 63

fssue 2: January 1995 LT LV Workshop Manus!

23



Section 2 - The Basic Engine

DISMANTLING AN ENGINE

Every effort must be made 1o maintain 1he
angine in a clean condition and oil leaks must be
ceall with when they occur

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

When the engine is being dismantied all items
must be identified and retained i their respective
cylinder oremtation and all related componants
must be treated similarky.

The instructions given in this section deal with
individual components ang it may be necessary
1o remove others befare the relevant instructions
can be carried out.

Before beginning any work on the engine: -

@® Disconnact or  isolste  any  non-electric
starting systems.

® Disconnecl and remove the battery.

® Drain the fuel and oil.

® Disconnect all services.

@ Bomove any accessorios or components that
may be susceptible 1o damage when the
enging is turned out of its nommal clane.

® Cap pipes and  orifices as  items  are
dismantlad 1o prevent the ingress of foreign
mattar,

& 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 wvaricus engine configurations,
and installations inwhich the enging can be fitlad,
it s not possible to give detailad instruction for
each onea,

Torgue valuas are given 0 "Spanner Toroues”
an page 27

Tahles showing the parmissible accemtable wear
limits can be found at the end of this section

When assembling the engine, use normal engine
lubricating oil 1o spray all moving parts during
assembly and all bearings and bushes must be
wall lubricated during assermbs by

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

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

THE DRY AIR CLEAMER LT/LWV2 Medium Duty
FMedium duty cleaners are availacle for LT and _ .
LY and there is a heavy duty cleansr for L2 1. Slacken the clip and remowvea the snout [A)
engines.  On some builds the air cleaner is filled o ; _ B .
weith an air estrictor, 2. Remove the cover {B) by unscrewing the

canlre ol
The Air Cleaner - Build 32

1 Slacken the clip (&),

7. Remove the cleaner {BY fram the manifold

(.

9,

Figure &, Air Cleaner - LT, LV2

3. Remowve the ald element (S and Tit a new
ane.

Figure 4, Ajr Cleaner - Build 32

3. Fit a new cleaner assembly. LV2 Heavy Duty
1. Hemowve The inlat cap (A

2. Hlacken the wo strap (B) screwes sulficienthy

LT/LYV1 Medium Duty until the end cap (C) can be removed,

1. Remove the cover (&) by removing the 3. Remove the element (D).
centra bolt

Figure 7. Heavy Duty Cleaner - L2

Figure 5. Air Cleaner - LT, LVT

4, Carelutly girect a low prassure compressead
2. Remowve the old elemert (BY and fit a new air jelinsice the elament,
[SI0E-H
h Flace & suitable lght into the element and
chack for damage.
4. Reclacs the elemant, end cap and the top

cap.
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Section 2 - The Basic Engine

THE EXHAUST SILENCER

The Lister-Petter angine mountad silencars ars
not interchangaable and whan they are fitted cars
must be taken 1o ensure the outlet s pointing
upwards ar harizontal, a heawy duty silencer s
available for V7 engines

Frgure 8. SiHencers:
A LT1.2 and LW
E - LY2 Heawy Duny

& CAUTION
Care must be taken to ensure exhaust gasses are
not alfowed to enter the afr cleaner or flvwhes!
cooling air farn.
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THE MAMIFOLDS

Al single cylinder engines  have & single
combined inlet and exhaust manifola, LTZ2 and
LVE manilaolds are individual, and in all cases lhe
manifolds are mounted on studs with torgue
loaded nuts.

Removing and Fitting the Manifolds
1. Remove lhe exhaost silencer and air cleanar

2. Remowve the retaining nuts and  Hft the
manifolds off.

A
Figure 8. Masmifolds!
A LTV
B - LT/LVZ

3. Remove the gaskets and fit news ones,

L Feclace the manifolds and nuts.
LT/LYWE angines have two spacer washers
fitted 1o the stods securng the top ol the
exhaust and the bottom of  the inlet
rmanilolds,

Torque load the nus:-
Top nuts - 27 .0Mm (15 5IL7 )
Lowear nuts - S.0Mm (85100 1)

F.,"I

THE FUEL TANIK

[hrae sizes ol angine mounted fual lank are
avdilable and comprehansive inforrmation s given
in "The Fuel Tank™ on page 77.
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Section 2 - The Basic Engine

THE AIR COWLING AND SHIELDS

The sheel metal air cowling, with the sica
shields, directs cooling air from the flywhee! fan
around the cylinders, heads and on LY engines,
wilh the aid ol a deflector plate, owver the
crankcass

LT/LW2 engines are filad with a olate, held in
posilion by a spring clip, between the cylinders.

Build 37 engines are designed 1o operale al
1000 min and are not llad with a fanshroud, air
coweling or side shiald,

O osame engines a colo start davice is fitted
through the top of the cowling.

4 CAUTION

To prevent overfreating and possible seizure, due
to incorrect posilioning of the cowlfing and
stields, extreme care must be taken to ensure their
respective posftions are nated: refer to Figure 10,

Removing the Cowling

1 Iz cold start device is fitted unscrew and
remcye it
2 Remowve the manifolds,

3 Remave the wwo bolis securing the cowling
1 the flywhesl housing.

4 Lift off the cowling.

Figure 700 Al Cowling and Shields

Removing the Shields
1. Remowve the ovlinger heads or heads,

~

2 Slide the shields olf the cvlinder parral studs.

lssue 20 JJanuary 1985

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

4% CAUTION

The iifting eye must onfy be used fo Nt the
angine, 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 vave rocker oil leed pipe is connecled [0
the alley cover by a union and the cover gives
accass o The crankcase breather, decompressor,
injector and valve lappels,

When the ol pipe urnion is replaced two new
copper washers must ke fitted,  Before fitting a
nawy union refer to "Cyvlinder Head Q0 Feed” in
‘Section 3

Removing the Cylinder Head Cover

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

2. 1f a fuel tank is fitted remove tha leak-off
pioe from the lop ol it and remove tha three
bolis holding the tank to the cover,

3 Remove the four cover setscrews ana lift the
cover off,

Fitting the Cylinder Head Cover

1. Check the cover joint for damage and il
necessary it a new dry joint.

2. Check that the fell seal over the breather
pipe an the cylinder head is in place and not
damaged.

3 Move the decompressor lever 1o the verlical
position and place the cowver in oosition
taking care 1o ensura the leak-off pips s
correctly located,

4. On LT/LWT engines replace the four cover
selacraws
On LT/AW? ergines replace the lilting aye
plate spacers and nuts
Targue the cover setscrews to 11.0Rm
(8.0,

o, Replace the fuel tank lop mounling oolls.

&, Replace the fuel leak-off zipe into the top
af the tank.

/.o Beglace the valve rocker oil feed pipe union

with new copper washars, ensure ony cne
washar each side of the union s Tirtad.
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THE CRANKCASE BREATHER

& crankease hbreather pipe in the top of the
cylinder head s connected Lo the inlet port and a
breather box which is attachea 1o the uncerside
of the cylinder heac cover by a couniersunk
SCraw.

Care must be takan to ensurg the screnw 15 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 cylindar head cover {4
2. Unsorews the countarsunk screwy {8

3. Lift off the box (C and the [oint (D0,

4. Clean the box and cowver.
Figure T1.  Breather Box
5 Replace the joint or Hl & new one
necassary. ensure The [oint is e carrect way
PN,
G, RBeolace the box ensuring it is parallal weith

the side of the cover and the joint is not
damaged.

do Replace and lighten the countersunk scroe,

B Replace the cylinder head cover and torque
the setscrews 1o 17.0Mm (8.016f f1)
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Section 2 - The Basic Engine

THE FUEL INJECTOR

The injector and fuel system are fully coverad in
“Section 47, the lollowing  instructions  are
mcluded anby 1o describe the dismanthing and
assembly procedures,

The cumrent  injector  washers  are bonded
melal-fikre and the earlier copper lype can be
replaced by the new type.

Removing an Injector

1. Remowve the cylinder head cowver.

2 Remove the fuel feed pipe batween the fuel
purnp and injactor; hold  the Toel oump
delivery valve holder with a spanner to stop
TIUMminG.

[

Femove the laalk-off pipe from the lop of tha
fusl tank.

4 Fonly ane LT/LY? injeclor is balng removed
saparate the leak-oft cipe Irom the union.

5 Ramove the Allen screwe and the injector
clamp.
The clamp is located In position oy a hole in
the sice of the cylinder haad assemlbly

#. Lift out the injecior, lesk-off and ssaling
washar,

Using the Injector Removal Tool
1 Remove the Tuel cipes from the injoctor,

Ramove the injector clamp

R

3. Place the injector removal toal (&) owvear tha
‘mlentor and ensure the hole with the inserl
5 fied over ke Tuel inlet hole of the
iractor.

Infector Remaoval Tool

Froure T2,

4 Fi1tne slide hamege 1o the ool

5. Use the side hammer oo remove the injeoton

{ssue 20 Janwary 1985

A% WARNING

Care must be taken to ensure that any part of the
fhand is not ikely to become trapped between the
two parts of the tool wivile it is being used.

Replacing an Injector

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

2. Lighthy smear a wery small amount of high
melting point grease to cne sice of a new
copper injector sealing washear ar the metal
side of the metal-libre washar,

3. Place the washer over the injector nozzhe,
groegsed side [ist

4. Replace the injector into the oylinder head,

h. Replace the clamp bar leaving the Allen
scresss fingear Tight.

il Feplace the fusl pump Lo injector pipe - do
a0t tighien.
7. Benow the copper washars gach side of tha

leak-off pioe swivel union - do nat tightan.

b Raplace the leak-off cipe into the Tuel tank.

9. lorgque load the njector clamz bar 1o
F1T.0Mm {15 5ibf )

10, Torque lead all pipe quis ana unions,
lrjector Pipe Muts - Z8.8Nm (21,0000 1)
Leak-ofl pioe dmion - 6.1 Nm (4, B0 ft)

11. Replace tha oylinger head cover and torgue
the setscrews to 171, 0Mm (8.0010T 11,

12, Allar the initial un following an injactor
replacemeant  re-torgque  the injector clamp
SCTEAY .

Note:
17 s recommended that all fuel sguipmeant washers
are renewed on aszemaly ano themiore a suitable
supply shouwld be stocked.

& CAUTION

If the mnjector sealing washer has been used more
than once it will becorme compressed and may
adversaly affect combustion.  Care shouwld be
iaken to ensure Lwo washers are nof fitted,
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Section 2 - The Basic Engine

THE CYLINDER HEAD

The cylinder head assembly comprses of two
parts held together by the valve guides. The top
plate is cast iron and contains the walve gear.
Brealher wbe and the decompressor lever, The
[ovvwer 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 wvalve rocker oil feed pipe
unions at the head and crankcase ends.

3. Remove the gylinder head cover.

4. Unclip the two spring clips holding the pipe
o the exhaust push rod tube and semove the
pipe.

B, Slackan the fuel injector pipe unicns at bhoth
ends: hola the fuel pump delivery valve
anion with a spanner to prevent it turming.

6. Remowe the fuel injector clamp,

I Lilt oul  Lhe
complate.

injector and  leak-off pipe

& Remowe the inlet and exhavst manifald.
2. Hemowve the air cowling.

10, On LT/LWZ engines mark the heads 1o
identify them if both are baing removead.

11, Slacken  the four  oyvlinder  head
diagonally and everly and remove tham.

LS

12, Lift off the eylinder head and retain the head
clearance shims with it

13, H further dismantling is antcipated remove
and number the push rods and tulbes.

14, I further dismantling is net anticpated place
a suitabple tube, secured by a hand Tightened
head nut, owver one cylinder barre!l stud 1o
prevent the oylindar moving il the crankshaft
i lurnad.

Checking the Cylinder Head Clearance

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

20 Lightly grease both sices ol sach shim in
trn and place tham in the recess

B0 LT LV Workshop Manual

FPlace the gaskel in the recess on top of the
shims,

The gasket must be placed noxt o the
oyiinder ana & minimum number of 007 8mm
shims must be used which must be placed
betweaan the gaskel and the 0.254mm shime,

From lwo BOmm = 1 Bmm (2,00 x 00630
pieces of lead wire or soft, but mot multicore,
selder form two LY shaped  symmetrical
loops,

wisl the cpan tails of each loop 1o form four
or five coils.

Reler 1o Figure 13, and using a wvery amall
amount of high melting point grease place
the two peaces of wire (A an the piston
crovwrt (BY al either side of the gudgaon pin
axis and 907 to the centre line, They should
st touch the cylinder Dore.

Cara must be taken 10 ensure Lhe wirgs are
not placed over any markings on the pistan.

Figure 1.3, Checking the Cylindar Head

Clearance

10,

11,

Feplacs the cvlindar haad,

Feplace and lighten the ovlinder head nots,
diagonaly, to a torgue leading of 40,7 MNm
(30,0 Inf f1).

Tura the piston tevics past T.O0C
Remove the ovlinder head and measure the

LT - G107 9mm {0.078-0.037in
Ly - 0840 % Tmm (0033-00346in).

I¥ this measuramant 15 not correct 11 can be
acjusted by adding or removing 0.078mm
or 02 admm (0003 ar 001000 thick shims
olaced betweer the cylinder 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 PL32 M.
Cylinder head nuts should be fitted with the grade
symbel facing upwards 1o ensure a good seal
betweaan the nut and the top plate.

I s recommended that cylindar heag nuts are
replaced on every cccasion they are remowved, if
nit, they must be replaced every fourth time,

1. Examine the push rod tehe rubber seals:
ranewy if necassany.

2. Reglace the push rod seals in the oylinder
head.

3. Feplace the push rod seals in the crankcase,

4. Lightly grease both ends of the push rod
tpes and regplace them in the crankoease
Taking care 10 ensure they are centralised in

the seals,

. Replace the push rods in their crginal
positions.

g, Reglace the ovlincer head,
Great care must be taken not to trep the
shims an the cylinder sgigot

7 Replaoe the head nuts fingar tight only.

The LT/W2 manifoid  flanges of hoth
oylindar heads must be lineg up with a
straight adge and any gap along the straight
adge must not excesd 0.2mm {00080},
Alterratively fit a manifold before tightening
down The cylinder haads.

a8 lighten down the cylinder head, snsuring
the push rod tubes are locatad in the seals,
and lighten the head nuts finger tight.

o

Fightan all nuts diagonally and evenly to &
lorgue of 20, Mm (30,0 1hf 1)

10, Check and acjust the cacomprassor,

11. Check  and
ClEATAnNCes.

adjust  the  walve  rocker

172, HReplace the injectar and the mjector clamp.

13, Keplace the cylinder head cover and Ufting
IS

14, Replace the air coweling.
Th, Heplace tha manifods with newe joints.
16, Heplace the valve rocker luorcating ol Teed

pipe and the ol swivel olug to the oyinda
heao and crankoase: fit now washors,

{sse 2: fanuary 15995

YVALVE CLEARANCE

The walve clearance must be measured and
adjustad when the engine is cold and it s
important  that the clearances  are maintained
correct 1o prevent serious damane 1o the vaie
gear, With new engines, ar engines which have
just been overhaoled, the valve gear beds down
rapidly during the first 500 hours running. 11 is
assantial that the clearance is checked every 25
haurs until it is found o remain constant then the
pericd Detween adjustments may be increased to
aveny 1000 hours,

Engines up to 3000r/min

mim in
Inlat and G0 00 0,004
Exhaust MOT GO .15 D006
Engines above 3001 r/min
mm in
[niet 18] 0,005 0,002
PIOT G0 oo 000
Exhaust G0 013 0,005
MOT GO o8 0007
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Section 2 - The Basic Engine

Adjusting the Valve Clearance

1. Ensure the decomeressor is clear of he
exhaust valve rocker,

2. With the ovlinder head cover remaowved, turm
the engine until the piston is &l the TDOC
position en the liring stroke - both valves
will be closed,

3. Hold the adjusting  screw (A with a
scravedriver and slackan the locknut (B,

Figure 14, Adiusting the Valve Clearance

4 Turn the screwe until the correct clearanoe
has been abtained.

2 Torque the locknul, while continuing to held
the adiusling screwe, 1o 9.0Nm {6 BIbf ft)

58 Fe-check to ensure the clearanca is corresl,

i Fepeat the entire procedure for the eac
walve,
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THE DECOMPRESSOR

The decompressor locates on the exhaust valva
and when the oylinder head cover s being
replaced care must be teken to ensure tha lever is
vertical.

The cecompressor lever shoulg only be adjusiad
wilh the valve clearance correctly sel,

Decompressor Adjustment

1. Remove the cylinder head cover,

2. Turn the engine until the gistan is at the TOC
positicn cn the firing stroke.

3. Turn the decomoressor lever {A) lowards the
gaar end.

Figure 15, Sefting the Decompressor Lover

4. Turn the adjusting scraw (B clockwise until
tha  exhaust  walve  begins 1o move
dovvervevards when the lever s operated.

5 Twrn the adjusting screw ona further wm
alonkwise.

B With The decompresszor lever vertical replace
The covear,

Removing the Decompressor
1. Remaowve the cylinder heao cover,
2. Ensure the exhaust vale is fully opan.

3 Bemowe the adjusting screwve. sorng o ang
washeor,

4. Withdraw the decormpressor lever from the
cylinder head,

Ersura the O

shaft

&

ring remains on the lewar

fssue 2: January 1595



Section 2 - The Basic Engine

THE STUB SHAFTS

The removal of the steb shalts s necessary
when 11 is required to examing or change the
valvas, valve seals, rocker anms o rockars arm
oushes.

Removing Stub Shafis

Cepaending on  which  steb shaft = being
rermoved will determing if it is necessary 1o remove
the cylinder haad,

1. RBemova the cylinder head, i necessary, and
place it in a soft jawed vica.

2 Horew the adaptor (A inlo the stub shafl,

3. Firthe slide hammer (B to the adapior.

4, Grip the slide hammer in cne hand and strike
the sleeve of the tool furthest from the
cylinder head with the slide hammer until the

slubr shafll has bean removad.

Lift oul the valva rackar arm,

S

Stul Shalt Toofl
Ao adaptor
B - Siide hammer

Frgure TE.

fasue 2: Jdanvary 1995

Fitting a Stub Shaft

Whean refitling, the mark "TOP" on the outside
face of the stub shaft must e positioned towards
tha top of the cylinder head.

1. Fil the small end of the adapior {&) inwo the
sorevy thread of the stuk shaft; ensure "TOPR
weill be correctly positicnad.

2. Place the cylinder head on 15 side on a
boench and place the rocker oo position for
sefitiing the stub shafz

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

5. Grasg the slide hammer with one hand while
posilioning the rocker arm with the other and
refit the stub shaft by striking the end of the
ool nearest the cylinder head with the slide
harmimer.

If the rockar lever bush is not correctly lined up
and is praventing the stub shafl Deing refitted
gently strike the end of the tool with the slide
harnrmas while repesitioning the rocker arm.

Aftar filting. the stub shafl and oylinder head
stud holes must be perfectly alignea,

A WARNING

Care must be taken to ensure that any part of the
hand is not fikely to become trapped between the
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Section 2 - The Basic Engine

THE VALVE ROCKER BUSH

The bush can be removed and replaced with the
aid of a suitable press.  Extreme care most be
taken to ensure the oil holes {A) in the new hbush
and the top of the rocker arm are exactly aligned

Valve Racker Bush

Figurae T7.
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THE VALVES

Two Service Tocls are availahle for compressing
the valve spring; both are described and either can
he used.

I owill e found easier to remove the valves with
he rocker arms ramaoved,

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

3. Remowve the decompressor lever if the
exhaust valve s being removad.

4 Lay the cylinder head upright on a bench
and zlace a circular block of wood under the
head of the valve

g, Fil the adaptar (A into the ovlinger head
cover holding down sorew hiole

. Bcrew the pivel {B) into the adaptor (A,
{0 Adjust the width of the bridge {C) 1o suil the

valve soring carder and locate it over the
walve spring carrnier

Valve Spring Tool

Figure T8,

5 Fush dowen on the free end of tha lever until
the collets can be remaoved,

9. Gently release the lever and remove the
carriar, valve stem shiald, valve spring and
oil seal fram the valve slam,

19 Turn the eyvlinder head over and rermove the
walva

Fitting a Valve

Azzemble In the reverse order ensuring  the
collets are securaly in position with their tops
shiahtly sunk in the valve spring carrier

Take care (o ensure the valve stem oil seal s
corracthy fitted.
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Section 2 - The Basic Engine

Removing a Valve - using Tool 319155
1. RBemowve the aylindar head
7. Remove the slub shaft and valve rocker arm.

3 Hemowe the decompressor lever i the
exhausl valve s being removed,

4. Ramove the valve rocker assembly,

k. Lay the cylinder head upright on 2 bench
and place a circular block of weod under the
head of the valve 0 be removad.

& Place the adaptar (&) onlo tha valve spring
carrier with the two indentations facing
outwards

7. Fit the tool (BY into the two  adaptor
indenlations.

N

| I\\“ﬁ\g\u g

Valve Spring Tool

Frgure T3,

VALVE GUIDES

The walve guides are marked ‘I[N TOP and "EX
TOP {inlet or exhaust valve guide, top position]
and are a press fit inte the two halves of the
cylinder head assembly.

Aovalye stem seal, "0 saaling ring and plate are
fittad 1o the inlet guids

Afer coating the outside of the valve guidas
with Wellseal they should be pressed inta Lheir
corect positions with the markings uppermost
and pointing towards the opposite guide.

Valve Guide Protrusions

When the guides are refitted they must project
above the top plate by the dimansions shown in
the table, The dimensions will be correct f the
service ool and depth stoos are comrectly used,

8. Push dowen on the ool until the collets can
he removed.

9, Genlly ralease the tool and remowve the
carter, valve stem shiald, wvalve spring and
ol szal from the valve stem.

10 Turn the cyvlinder haad over and removs the
wilve

Fitting a Valve

Assemole the valve in Lhe reverse order ensuring
the collels are sacuraly in position with their tops
slightly sunk in the valve spring carrier,

Take care 1o ensure the valve stem ol seal s
corractly fitteo.

feswe 20 Janwary 1995

Protrusion
LT Inlet and i 12 36-12.60
[xhays-‘_ in 0 ARG-0 494
Ly Inlet ik} 10, 15-10,40
- in 0, A00-0 409
Ly Exhaust T 13.15-13,40
in 0.518-0.628
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Section 2 - The Basic Engine

Removing Valve Guides

1.
2.
3

4.

10

Remave the cylinder head.
Remove the valve.
Remove the inlel vabye guide ail s=al,

Freferably place the cylindar head on its side
in a soft jawed vice.

Scrawy the correct mandrel (B) into the ool

Dy
Place the sleeve [(T) onto the tool

Fit the bevelled acaptor {E) into the slecve
(C) and locate the Devel inlo the valve seat.

Locate tha mandrel through the guide.

Screwe the small threaded sleave (4) onto
the mandral,

Halding the sliding handle firmly to prevent
rotation, turn the douhle handlad  lever
clockwise until the guide is withdrawn
through the head.

If 1 s found difficolt to start moving the
quide a sharp tap with a copper hammer
should break the seal

Figura 2(1_. Valve Guide Toal

G
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Fitting Valve Guides
Before relitting coat the aulside diametars of tha
auide with Wellseal,

1. Fit the correct mandral inta the vabee quide
hole from tha valve rocker end,

2. PFlace the valve guide over the mandrel in the
top plate,

3. Place the comect dapth stop (G over the
mandrel and sorew on the threaded slesve
(A,

4. Fit the tcol comolels with the bevalled
adaptor {£) anta the mandrel

Held the sliding handia firmby, 1o orevent il
rotating, and turn the doukle handled lever
clockwise unti! the depth stop prevents any
further mowvament.

Al this point the guide will protrude the
correct distance above the oylinder head as
given in the previous tabla.

(8]

o

Fita new inlet walve guide oil 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 recass in the ovlinder head. Belore
pressing in the inserls the head should be heatec
tooa maximuam of 120°C [(248°F) and the inserl
chilleg in solid CO, (dry ice).

Valve Seat Widths

VYalve Seat and Recess Cutting

1. Fit the corect adjustable mandral {A) into
the walve guide and turn the adjuster until
the flutes just bind onto the guide.

2. Select the necessary culting tool (B) and
assamhbla it to the handle {C)

3 Place the cutter over the mandral and adjust
Valve Width the thres individual blades by using the Allen
Inlet i 1.65-2.29 Key (D},
in 00650080
Exhaust T 1.65-2.01
in O0BR-0.074
Valve Depths
The valves are pre-firished and no lzpping or
further processing is requirec and the seats are
cracision ground to allows the valves 1o lay below
lhe cambustion surface of the head by the ligures
giver pelow,
Valve Depth
Inlet e 1.00-1.31
n 00300081 Figure 27, Valve Seat/Recess Tool
Exhaust mer 1.10-1.41 _ o _
in 00430055 4. Rotate the twol in a clockwise direction until
the valve s=at or recess finish is satisfaciory
Naote:

Onooearty engines the inlet walve deplh was
0847 Thmm {0,033-0045in), this has  boan
supersecad by the abowve figures and the early seat
weidth must be ground o the new dimensions

[s5ue 20 danuary 1995

Care musl be laken to ensure an even, gentle
downward pressure is applied when using
tha cuttar 1o prevent the removal of too
much metal

& CAUTION

The valve guide will be damaged il the mancdrel
is adfusted too much when it s localed in the
guide.
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THE GEAR END COVER

The light alloy end cover is located on two
dowels and is secured to the crankecase by six
salsorews and washers and carrigs the oil filler
neck.

Various end covers, depending on engine and
puild, are available and thesa are shown in the
Farts List.

COne of the engine mountea fuel tank brackets
s secured by the top right hand side end covear
selscray,

The cover il seals are of the lip variety and an
LY engines a plain bush is fitled in the cover boss
to support the starting handle when it s used. 4
joint s fitted belwesn the end cover and the
cranxcase face.

The ail seal toal, 317-500%8, should be used (o
protect the cil seal when the end cover is either
remaovaed or replaced. The same tool can also be
used to remove and replace the seal in the end
COVEr,

& CAUTION

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

T Sufficiently slacken the Allen scrow [(A) in
the starting dog {B) and slide the dog off the
shaft.

Figure 22, Starting Dog

2. Remowe the starting dog <ey from the shafi
ey

3. Fit the Zervice Tool into the end cover o
protect the seal

4 Remowe the relaining bols.
On engines fitted with a hydraulic pume an
axlra end cover retaining bolt is fitted bahind
the pump mounting Hange and it must be
removed belore attemeting 1o remove the
and cover,

Remaowve the end cowver.

(4]

g, Clean all traces of the ald joint from he
crankcase and covear,

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

Removing the End Cover - LV

Remowva the plastic dustecap in the end cover
boss.

On garky engines

a Turrm the crankshatt until the spring pin
(&) af the starting handle catch pin
(B}, in the camshalt is visible through
lhe hola in the covier boss,

b, Tap out the pin (&) with & suitanle
punch,

. Turn the engine through 90 and drift
out the starting handle caleh pin (B}

O later engines

d.  Ramove the greb screw (A) from the
end of the camshait

e Drift out the pin (B)

Figure 23, Starting Handfe Pin:

A - Early Engines

B - Later Engines

Insert the ol seal tocl into the end cover 1o
protect the seal.

Remove the retaining bolls

On engines fittad with a hydraulic oump an
exira end cover retaining bolt s fitted behind
the pump mounting llange and it must be
removad hefore attempting to remove ha
CRG Covar,

Remowve the end cover.

Clean all traces ol lhe cld joint frem the
crankoase and cover,

If necessary push cut the ol seal by using
the ail seal too! or & suitazle plug press,

fasue 20 danuary 15495

Fitting the End Cover - LT, LV

1.

YWWith the crankease and end cover joint faces
clean and dry 11 a naw joint.

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

Replace the end cover, taking care to ensure
the new [oint is nol damaged and the cover
15 coractly fitteo over the dowels,

On LT engines replace the starting dog key,
cog and tighten the Allen sarew.

On LV enginas replace the catwch pin and
sering pin or grub scree,

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

THE END COVER OIL SEAL

1.

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

Lsing the ol seal weaol, 317-500583, press the
seal into position within the oil seal housing
boss untl il is flush with the inside face of
the hoss.

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

Fush the seal 1oal inlo the seal from the
cover outside face,

il the sealing lip before fitting the ond
cover.
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Section 2 - The Basic Engine

THE GOVERNOR AND FUEL PUMP

The fuel system is fully covared in "Section 4
and the governor in "Section 8" and the following
paragraphs sre included only 1o describe the
dismantling and assembly procedures.

i

Dismantling the Governor and Fuel Pump

1. Remowve the gear end cover.

2. Remowve the fuel pump inspaclion doorfs.

3 Disconnect the fuel zsump and governo:
linkage at the fuel pump using long nosed

pliers.

4. Slacken off the speed control screw and then
disconnect the speeaer spring.

o

Rermowve both fulerim pins Trom the oivos
support blocks using a 1. 5mm rod, punch or
a suitable picce of stiff wire. Take greal care
not e lose the shims.

B Remowve the governor  lever  assambly
complele with the speeder spring and fue
purmp linkage.

7 Hamove the governor sleeve assembly,

B, LIl out the fuel oumpfs, taking care not to
lose the timing 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 note
the fallowing points:

a The fulcrum gins are drilled at one endg only
and these holes must be fitted al the outer
i,

B, Ernsuare the governor sleeve s fitted the
carrect way if it is not the MNylatron lype.

. I'he speed control spring is correctly hooked
into its spigot

d. The small retumn spring, which is onlby fitted
Lo variable speed engines, must be fitted o
the fuel cump side end of the lever assembly
with the shorl il wound backwards and
hield captive under the pivol support Block,

Figure 24

Variable Speed Retorn Spring

. Check that the governor lever assembly s
parfectly free 1o move.

[ Al shims  are replaced as dismantled

subject 1o checking pump soill timing and
adjustments,
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REMOVING A FUEL PUMP TAPPET
1. With the fuel pump removes use long nosed
pliers 1o remove the tappel insert (&) from

the oo of the tappet assemoly (B).

2. Lift cut the fus! pump tappel assembly rom
the guide (2],

2. Remove the guide locating belt (D) from the
fuel pump side of the crankcase.

4, Remowe the lappal guide,

Frgure 28 Fuel Pump Tappet and Guide

Replacing a Fuel Pump Tappet

1 Replace the guide inte the crankcase taking
axtreme cara 1o ensura the end with the two
flats enters first and the locating holes in the
crankcasa and guide are coractly aligned.

Z. Replace the guide localing Boll and a new
copper washer,

3 Replace the tappet

i Replace the tappet insert with the smaller
section on the outside,

4 CAUTION

Faifure to it a correct new washer to the guide
locating boft may affow the bolt to touch the
tappet and prevent it operating.

fesue 20 danuary 1995

THE QIL SUMP

The sump s manufaciured rom casl fron and s
secured to the crankcase by fourt2en bolts and
spring washers, the four comear bolls are longer
than the remainder. The integral engine mounting
Bolt drillings are located on each cormer of he
SUMpP.

Anooil strainer s fitted inside the sump on
LT/LW? engines,

& CAUTION

With the sump removed and the fiywheel housing
st fin position the engine cannot be turned the
carrect way up, and remain stable, without a
sufitable piece of wood the same depth as the
sumyp 5 fitted under the crankcase.

Draining and Filling the Sump

1. If possinle run the engine immediately before
draining the oil.

2. Flace a suitable conlainer under the arain
wlug.

3. Remowve the plug.

4 Clean and coal the threads of the drain plug
with  Hylomar PL3IZSMW, Loctite B72 or
Hylogrip 760,

b Replace the drain plug; do not avertighten
it

. Fill the engine crankcase through the ail Tiller
o the lop mark on the dipstick - do not
awarfill,

7. Start the engine and run it for a fes minutas
ta circulate the il and check the drain olug
does not leak,

4. Stop the engine and allowe time for the ol 16
saltie and re-check the lovel on the dipstick.

[

Add more ol if necessany.
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Removing the Sump

1. Remove the drain glug from the sumg and
drain the cil into a suitable receptacle.

2. Remaowe the oil dipstick,
& polypropylene handled dipstick is currently
lited: refer to "The Qil Dipstick™ in “Section

3. Stand the engine on its flywheel using a
suitable piece of wood or similar matarial on
which 1o rest the fhywheel: this will enable
tha enging 1o he rotated and  ease
subseouent dismantling.

4. Remove the sump bolts,

As the bolts are removed from the sump the
gl purmp owill move it oawsay  from Lhe
crankoease,

b, Remowve the sump taking care not to damags
the il pump.

Replacing the Sump

1. Using a new [oint, replace the sump with The
recass comer adjacent to the oil pump

2o Cn LT/LVZE engines replace the four long
carmer Dolts fingar tight,

3. Replace the remaining bolts ang torgue all
the nolts 1o 27 0Mm {20,001 1),

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

=1

Fill tha sump to the comect level with the
corract grade and type of lubrcating o1l
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THE LUBRICATING OIL STRAINER - LT/LVZ2
The sumps are fitted with a coarse lubricating

oil strainer on the suclion side of the oil pump and

access o ibis gained by removing the sump

The strainer can ba dismantlad by removing the
centre setscreve. lifting ofl the top cap and lifting
CUt the strainar mesh,

Care musl be taken 10 ansure thal rags are not
used 1o wipe the inside of the crankcase during
overhauls 1o eliminale the possibility of  flulf
entering the strainer and causing 2 restricted oil
ey,

Note - Early Engines:

Cinore-assemhbly take care lo mplace the distanca
piece under the Lop plate and ensure thal the
anti-surge plate on the strainer is parallel to the
crankcase weakh.

THE LUBRICATING OQIL PUMP

Access 1o the self-reguiating oil purmp s only
possible with the sump removed.
some components of the LT and LY pumps are
not interchangeanle; refer 1o the relevant Parts List
for further details,

Instructions far remaoving the ol pumg are given
in “The Lubricating OF Pump™ an page 72
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Section 2 - The Basic Engine

THE CAMSHAFT

The steel camshaft is caried In plain bearings
in the crankcase al kot the flywhee!l end and in
the centre weh{s). A ball bearing attachaed 1o the
camshaft and fitted bshind the camshaft gear
crovides the bearing for the gear end and carries
thie governor weights,

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

Details regarding the governor weights  are
detailed in "Section &7,

Removing the Camshaft

1 Remove the ovlinder head, push rods and
aoes.

s Ramowve the sump.
3, Remove the ol pump.
4 Remove the end cover

5 RBemowve the governor sleove, lover and
linkage,

6. Remove the fuel pumpds, pump tagpel{s)
and guide(s).

7 If the angine 5 0 s normal plane hold the
cam followers clear of the camshall using
suitabla clips or magneats.

8. Genlly ease  the camshaft out of the
crankease keeping it saquare at all times,

9, Rermove tha cam followers.

Inspection of the Camshaft

W

Examine the camshaft bush for scars orwear,

[, Examine the ball race hearng for wear and
freadom of movement.

o Chack  the  camshalt  gearwheel  ana
crankshaft pinion teath for wear,

o Ensure the cams are not chippeac  or
damaged,

a. Chack the tappets for scars or damage to the
contact face.

f Examnineg Lhe oil seal in the and cover for
damage orowear

Note:
Cn and aftar the following engine numhbers helical
wothed crank and camshall pinion gears have
been fitted,  therefore the  early  straight spur
roothes gears can only be replacad as a pair.
JEOTET4 LT
36 00450 LV
36 0037 LV

fesue 2: Janvary 19595

Replacing the Camshaft

1. Repglace the cam fellowers and secure them
in their highest positions.

2. Carefully replace the camshaft intc the
crankcasa keeping i1 square at all times! take
care 1 line up the "0O° timing marks on the
crankshat and camshaft gears exactly.

Figure 28,

Timing Marks

2. Release the cam followers,

£ Replace the cif pump and sumo.

5. Replace the fuel pump and govarnor,
6. 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
betweaen the camshaft thrust washer and the
camshaft gearwheel hub, o an end float of
0.08-0.2mm (0.003-0.008in) which s measured
with a clock gauge with the end cover filtes,

1. Using & rod through the cil filler hole push
the camshaft fully towards the flywheal.

2. Pesition a clock gauge and zero the poinler

3. Push the camshaft gearwheel towards the
gear end by inserting a suitably cranked rod
through the Tuel pump inspection door: Lhe
movemnent recorced on the gauge is the end
float.

The shims available are 001 3mm, 0.2 5mm,
C3Bmrm, OBTmm O683mm and 07 Gmm {0008,
D010, 0,015, 0,020, 0,025 and 0.030in) thickness
out anly one shim of the necessary thickness must
e used,

& CAUTION

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

EFarly engines were fitted with a paper gear end
cover shim which can be replaced with the later
thicker Iype provided the camshaft end float is
checked and adjusted as necessary,

a4 LT, LV Workshop Manual

THE CAMSHAFT GEARWHEEL

Removing the Camshaft Gearwheel

1. Drift pin (A) into the camsha®t (BY until il
clears the gearwheel ()

2. Prass off the gearwheal suflicienty to allow
a thin melzl washer to ke placed Detween
the bearing (D) and the geanwheel
prevent dirt entering the bearing.

3 Continue to prass ofl the gear.

4 Ramove The Woodmff key (E)

2. Drift in (A} oul of the camshaft (B) using
g amall drift.

Figure 27 Camshaft Gearwhes!

Fitting the Camshaft Gearwheeal

L ore-assembly a new dowel pin must be
carelully oressed in e Trmm below the diameter
of the gearwheal hub and any sharp edges arounc
the hale must be remowved - any burrs will affect
the operalion of the governar thrust sleave. Fil
the camshafl gearwheel in the reverse order 1o
dizmantling ensuring the thin llat washer s
remaoved and that the geanwhesl abuis against the
shouldar (F).

& CAUTION

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

Changing the Camshaft Ball Race

1. Remowva the retaining pin from the gearahee

nub.

2. Suoport the camshaft assembiy on the hub
of the ball race and oush the camshaft
through the gearswhesl and bearing.

3. Press the new pearing on 1o the camshaft

4 Fit a new key to the camshaft.
b Fress an the gearswheal,

& Refit tha retaning pin,

fssue 20 danuary 1995
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CAMSHAFT BUSHES

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

l'c gain access (o the [beedhesl end cxpansion
plug and bosh it will pe necassary 1o remove the
flywheal, fanshrowd and main bearing housing.

Camshaft Bush Tool 393235

The legend rumbers  referred o in the
illustration and text are also marked o the
individual ool ilems

Frgure 28 Camshalt Bush Tool

Flywheel End Bush Remowval

1. Remove the fhawheel end main oearing
housing.

[R%]

Fitthe nut {27 anto the screwe (1],

3 Fitthe small dolly inte the sush from inside
the crankcase.

4 Flace the screw throogh the dolly from the
gear end,

5 Assemble the bridge (81 and thrust nut (9
to the screw

B, Uszing the carract size of spanner lighten 1he
thrust ol aretic the bush s remaoved.

Rermove the tocl.

|

fssue 20 Sanuary 1555

Flywheel End Bush Replacement

1. Fit the new lubricated bush 1o the small
dfﬁl:w‘.

20 With the dot on the bush at the top, place
the daolly and bush inte the crankoase Trom
the inside and line up the bush with its
lccation.

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

Flace the screw through the dolly from the
gear end

B Place the guide (10} aver the screw 1o align
the bush in the housing,

B, Fit the bridge {81 and thrust nut {(9).

do Using the corect size of spanner and
chacking the ol and bush allgnmant very
carefully, lighten the thrust not until the
sush s cantral across 118 housing.

8. Femove the ool
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Centre Bush Removal

1.
2

pag

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

Placa the screwe throuoh the dolly from the
end giving the maximum orotrusion of the
scrinwy outside the crankcase.

1 the brridge (81, or the depth plate ()
Fit the thrust nut {97 to the screw.

Using the correct size of spanner tighten the
thrust nut until the bush is removead,

Remove the ool

Centre Bush Replacement

1.

46

Fit the new lubricated bush to the large
dixlly

Fit the nut {2) onto the screw (1),

With the dot an the bush at the top, place
the dolly and bush inte the centre web
housing and align the bush by using guide
the {10

Place the screwe through the dally and place
the guide (10 over the screw o align the
mush in the housing

Assemble the bridge (8} or the depth plate
e

Fit the thrust nut (91 1o the screw.

Lzing the correct size ot spanner and
checking the 1col and bush alignment wvery

carefullv, tighten the thrust nut owntil the
bush is central across its housing.

Remaove the tool.

LT, LV Warkshop Manwual
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THE CYLINDER BARREL

Before removing any oylinder barrel il shouwld
e marked 1o ansure it s returned to its original
oOstion.

1T 15 possikle to remove the oylinder barrel, aller
thee head has been removed, without the nead o
remove the sump provided the piston is in the
TOC position,

The lollowing instructions apgly in cases of
additicnal dismantling.

Removing the Cylinder Barrel

1. Sland the engine on its flywheel on oz
suilable piece of wood so that the crankcase
can ke turned,

2. Remove the cylinder head and sump

3 Flace a retaining tube, secured by & hand
tight cylinder head nul, cver ana stud of the
oylindar to prevent the oylinder rising when
thie crankshaft is tumed.

4. With the engine standing on the fhewheel
rotale the engine until the connecting rod
big end is al the boltom of The throw,

(g}

Femove the big end bearing cap.

. To protect the crankshaft joumal fit & tube
over sach connecting rod oolt and secure
ther weith @ hand tight nut

Ao HRatate the engine wuntil the giston s at TRC,
B Bemove the tube sacuring the harrel

& Lilt alf the Darral, piston and connacting rod
complete,

10, Hemows the tubses from the big ends,
17, Replace the kig end bearing cap.
172, Remove the piston from the oyiinder barrel.

13, Tharoughly clean the cylinder barrel and
check for scoring and wear,

T4, Repeal the zbove procedurs for L2 engines.

Issue 2; January 1955

Fitting the Cylinder Barrel

1. Fit the piston to the connecting rod with the
weorging "MAMIFOLD S1DE" on the piston to
lhe same side as the identification marks on
the connacting rod big end.

2. Insert the gudgeon pin and circlips.

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

4, Stagger the piston ring gaps and fit the

piston  into the  ovlingar  barrel  while
compressing the piston rings.
5 If necessary, fit new big end bearing shells

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

6. Coal the bottom jointing face surface of the
cylinder bharrel with Wellseal, stick a new
joint it and coat the joint with Hylomar.

|

Stand the engine on its fhywhesl onoa
suitable piece of wood so that the crankoase
can B lurned

4. Tum the crankcase until the crankshaft
crankpin is at TOC.

9. To protect the crankshaft  journal  from
possizle damage il a tube owver each
connecting rod boll and secure them with a
hard tight rut.

10, With the radiusad fins towards the camshaft
and manifold sides of the engine. and
TAAMIFOLD SIDE" an the piston coreatiy
positionad, lower the oylinder, pistan and
connacling rod into position.

Figure 28, Cylinder Barred Radiused Fins

11. Siide the air shields inte position taking
extrame care to ensure they are in theair
arginal positions as shown in Figure 10 on
pagse 27,

12, Push down on the piston and turmn the

crankcase until the connecting rod big end
s et BOC,
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13, Remove the protection tube,

14, Fit  the bearing  cap,  ensuring  tha
wentification  marks  on the cap  and
connecting rod are on the same side, and
torgue load the nuts 1o 24 4Mm {18.01bT f1).
It is recommended that the connecting rod
bolts and nuls am replaced &t overy M&jor
overhaul,

\ '-.x:\\
\\ N

<\

\\\: L‘sl

A\ |

Figure 30, Con Rod identification Marks

& CAUTION

Care must be taken 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 37, Con Rod Boft Location

48 LT, LV Workshop Manual

CLEANING THE COOLING FINS

The cylinder and cylinder head firs must ba kapt
reasonably clean otherwise seizure of various
components can occur because of overheating.
Cleaning Trequency depends on the nature and
concentration of the substances contained in the
cooling air; fluff, hair, vegetable fiore, and other
such items have a greater clogaing effect than oy
dust. The fins should alwsavs be cleared whan 1he
engine is decarbonised but can also ba cleaned,
when necessary. by removing the manifold and
air cow!l and raking the dust off the fins wilh a
hooked piace ol wire,

fssue 2; January 19095
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THE PISTON

The giston 5 manufactured from low expansion
alloy and has & machinec recassed combustion
chamber 'nothe crown, LT pistons are fiited with
four rings and LY pistons hawve thres rings.

The qudaecn oin s relained by bwo circlips ard
rng ina bushoin the small end of the connecting
rocl

Removing a Piston

1. Hemove the aylindar barrel wogether with the
piston.

2. Withdraws the piston from tha barrel,

£

Raloase the circlip rom one end of
guogeon pin

the

Tad

A Push out the qudaeon pin.
If the pieois tight, place the piston in hot
waler until T ocan e removed: it may be
necaessary to orotect the hanas.

oo Using a standard  piston ring  expander
remove e @iston rings.

Inspection and Servicing

1. Jlean tha piston removing all trzces of
carbzon from the crown, ring grooveas ana oil

holes.

2. Check all the piston rings for wear refer to
"Dhimensicns of Wearing Pars” on page 63,

Firing Ring

A barrel lappea chrome ring is situatad al the
e of the piston and is lapesad on the sides Lo
prevent sticking in the groove

Compression Ring

Tweo comprassion rings are fitted 1o the OT
piston and one on the LV They have a lapered
face i cortact wilth the barrel, one surface on
each is markad "TOF ana the rings must e fittaed
the correct way up.

Qil Control Ring

One conformabile lype, wilh a spring expandear,
5 Filed above the gudgeon oinoand & slotted
scrapar ring s fitted helow the gudgaon pin on
LT pistors, Or LY pistons onby cne ring is litted
apove the qudgean oin.,

fasie 20 Sfanwary TH55

Figure 3Z2.

C

Piston Rings:

A - Firing Ring

E - Comoression Ring
Co- i Contral Ring

Fitting a Piston

2

b

Fit the piston to the connacting rod with the
weording MANIFOLD SIDE on the pision 1o
the same side as the identification marks on
the connectng red big end.

Insart the guagecn pin and circlips,

lsing 2 standard piston ring expander
replace the oiston rings in their correct arder.

Distrioute the oiston ring gaps around the
peslon cireurmforenaae so that the gaps are not
in linae.

Lightly lubricate the piston and rings with
rie anging oil,

sing a suitable piston ring clamp compress

the rings and fit the piston and cennecting
roc assemily into the oylinder barrel,
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THE CONNECTING ROD

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

The two halves of the big and bearing are steal
backed coppear lead ana are precision finishad ana
should not be scraped or louched up inary way
A onewe small end bush must be pressed in
ensuring the ol holas align.

The gudgeon pin s 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
Bamrel” on page 47,

inspection and Servicing

a4, Claan the connecting rod and examine for
hending and twisting,

2. Examine the small end bush for wear.
o If the kg end has been dismanted bacause
of metal failure the oil passages ir the

crankshafl  must  also be examined  for
ochstruction and fragments af melal,

S0 LT, LV Workshop Manwal

THE FLYWHEEL

The ype of fwwheel filled depends on the
enging, application and ouild.

The cooling air fan is fitted to aither the cutside
or inside face and s polypropylens or casl
depending on the type of flywhea! fitted,

The flywhee! is keved on to the crarkshaft and
held in position wilh a setscrew lorque loaded 1o
196 OMm (145 Oiht 1),

All flywhesls have tapped heles for attaching
couplings, shall exlensions, pulleys elo, The
tolerance far bore and face run-out must be
wiithin 0.2 5mm (0070000 TIR.

On builds fitted with a fheawhesl charge winding
system the magnetic rotor is pressed into the rear
faca of the flywhesi.

o prevant damaging the stator, which is litled
t the main bearing hoosing, the free length of
studs or bolts entering the fhewheal must not
excead 20.0mm {07 8in)

4 WARNING

Same fywheels weigh a considerable amount
therefore if is fmportant to bear this point in mind
when suppaorting, removing, moving or replacing
I

Removing the Flywheel

& CAUTION

Before  allempling o remove  the flywhes!
setscrew determine the rotation of the engine.

1. Femowve the startes motor, if Ptted.

2. 0n LY engires fit the fhewheel locking tool
(A into the tapped hole in the fanshroud
On LT engines, ar il the Mywheel locking lool
is not available, wedge the crankshaft with
a suitable plece of wood to orevent
lurning

3. Slackan the fhawheel retaning setsorew bwo
turrs with a £6mm sockel spanner

&, Fit the fhywehesl paller tool (BY by scrowing
thee three bolis throogh the plate "B holes
into the flywheasl.

L. Lightly il or greass the ool canlre bolt ana

sorene It into the olate sufficiently to looser
the fhywhesl,

£, Remowa the pular and locking ools,
Ao Bemows the fhywheel selscrewe and Gl the

[ywehae! mandre (C) o prevent damaging
thix stator and for perscnal safony,

lsswe 20 January 1995
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Flywhee! Tools:

& - Early Locking Toal
B - Later Locking Tool
- Fullar

Figure 33

O - Mandrei

8. Support tha flywheal al all times and,
keaping it soquare, slide it over the manarel
and Lt il off.

EN Hamowe  the
crankshaft

Woodruff key  from the

Fitting the Flywheel

The shaft and the Dore of the [lywheel must be
perlectly clean and should be smeared with clean
luorcating ail before assembily.
1 Fit a new Woodraff key to the crarkshat
Fit  the  flywheel  mancrel o pravent
damaging the stator and lor personal safely

]

A Suoport the fhywheel gt oall tmes ang,
ceeping it sguare, slide it over the mandrel
and onta e crankshali,

4. Check that the key has remained in position
in tha shaft

o

Rermove the mandral,

& Replace the retaining setsoreny finger tight
7. LEithar it the lywheel locking ool or wedge
the cranksnall weoth a suitable glece of wood

Lo prevant 1 iuarming.

& Torause the setscrewe 1o T96.0Mm (1450107
fh.

8. Remowve the locking lool,

{ssue 2: danuary 1985

THE FANSHROUD

An o auminium or shaet melal fanshroud is fitted
to all enaines, except Build 37 and the type fitted
is dependant on the engine type and build,

The lanshroud 15 secured 10 the crankcase with
five setscresws and washers, casl fanshroucs are
fitted with lockwashars.

Removing the Fanshroud
1. Remowe the fhywheel

If flywrheal charge windings are filted:

a. Remove the two nuts and then remove
the Synchro systermn rectifier/regulaior
cover.

b Carelully noting the position of the

electical cables. disconnect all four

cables.

C. Ramove the two nuts, washers anac
distance  pieces  and  remowe  lha
rectifiersrequlator unit from the

fanshroud,

]
R

FRemove the caole clip securing the
cable inside the lanshroud.

e, Hemove the six screws sacuring the
stator and as it s removed gently ease
the cabie through the fanshroud,

Pk

On engines with an aluminium fanshroud
easa Dack the six lab washers.

3. Remowve the six retaining bolts,

4. Lift olf the air restrictor, il fitted, and tha
fanshroud

Fitting the Fanshroud

Refitting s carried out in the reverse arder and
it is racommanded that new tabwashors are fitted
and correctly locked after the polts have bDeen
torgue loaded 1o 27.0Mm (20.016F f)
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THE MAIN BEARING HOUSING

The main bearing housing is secured to the
crankcass al the flywhesl end and has an ail drain
wehich must be located at the botom of the
housing whan it is wefilled, Shims are fitted
between the housing and the crankcase o
maintain the crankshaft end float. An oil sesl s
fitted to the centre bore of the housing and an O
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 Lthrosl washer at the gear
end could become detached from its recess. This
can be avoided by removing the gaar end cover
anc olacing two suilable thin strips of metal
betwesan the crankshall pinion and the crankcasa.
To prevent the throst washer at tha flhywhae! end
becoming  detached  from  the main bearing
heusing while removing the housing turn the
engine undil the piston, Mo, 1 plston on LT/LW2
engines, 15 at the BDC position,

Removing the Main Bearing Housing
1 Hemove the flvwheal
3 Remove the stator, if fited.

3 Hemowve tha six bolls securing the main
baaring housing,

4 Remaowe the bearing housrg
IT the housing is tight

g On LT/LVZ engines remove the canlre
earing aowal bolt and the dowel using
a fual pume rataining ooll; reler to the
“Warning'
Leawve the bolt in the dowel wuntil it s
refitted o ensure the dowel s litled the
Cormes] '-\.‘\-"('.",-' (LN ] H{_’J_

b On all engines use bwo ME salsorows
through the threaced holes proviced in
the housing and [sck it off.

To avoid possible damage ao nol use &
SOrEVETTTvET,

b, Drift out the oil seal laking care not to
damage 1he bearings.
& CAUTION

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

1. Lightly grease the steel back of the throst
washers and position them in the housing,
ensure they are correctly locaed and the
copper face will ba towards the crankshafl,

200 With the oil seal remowed from the main
bearing housing relit the housing.

3. BReplace the housing, shims, stator and
restrictor plate, if filted, andg targue the bolts
1o 28 T Mm {2000k f)

4 Chack the crankshaft endfloal as descriped
in "Checking Crankshall Endfloat” on paga
b,

. Beplace the il seal using the Service Tool,

. Replace the centre bezring locating dowel
weith the tapped end facing outwards.

J. Check the wirg and of the cenlre opearing
locating dowe! boll for diswertion.

Figure 34, Bearing Dowel Bolt

S Replace the bearing dowel ball,

THE MAIN BEARING OQIL SEAL

1. Lubricaie the sealing lip with clezan engine
ol

2, Flace tne nevw sea squarely nlo the housing;
donot use any jointing compoauand

Ll

Drive in the sezl until i1 s lNush with the
bezaring housing autside lzoe

Issue 2: January 7995



Section 2 - The Basic Engine

GEAR END CRANKSHAFT EXTENSION
One of four types of gear end extension shafls
may e fittea:

a. SAE Mo b oshaft
b, SAE Mo 9 shafl,
. Mon SAE shaft A,
. Mon SAE Mo 4.

The shaft must be coractly toraue leaded 10
T38.0MNm (102 .01bf f13.

Crankshaft Extension Spanner 317-50023

The lool is used whan it s not possible to
tergue direct at the gear end with the fheaheel
locked.

Crankshalt Extension Spanner

Figure 38,

1. Fit the tool onto the extension shaft and
sorewy the bolt through the boss inio the
crankcase.

2. With the engine decompressed  wm the

flywheel vsing a 46mm sockel lited on the
ihywheel setscrew,

3. Rermove the too),

4, Fit the flywhee! locking tool.

o

Ri-lorue the flywhesl selscrew to 197 0Mm
(145 2l 1.

If the Serdoe Toocl is aot available apoly the
138 0Mm (1020167 1) wrgue 1o the flywhee
satscrewe with the engine decomoressed and hen
weith the fhewhesl ocked re-torque the hywhael
satacrowe 10 187 ORm {145 000 1

lssue 20 daniary T935

Fitting a Gear End Shaft

1. Serew  the  shaft onto the  crankshaf

handtight.

7 Fit e crankshaft axlansion 1ol
317-50025 a5 shown in Figure 36,

]

—_—

I
—

Figure 36,  Crankshaft Extension Tool

3. Pdove the decompressor lever towards the
fhywheal end,

turning  the
138.0Mm

the exwznsion by
ta a torgue ol

4. Tighten
flywvheal nut
(107.00:F ft)
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THE CRANKSHAFT

The stesl forging crankshaft s camried in slag!
backed copper facad main bearings which are
ncated i the crankcase at the gear end, the
lywehesl end and the central web/s of the
crankcase.  End thrust is taken on stesl backed
coppar facad split thrust washers litled at the gear
end of The crankcase and in the flywhesal end main
bearing housing.

Aninterference Tl pinion s keyed onto the end
of the crankshaft and engages with the camshafl
gear.

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

36 Q1674 LTI
36 00450 LW
A6 00732 Lv2

LV crankshalis are litled with balance weight
plates held in position with two countersunk
scraves  and  nuts torgue  loaded to 21.0Nm
(15.4b1 ),

Figure 38, Centre Bearing Dowel Bolt

b Uszing a fual pump sacuring bolt remaove
the centre bearing gdoweal (B).
Leave the bolt in the dowel until it is
refittad to ensure the dowel is fittec tha
COrect way round,

2. Fitthe Service Tool 317-50025 to the pinion
aear, lightly oil ar graase the caentre boll and
tighten it until the crankshaft is pushed
through the pinion gear.

Figure 37, Crankshalt Balance Plates

Removing the Crankshaft

1 Remove the oyinder barrel/s, main bearrg
housing and sump,

D LT/ALY? ergines

i Remove the cenlre besring locating
doweel nolt (&)

G4 LT, LV Workshop Manual

Figure 38, Crankshalt Gear Removal Tool

3. Remove the pinion gear Woodrull key i
NECESSary.

I

Eecping the crankshaft square at all times
gently withdrawe 11 through the flywhae! and
of the crarkcase.

5 Remove  the  teo  sockel  scorews  and
dismantle the centre pearing housing  on
LT/LW? crankshatls,

B,  Hemowe the gear ena throst washars,

Servicing the Crankshaft

a. Irspect the main bearings for scoring or wear
ang if necessary thay can e removed and
replaced as cescrbed in "Crankshall Wain
Bearings” or page 57

. If the connecting oo 2ig oend has been

dismantled because of failure of the baaring,
the il passages 0 the arankshalt must also
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Section 2 - The Basic Engine

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

do o Rerew the split thrust washers if they are
damaged or wom

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 27.0MNm
A0 T
Ensure "Flywheel End' on the housing halves
is corectly located befare assembly

3 Apply grease 1o the steel side of the thrust
washers and place them in the gear end of
the crankcase with the tab comrectly located
and the copper face towards the crankshafi,

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

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

hole
Y
Figure 40.  Centre Bearing Dowel Location
b Boemove the luel pump bolt from the doweel

7 Check the wire end of the centre bearing
locating dowal balt for distartion.
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Figure 47

Bearing Dowel Bolt

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

9. Apply grease to the stesl 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 litted and torque the balts
1 27 1Nm (200lbf f1).  After the bearing
housing has been replaced and the housing
bolts terqued they must be re-torgued ten
minutes later

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

T4, Replace the ol lip seal,
15, Check that the crankshaft is free to rotate.
16, Fit the Woodruif key at the gear end.

17 Heat the crankshaft pinion to straw yellow
and fit it 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 overheating 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 it is quite easy (o
score the bearing shell with the crankshaft.
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CHECKING CRANKSHAFT ENDFLOAT

1. Setadial test indicator so that the aciuating
plunger makes contact with the [lvwhae! and
face of the crankshaft,

CHECKING BEARING CLEARANCE

1. Place a piece of the correct size Flastigauge
approximately B.35mm {(L24hinY off-canim
across the full width of one bearing shell

Checking Crankshaft Endfloat

Figure 42.

Figure 43,

Checking Bearing Clearance

? Fush the crankshaft Tirmly towards the qear
end of the engine and zero the indicator,

3. Push the crankshaft firmby  towards  the
flywhes! end of the engine and check the
end float, this should be: -

LT/LVT - G178-0.245mm (0.007-0.070in}.
LTALYE - 0.228-0.306mm {0.009-0,012in].

4. Ifthe end float is incerrect it can be adjusted

by the addition or removal ol 0.076mm,
O127mm o 0254mm (00032, 0.005,
0.010in) shims from the back of the bearing
housing,
After the bearing housing has bean removed
and replaced the housing balts must be
torqued to Z7.0Nm {20016F ) and
re-torgues ten minutes latar,

Motea;

Farly LT engines were fitted with papar and
0.078mm (0.003in) metal shims which can be
replaced with those given above proviced the
cranksha't endfloat is re-chacked.
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2. Replace the bearing and torque the bolts or
nuls

3. Remeowe the bearing shell and use the scale
to check  the width of lhe flattened
FPlastigauge.

The wiath al the widest paint establishes the
minimurn clearance and at the namrowest
point the maximum clearance,

The difference between the two readings s
the jourmal 1o nearing  clearance; refer 1o
“Dimensions of Wearing Parts” an page 63,

& CAUTION

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

The legend numbers  referred o in the
Hustration and text are also marked on the
rdividual tool items,

e

Figure 44, Main Bearing Tool 393235

Removing the Gear End Bearing
1. Fit the nut (23 onto the screw (11

i Place hoth dolliezs {19, 200 onto the sorew
with tha tapered ends cotwards and he
large dally {200 next 1o the ot (2.

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

4. Fit the bricge (8) followead by the thrust nut
(9% onto the scrw O,

. Locate the bridge against the cutside of the
crankcase

G, Using the corect size of spanner tighten the
thrust mut (93 until the main bearing shells
are rermoved rom the crankcase

Fitting the Gear End Bearing

1. Remaowe  the  thrusl washers from the

crankoasa
Z. Fit the nut {#) onto the sorese (1)

3. Fit the death plate (7)) with the face marked
G0 next 1o the mul,

4. Place ooin halves of Lthe new bearing into

the sieove {171 lrom the and opposite the
locating spigal,
Align the erds of the new bearings with the
lina an the slesve and ensure the bearing ol
hale s corractly lined ap with the 20 mark
an the sleeve face.

o Place the large daolly (207 with the taper
outecarcs into the spigot end of the sloove

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

sleeve, ensunrg the guide dowel is cositively
[ooated in the slolin the sleave.
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/. Place the sleeve assembly onto the scrow
assambly.

a Fit the assembhy inlo the crankcasa from the
inside making sure lhe sleeve spigot is
positively  located  n the slot in the
Ccrankease.

9. Flace the bridge (81 and thrust nutl {2 10 the
SOrE.

10, Using the carect size of spanner tighten the
thrust nut (93 until the depth plate s tght
ta the sleave.

When the plate s tight to the sleeve the
bearing shells are comectly locatea in the
crankcase,

11. Ramove the tool taking care to pravent it
dropping onlo the new bearing.

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

1. Remowa the thrust washers and the oil seal
from the bearing housing.

2. Fit the nut () anie the screw (17
3. Hold the nut firmly across its flals in g vics

4 Place both dellies {19, 200 onto the sorew
wilh the taperad ends cutwards and the
large dolly (200 next o the nut (23,

h. 0 Fit the kearing housing on the soress with
the thrust face uppermost.

G, Fit the bridge {8) followed by the throst not
(9 onta the sarew (1),

/o Using the corect size of spanner tighten the
thrust nut (9% until the main bearing shells
are ramoved from the bearing housing.

& Remove the ool

Fitting the Flywheel End Bearing

Fit the nut {23 onto the screw (1)

e

Hold the nut firmly across its flals ina vice

3. Place both halves of the new bearing into
the sleave (171 from the eng opposilte the
locating spigoel
Ensure the tag on lhe top hall of the new
bearings faces oubwards and is comrectly
incated in the slet in the sleeve,

4. Place the lamge dolly (200 with the lager

outwards inlo the spigol end of the sleave
A
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THE EMNGINE CONTROL ASSEMBLY

On current engines a polypropylens knoo s
fitted ta the engine contrel lever, The control
laver, plate {G) and spindle {F) shown in
Figure 48 are only susplied as an assembiy.

Removing the Automatic Excess Fuel
Assembly

1. Remows the gear and cover,

2 Remove Mol oylingar fuel pump inspection
door

3. Move the antomatic excess luel lever (B
along the shaft towards the outside of the
crankoase and hold it in this position.

4. Remova the small dowel pin {0,

5. Remove the spring (00 frem its location on
the excess fuel lever.

&, Remove the excess fuel lover assembly (B)
and spring (Bl while withdrawing  the
cantro lever (F and plate assembly (G

8. Replace Mol oyiinder fuel gump inspection
oo,

Removing the Manual Excess Fuel
Assembly

1. Remaowve the gear end cowver.

2. Remowve the fual pump inspection door,

3. Mowve the automatic axcess fuel lewver (A}
alang lhe shaft towards the cutside of the
crankeoase and hold i1 in this position,

4. Hemove the nut and washer (B).

(=2}

Remowe the lever (A)

B, Remowe the spring (C) from its location on
the excass fuel lever,

7. Withdrawing the plate (C) and conltrol lever
assembly (D)

Figure 45, Engine Control Assembly

Fitting the Automatic Excess Fuel Assembly

1. Examine and renew the "0
NECOSSHTY,

fing {HY if

2 Replace the cam spring (&), f remowved, to
the levar assembhy (B

F_;.TI

Feplace the control lever (F} oand plate
assemnly (G through the crankcase into the
spring (B} and the excess fuel lever assembly
fH)

i

| Relocale the spring {00 on the excess fuel
Jizar,

a Mowa the automatic excess fusl lever (B)
along the shaft towargs the outside of the
crankcase ana hola it in this pasition.

. Replace the dowel {20

-

Feolacs the gear and covar,
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Figure 46, Engine Control Aszembly

Fitting the Manual Excess Fuel Assembly

1. Examine ang rensw the "0 ring (Fp i
MECessany.

7 Replace the contral laver assambly ana olate.

3. Roplace the spring (C) onto the control laver

assemily,
4, Replace the lever {A) and nut
5. Relocals the soring (C) on the lever
5 Faplace he gear end cover,

7 Reolaca the fuasl pumo nspection door
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THE SPEED CONTROL LEVER

On current engines a polyprepylens knob is
fitled to the external engine contrel lever,

The lever is fitted 1o the internal spindle on
splines and to ensure the speed contral s
carrectly re-Titled care must be taken to ensure the
angle is 89°-917 when the speeder spring spigor
5 upright. When the lever is assembled it muss
be free (o rotate.

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

Figure 47, Speed Controf Assembly __J

80 LT, LV Workshop Marnual
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SPEED ADJUSTMENT

The speea of the engine is controlled oy Lhe
wension of the speeder soring which is intarnally
attachad to the spead control. The contral has
bevc adiustable screws which are adjusted and
locked Lo give the rated full on-load or variable
spead as delerminea oy the engine build,

Variable Speed Adjustment

The speed control can be operated either by @
cabie or rod and the idling spesd must be set in
accordance with “Gowvarning Ranges to B55574
- LT" on page 8% or "Gowverning Ranges 1o
BS5514 - LV an page 80,

Figure 48,

Varfatle Speed Adfustment

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

2. Turn the uppsrmost adjusting  sorows (A)
arti-clockwisa urtil it has no further effect
an reducing the angine speed: the ergine
may naw e hunting

Lk

Graduzlly turn the scraw clockeise until the
correct idling speed is oblained.

4, Tighten the locknut,

5. Pove the speed control lever to the full
speed position
I¥ the speoed s not correct turm the lower
adjusting screw (B clockwise 1o reduce the
speec and arti-clockwiss o increase it

fssue 2: danuary 1995

Fixed Speed Adjustment

The two screws ara adjusted and locked against
the speed control levaer 1o give the full on-load
Speeo, lhe uppermost adjusting  screw (A)
increases Lhe speed when it is tumed clockwise
after the lower screw has been slackened clear,

s

Fixed Speed Adiustment

Figure 48,
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DECARBOMISING

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

Thoroughly clean and examing the following
ilems for darmage o waar and renewy any defective
parts as Necessany.

a. Piston,
b.  Piston rings, piston grooves and oil haoles,

Fiston combustion chambar,

o

Walve porls, walves, valve seals and wvalve
quices.

e

2. Exhaust manifeld, piping ard silencer.

f. Fins on the cylindar barre! and cylinder heaa,

Joint Sets
LT Decarbonising | 657-259949
o Q‘f_grh_aul _65?-285?5
LTZ? Decarbonising | B57-28027
__Overhaul] 657-28032
LW Decarbonising | 657 -28441
Owverhaul | BH7-20443
L2 Decarbonising | 657-29471
Overhaul | B57-79453
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LAYING-UP PROCEDURE

The fellowing routine shoold be carred  out
when it is known that the engine will not ba
required for soma monihs:

a. Raplace the fuel in the tank with 2 small
supply of calibration fluid or equivalent,

b Drain the lubricating oil Trom the sump and
refill with neney oil.

. Run the engine for & pericd to circuiate the
oil through the system and 1o ensure Lhe
calibration fluic is passed through the fuel
purmps and injectors.

d.  Stop the engineg and drain the lubricating oil
from the sump, aftar which the crankshaft
should MOT be turned until the engine is
again required for service.

The calizration fluid should oe laft in the Tuel
syalam.

e, Beal all openings on the engine with tape,

f, FRemove the batteries, when appliical:uie, and
store fully charged with the terminals coatad
with petraleam jally,

0. Grease all exlarmal bright melal garls and the
soead control linkage,

b Tie labels o the engine clearly stating what
steps have been taken 1o inhibit the engine
during storage.

IT the abowve ilems are not carred oot the ergine
should be run on full load for approximately 45
rinules once a monlh,

& CAUTION

As a direct result of combustion the fubricating
ailf will caontain harmiful acids and therefore it
should not be feft in the sump if it is konown that
the engine will not be used for exiended periods,
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DIMENSIONS OF WEARING PARTS

The information s given as a guide 1o the axtant
by wehich componenis may be expectec Lo wear,
without appreciaple loss of performanca. To
mantain the enging in good running order it is
therafore recommended that when the "Maximum
Clearance’  figure  is  reached. one or more
camponents alfecting the clearance be reclaced

The wear to e allowsed in parts refitted 10 an
angine depands on the [ife required 1o the next
overhaul and tha relative cost of labour and
matenals.  f lapour costs are high it may pay 1o
replace parls bafore the maximum wear condition
is reachaed to avoud further work belore the next
schaduled ovarhaul,

Cylinder Bore Wear

The maximum  advisab'e piston to oylinder
clearance qiven is the clearance belween the
botiom of the piston skirl, across the faces, and
the cyiinder bora measured in the region of travel
of the piston skirt, The clearance is not to be
measured at the top of the bore.
When oylinders are rehored the lower skirt should
b atched or painted with the amount of the
OVET- 5178,

Piston/Cylinder Clearance - LT Engines

The nitial dimensions  given for piston o
cylinder clearance and piston ring pags are those
for ergines up o ang ncleding 25000/ min
Fnginas at higher speeds are fitted with oylinder
barrels giving an adoitional 0.025mm (00070}
piston to oyinder clearance.  These barrels are
idantified by a ves-shapad nick in the top fin.
Theretore, for all engines asbowe 2500r/min. the
maximum piston 1o cylinder clearances given are
to be ingreaszed py O0.05mm (0.00Zin) and all
raximum  rng  gaps  increased by 016mm
(00063In .

Piston Ring Gaps

The initial dimensions given for piston ring gaps
zssume the use of & gauge having a nore axactly
aqual to the naminal cylinder hore The gaps
given in the table uncer ‘Initial Clearance’ are
those o be anticipated whan chacking rings in @
new bore, Forevery 0.02mm (00070} oy which
the actuzal bore size exceads the dimension given,
the ring gag will increase by approximately
CLOBmen (0.0030IN,

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

Mhe side clearance is:-

LT - G-006mm (G-0,0024in]

Ly - O-00%mm (0-0,007 1)
wehien the face of the ring is level with the top land
af the piston. In an acceplable worn groove this
clearance could be vp 1o 00 mm (0003300
Mormally special gauges are reguires 10 measure
the grocwa,
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Oversize and Undersize Items

Owersize pistons and piston rings, and undersize
big end and main bearing shells are available,
Reaference should be made 1o an up to dale Parts
List for the relevart parl numbers,
The variations from the standard dimensions ara:-

0,254mm (0.0700n
0.50Emm (0.020in)
0782mm (0.0300in)
1,01 Grmm (0,040in)

Mon-standard sizes are marked, by the amount
theny are undar or ovarsize, as a suffix 1o the part
numbers which can be found in the fellowing
[ocations: -

a.  Piston Rings - stamped on the face ol the

nng.
b,  Piswens - stamped on the top surface,
C Bearings - stamped cn the steel cutside

surface of the baaring.
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Initial Dimension

Initial Clearance

Maximum Clearanie

Component mm in mm in min in
Cylindar bora (1 and 2) BZR7E 3281 |
e to Z500r min) 82650 3,250 vy U007
LT Pistor ciametar at otlom af 1,745 ooy 0005 [ 00087
skirt across thrust face 3244
L% Cylinder oore (1) 3,376
- 3377 0233 Loy 028 Gt
LW Piston diameter at bottorm of 3.3605 e 00072
| skirt acrass thrust face 33678
Firirg ring gap - LT (2 and 33 (RN 0,300 (RS
0,020 R R 0.7z 0020
Firirg ring widlh and groave width (493
Firing ring gap - L 42 0.3 QU118 0,38 001E
0,80 QAT 066 0.02ZE 0,81 005118
Firire rirg wigth ard qroove wicth 4
Campression <ing gap - LT (2 and 3% 0,200 0008 0,200 0.00H
3,400 0018 G475 0.oa a7 Q.0dE
Campression «ing gep - LV 3 0,20 0.0078 28 o i
040 o0a? DAk 0oz 0f 0253
Campression ring width 1,984 0,078 |
PehE L OGFT 0051 Doz [0 T N
COmprossion ring groove width 2080 | 008 10 0,004
o - 2038 0 008G |
il scraper ting gap - LT (2 and 33 0200 0,008 0acn | 0,008
A | 9mE | 04AVE NORES] LY 002G
il gcraper fing gap - LV (3 [l 0074 S oo
(A 00157 54 aes .74 00289
il scrapar <ng widtn 3867 015G
3,042 2155 00517 0,002 0,14 (RN
il scraper fing groove width 4043 01ES | .00
o 4018 | 0158
Srnall end bearing bore 2EBES 1.12649
2EEN 17264 0,0ERE 02z (6 o625
Gudgeon pin diamete 280725 1.7249 00585 HRECHE
B - 2E.BGT4 1.1247
Big end baore {in rod) LT EDE 2.2¥04
hY.naE FET0
Hearing snell thickness (81 1,530 DGFaE 0,067 HREE
1,828 DTG AR HEGHE RN HRRIR
Crankpir ciametar D Ak 21206
) B hEATT F1ER1
Wlain hearincg Aousing sore a7 G5 22708
alarl 2 2T0L
Bearing she thickness (5) 1E35 00722, RN 00035
TG O07TE 034 Q005 0120 00047
Crankshatt jodarral diameter 423967 21247
- 93,955 21242
Thmst beadng thickress - LT/LWT (6} 2,380 MK (T 00001
| 230 HEEEN Gdan | G008 (BRI 0.00891
Theust bearing thickness LV 8] 2370 C.0a0a (RN 6
d2e L 0004 0,30 00118
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Component

Initial Dimension

Initial Clearance Maximum CGlearance

Imim

in mm in mm | in

Carmsnalt jourai diamate:

Camsnaaft nearing - gear ena (7)

o010 0.0004 ;
0,020 00008 |

Camsnall senlre bush bore - LT/LW2 (8]

Carnstalt jourmal diamater - LTSV 2

1.457% DT

PO

P DO0AE PAN CLO0a3

Camabatt jourral diameater

Camshaft bush hore - flywhesl ang (9

BN 0057

00020

0038 | 0005 | oost | 00035

Camshatt whasl wicth

Fuel pumo tapoet diameste:

Fusl sump tapoet gaide bors

Camnskbatt gedr whael o earanoe width

0060 00051
(1200 L0075 0,200 00078

24 887
25070

ZE0E
25,00

08828 | 0088
(5064 LG
C.5543

CacEy
0005 (060 00031

Ol zems - LT/
Fush rod diameler

Fusna rod crarkoass oo
Frume plurgar siametsr
Frmp cylinger diameaier

O pamp - LT/LW2
Push rad diametaer

Pusk rod crankease bog
Purmp Slurgar Blamalen

Sump oy o dismeter

9,50
9,48

03740
avaE GG

GG

9545

9.525

(3758 0025
0.3750

2 G 00890 0LO0ES

18,025
15 A0

02,7490
0, A8 (KRR 0003

18,0740
10050

07510 [ ] OG0T 0,100
(7RO

[L0Es

1B

04528

1 635

BAB 03732 OL0GL O0EE
G444 037508 PR 0010 (AR (3. 0050

Q2 AYRD |

12026

R

074490
07480 00YE 0,005

15075
5,050

R HENYSH 0,00 Rk
.7a00

00039

Malva spring free length - U7

Ak 60
43,70

Walve apring trea lengta - LY

48,00

et vilve guode bore
Walvn starn diamate:

Exnaast valve guise Do

AT
A9k

004l R Thet AN Q0028

F.aGE

7556

R 00070

e RN T 0080 00038

7.832
FH13

00435 [LOE7

Walve rockor cose

Walve rocker snatt clamear

22.338

FEAG

(RN TE S R WA RN

32763

FrEho

[T R

Bacxlask benwean geass

CAYD L noE?
(B - T N s 1 ) 0250

RO B

Notes:

) See "Cylindsr Boare Wear” ar page 63,
2. Sep "Piztorns Cylinder Clearanos :

on page 63

Enaines”

Gae TPiston Bing Geps™ an page 63,

See “Firing Hing Groaoowve Width” an page 63
Thearatice: cleargnce, 0 precice this may b
DLO0Gmn (00001 AIn) monse

Feplace the thrusl washers F then thiciness is
less than 2 2 0mm (00087 n.

Issue 20 January T995

T,

Fealace 1he bearing 0F 0t fzel rough wher it s
rotated,

The centre bush is insarted with o a 37.073mm
d1ALT IR diameter Titing plug, Onee inseten,
g ooeuge of 37 0mm {14840 diameter must
fresyy anter the bors

The trwwhesl end bush s insered with a
251 3mm (0005 dismetsr fiting plug.
Coace mzermed, g geuge of 2hdmem {1 Ging
diameater musl frealy enter the baore.

Replace if the free length is 42 drn (1 6680

G EES.
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Section 3 - The Lubrication System
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Section 3 - The Lubrication System

GEMERAL DESCRIPTION OF THE SYSTEM

Aocast iron ‘ubricaling oil sump is belted to the
base of the crankcass and has a drain olug on the
fual pump side,

An ol filler cap s located a1 the top of tha end
cover and a dipstick is fitted in the crankcase an
the fuel pump side A self requlating ofl pump,
retained in position by the sumg and operated by
a push rod fram the camshalt, is located in a
drilling in the crankcase, An exlemal pigeline is
taken from the crankoase cil gallery and supplies
oil 1o the cylinder head for the racker lever bushes.

Qilin the sump fs drawn inlo the self-requlating
oit pump, through the oil strainer and filter on
LT/LV?  engines. into the ail galiery and s
delivered 1o the crankshaft main bearings.

The connecting rod Big end bearings are
oressure fed through intermal drillings in the
crankshaft and splash oil lubricates the gears,
gowvarnor, camshafl and the uncersica of the
oislons,

A lowe oil pressure swilch and equipment far
long  runming  installations are available  as
ACCESEOTINS,
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OIL SPECIFICATION
The Qi Specification is giver it the Operators
Handhook.

& WARNING
Before commencing any work on the lubrication
system refer to the relevant sections of the "Safety
Frecautions™ an page 6,
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Section 3 - The Lubrication System

OIL PRESSURE
Minimum - O4har (B BIGl in?),

OIL SUMP CAPACITY

litres pints  [US quarts
LT/LW1 1.3 2.3 1.4
LT/L? 3.6 6.3 3.8
Capacity Between Dipstick Marks

litres pints  |US guaris
LT/L% 0,20 0,35 0,71
TiLvz 050 | 088 | 053

HIGH OIL CONSUMPTION

The oil consumption can ‘norease dramaltically
il the valve guides are worn, or if the breather in
the rocker compartment s not functioning
corrasthy
Excass oil in the rocker companment due Lo
excessive pislon blow-by or worn rocker bushes
and shafts can cause incorrect functioning of the
bresthar.

Issue 20 Jarwary T355

THE OIL FILTER - LT/LV2

lhe standard full flowe ol filler is a spin-on
cartridge lype  located  on the side of the
crankonses
Lister-Petter aporoved lillers should be used as
these have the correct by -pass valve pressura 1o
match  the salf  regulating ol pump,  high
lemparature  joints,  adeqguale  filter  paper
characterislics and a rigid case. The lacl that a
proprietary filter may have the same external
dimensions and threac as the genuine one 5 no
quarantae that it will net fail in service.

Changing the Oil Filter

A oreadily available strap wrench is reguired 1o
remowva the filter from the engine but must not be
usad to fit a replacement.

1. Using a suitable strap wrench, unscrew and
! : I
rarmiove the filter canister,

2. Thoroughly clean the oil filter housing face,

3 Apply a small amount of clean engine oil to
the oil filter sealing gaskel.

4. Secrowe on the new oil filter canister, by hand,
until the sealing gaskel is just touching the
liltar head and tighten a further hall e,

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

& Stop the engine, allow the oil o settle and
[Op Up 85 Necessary.
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THE OIL DIPSTICK
Mylon handled aipsticks have been introducec
fram the following engine numbers:-

36 04429 LT
36 006468 LV
36 006461 Lv?

The new tyoe are not fitted with a crankcase
adaptor and an existing adapior must not be
remevad ooallow the new type of dipstick to be
vsed as the adaptor bore has no lead-in chamfer.
If the adaptor is removed damage 1o the O-Bing
may result leading 10 loss of crankcase vacuum
and ingress ol dirt,

The dipsticks hawea
stampad on the Dlace,

67 - All LTT excent Build 30

B3 - Lw?

64 - LTT Build 30

idenlilication  numbers

Figure 50,  Dipsticks:
A - Early Engines
B - Later Engines

20 LT, LV Workshop Manual

THE OIL SUMP
Draining and Filling the Sump

1. IF possiole run the engine immediately before
draining Lhe oil

2, Flace & suitable container undar the drain
olug.

2. Bemowve the plug.

| |
Frgure 87, OF Sump Drain

1. Clean anc coat the threads ol the drain plug
with Hylomar PL3Z/M, Loctite B72 or
Hrylogrin 760,

2. Replace the drain plug: do not overighten
it

Fill the sump through the (fler on the fuel
pump side of the gear end cover to the tog
mars on the dipstick with the corect grade
and type of lubricating ail.

Cary LTT ergines were not fitted with a
dipstick thereforse the sump s filled wotl ol
overflows from the fillar,

FJJ

4. Hlarl the engine and run it for a faw minutas
o cireulate the oil and chack the drain plug
does not leak.

B 5iop the engine and allow time for the oil @
seltle and re-choeck the level on the dipstick.

G Acd more oll 7 necessary.
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Removing the Sump

1 Remaowe the drain plug from the sump and
drain the ol into a suitahle receptacle.

2. Remowve the ol dipstck
& oolypropylene handled dipstick is currently
fitted: refer to “The Ol Dipstick”™ on page
70,

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

4 Remowve the 1ten, fourlgen on LT/LYZ

angines, sumo Bolts

As the bolts are removed from the sump tha

cil pump will move it away  from  the

crankoase,

5 Remove lhe sump taking care not to damages
lhe oil pump

Replacing the Oil Sump

1. Using a new joint replace the sump with the
recess cornar adjacent to the oll pump.

2 Cn LT/LW?2 angines replace the four long
comer kolts finger tight.

L

Replace ano torgque the remaining  sump
oolts 1o 27 0Mm {2001k 7).

4 Coat the threads of the drain plug with
Hylomar PL32/W or Three Bond 11108 and
replace it do not overlighten.

Fill the sump to the corecl lavel with the
correct grade snd type of lubricating oil.

o
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THE LUBRICATING OIL STRAINER - LT/LV2

LT/L%2  sumps  are  fitted with a  coarse
lubricating ail strainer on the suction side of the
nil pump and access to it is gained by removing
the sump,

The strainer can ke dismantled by removing the
cenlre setscreve, lilting off the top cap and lifting
out the strainer meash.

Care must he taken 1o ensura thal rags are not
used to wipe the inside of the crankcase during
owvarhauls to eliminate the possibility of fluff
ertering the strainer and causing a restricted oil
flow.

Note - Early Engines:

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

Access lo the self-requlating oil pump is only
possibile with the sump removad .
Some components of the LT and LY puUmps are
nob interchangeable; rafer o the Parls List for
further details,

Removing the Pump

1. Drain the oil and remove the dipstick and
S

2. Remowve the oil pump.

3 Using long nosed pliers remaove the oil pLmp
push rod from the crankcase.

4. Dismantle the oil pump making a caralyl
note of the component positions and the teo
different sized ball valves

CYLINDER HEAD OIL FEED

An exlernal pioe secured by swivel tnion plugs
carfies lupricating ol from the crankesse il
manifold to the valve rackers. The pipe is retained
in oosition by two spring clips attached o the
exhaust push rod tube nearest the flywhesl,

Mhe top unicn is stamped with an identification
letter an the head varicus letters have baen used
and the table below gives those currenthy usea.

Build Letter
LT 10,11, 20, 27 F
_ All Cther Builds C
LW 09 F
All Other Builds [
LT/7LW2 All Builds [

L

Figure 52 OF Pump Components:
A LTV
Bo- LT LW

Refitting the Oil Pump

1. Check that the il
assembled.

pump s correclly

2. Check thal the pump s warking fraaly by
compressing i1 betwesn the palms of the
hands,

3 Replace the oil pump push rod into the
crankcase as far as it will go

4 Replace the oll pump with the plunger and
lovwwards the push rod,

:{!‘I

Feplace the sump, arain glug zrd  the
dipstick and relil the sump with oil,

72 LT LV Workshop Manual

Cleaning the Oil Feed Union
The 1op unicn must be cleaned every 1000
nours,

1 Remove the union,
2. Carelully remove all traces ol dirt frem inside
and in the small delivery hole of the unicn

and the top of the leed pipa.

3. BReplace the union and fil two new CoOpper
wiashears
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OIL SEALS

Lig seals arg currently fited 1o oall LT and LY
engines; vary eary LT enginas were fitted wilh
rotary seals

Alip type cil seal is Pied o the gear end cowvear
and either a rotary, lip or & scraw type s fitted 1o
he main baaring housing,

Lip Type

Lister-Petter  approved  lip seals  are fitted
without amy jointing compeund baing apgliad.
Crrdinary ruphboer seals may quickly hardan in use,
rapidly swearing the shaft, or not even seal on
litting.

A o tyoe seal will not seal if the shaft is
scratched or bruised within bmm {0.20in) aither
side of the path of the Iip of the seal.

A finely ang zocuralaly ground shaft without
chatter marks and with o surface finish of 0.4
microns Ba (18 micro inches CTLA) maximum is
advisacle and it is essential to check the shaft for
darmage.

YVery fine scraichas should be comected by
palishing the working surface with g owet miglore
of matal polish anc optical aluminium axide
poweder, Taling this domestic scouring powder
may e used, To rub the shalt a strig of rag some
400mm long by BOmm owide should ke folded
engthwise and made into a T0mm bell. Wet the
belt with the abrasive mixtare, wrap once rght
around the shaft and use 7 with a reciprocating
rmation,

4 CAUTION

Emery cloth of any grade must not be used in the
area of the seal i,

Lip Seal Tools
Belore filting the new s2al the lip must be
lubzricated with new angine oil.
VWhen the tocl iz being used the seal is pushed
i as far as the ol wall z2llowe or unti! the s2al s
flush weith the housing

fegsue 20 January 1995

The End Cover Qil Seal

1. Place a new seal into the outside neck of the
end cower, lip side first, and position it
sguarely on the shoulder of the seal boss.

2. Using the oil seal lool, 317-50083, press the
seal into position within the oil seal housing
boss until i1 is flush with the inside face of
the boss,

I an emergency, if the too! is nat available,
& suitable hard wood plug could be used.

3 Fush the seal tool into the sesl from the
cover outside Tace,

4. 0il the sealing lip before fitting the end
COVET,
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Rotary Seal

Special tools are required to assemble the se=al
to achieve the corect spacing between the
impeller and the inner edge of the retaining cap.
and 1o 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 oil seal, fitted
to the main bearing housing, consists of thres
componants

a. A rotating impeller which is an inwerfarence
fit on the crankshaft, and has an oil sealing
thread machined on the outside diameter.

b. A& 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 wvery
early engines it can be replaced by the current lip
by pe,

74 LT, LV Workshop Manual
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Section 4 - The Fuel System
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Section 4 - The Fuel System

GEMERAL DESCRIPTION OF THE SYSTEM

The fuel systermn comprises a fuel filter, pumg
and injector for each cylinder. Enginas nal filted
with a luel tank have a cartridge type luel filter
fitted to the gear end of the engine,

From the filter fuel flows through flexible pipes
to the fuel pumps and the high pressure fuel is fed
1 the injectars which are held in position in the
cylinders by a clamp,  Leak-off pipes camy fuel
back 1o the tank and this fuel musl never he fed
diractly into the injection pumps,

A zelf pleed fuel system iz availzble and 2
camshall operated fuel lift pump can be fitted 1o
LT/LWZ engines.

& WARNING
Before commencing any waork on the fuel system

refer to the refevant sections of 1he “Safety
Precautions” on page 6.

FUEL SPECIFICATION
lhe Fuel Specification is given in the Operators
Hanchoaolk.

5 LT LV Workshop Manwal

THE EXCESS FUEL DEVICE

The avtomatic excess device 15 not fitted 1o LT
ar some LV engines, Figure B3shows the engine
control glate for manual and automatic devices,

Figure B3, Engine Control Plate:
& - Manoal Excess Fuel
B - Automatic Excess Fuel

Manual Excess Fuel Device

The excess fuel position is zelected oy pulling
he engine control lever outwards over the middiz
catch and twming 1 clockwise, When the engine
has started and run up to speed the contral most
be tumed anti-clockwise Dack 1o its original
position.

Automatic Excess Fuel Device

The automatic excess fuel device resets ready

for the next start whan the engine is stopped by
using the engine contral,
If the engine stops other than by The operation of
the engine control, the cantrol must be turmed o
the ston position and then releasad 1o select
axcess fual,

The resetting of the cam during the stopping
operaticn is effected by turning the angine control
fully anti-clockwise ao that on release the excess
fuel position will automatically be selected. I the
ergine s not overdoaded, when the govemnor
reaches the ‘on speed’ position the cam turns
under the lorce of its spring so thal the engine
poswer output s lmited o the rated power olus
averloaa if allowed by the rating specification.

Before removing the excess fuel device refer 10
“The Engine Control Assembly” on page 59,
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THE FUEL TANK

YVarious sizes of engine mountad foel tanks are
available and in all cases the pressed steel tanks
are fitted to the gear and of the angine.

LT1 LTZ Lv1.2

| somes | 138 13.5

ot 88145 | 2375 | 2375

US qt| 5.28/8.7 14,2 14,2

Removing the Fuel Tank

Orain the fusl from the tark into a clean
recaplacla.

Z Disconnect the fuel pipe st either the fue
purnps or fuel tank.

3.0 Pull aul the lezk-ofl pipe from lop of the
tank.

4. Remowve the bolts securing the top of the
lank 1o Lhe air shiald and the bracket from
the tank to the end cover,

Maintenance

Every 2000 hours remave any saediment from the
wank and flush it with clean karosenes and allow it
o drain,

Fitting the Fuel Tank
1 Support the lark ang replace the bolls

soouning the top of the tank to the oylinder
haad cover and air cowl hracket

2. Replacs the bracket securing the kase of the
tans 1o the the ena covar Drackal,
3. He-connect the fusl pipe at either the fuel

pumps or Tual tark

4 Fushr the lesk-clf pipe inlo the lop of the
tank.

&, Fefill the fual tank.

B, Bleed the system if 115 not self-bleea.

fssue 20 Janvary 1995

THE FUEL FILTER

One of three tvpes of filter will be fitted
depending on the size of tank or if no tank is
fitted.

Fha filter is an essenlizl parl ol a diesel engina
and the engine must never be run without a fuel
filtar alamant. The element should be renswed
cvery BDO0 hours, or more frequenthy 0F for any
reason the fuel is knownr to be dirty.

5,0 litre Tank Filter

1. Bemove the fuel pipe Tram the Tiller and
arain the tank.

2. Remove the Dolt 04 from the filter Doy,

3. Remove the element (83 from the bow! and
discard it

4. Discard the joints (C) and {D).

5. Fit new joints

Figure 54, Fuel Tank Filter

G Fita new element and replace the bowl ana
balt.

fo Prime the fual syslem i0 il is not sellwventing.

8,25/13.5 litre Tank Filter

1. Rermove the fuel pipe from the tank and drain
the tank.

20 Unsorew the plug (&) from the lank and
ramove the plug and element from the
botlam af the lark

3 Urnscrews the glamant (B from the plug and
discard 11,

4 Discard the joint 130,
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PRIMING THE FUEL SYSTEM
1T the fuel svstem is self venting it shoold not
be necessary 10 prime the system.

1. Fill the tank with fuel,
2. Vent the fuel filter through the bleed scrowe

(A wntil & full air free flow of fuel is
obtained.

Figure 55, Fuel Tank Fifter

5 Fit a new [oint,

. Sorew the new element onta the plug; use
the nut section of the efement only.

7 Screw the plug and element inlo the bottom
of the tank ard torgue load T oto 47.0MNm
(30,00 ).

Figure 87 Priming the Fuel System

8. Replace the fuel pipe
3 Vant the fusl al sach gump in turn through

the bleed sorewe (B starting with the puamo
10. Prime the fuel system if it is net self-venting. nearest 1o the fuel tank.

0. Fill the fuel tank.

Remote Filter
1. Remowe the belt (A) from the elemeant bow!,
7 Remove the element (B) and discard it

3. Discard the three joints (C).

Froure 56 Remote Filter

4. Fit three new joints.

(2]

Place the new element anto the acaptorn
B, Replace the elerment bowl ana bolt
4. Fill the fual 1ank.

g Frimea the fuel system if it is not self-venting
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THE FUEL LIFT PUMP
ATt pume is available for LT/LY? angines and
is fitled 1o the fuel pump side of the crarkcase
Three ypes of LT pump have been fitted and
these are shown in Figure 58,

Figure 58, Fuel Lift Pumps:
Ao AL Deloo
B - Pianng
- Corona

fssue 20 January 1995

THE FUEL INJECTION PUMP

The individual fuel pumps are localed al the sids
al the engine hetwsen the push rods and are
secured 10 Lhe crankcase by two bolts. Early LT
enginas were fitted with a long headed bolt fitted
to the inside hale in the pumo mounting flange,

tis important 1o oensure the fuel pumps on
LT/LW2 engines are both the same type and have
the same delivery characteristics.

Cietails for the fuel pumps can be found in “Fuel
Fump ldentification - LT™ on page 82 or “Fuel
Pump ldertification - LV" on page 82,

Timing Shims
Timing shims, which are fitted betwesn the

pump  and  crankcase, are  available in the

following sizes:-
D127 mm (0005
0.2 54mm (0001000

O.808mm {00200
0762 mm (003000}

Removing a Fuel Pump
1. Draimn the fual tank or solate the fue! supply.

2 Cisconnect the Tuel inlel pipg (&) at the
oump.

Ll

Hemowe the pips (B) from the pump 1o
injector taking care 1o hold the fusl pump
delivery vaive holdar (C) with a spannar 1o
provent il lurming

/E\_I
k._,\ﬁji[a

I_\ c E

Figure 58, Fuel Pump Pipes

4. Remove the fue! pump inspection door (D)
frem the crankoase.
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Figure 60, inspection Door

5, Fiel_ease the spring tension of the speedar
spring by unscrewing the sceed acjusting
scravy (E) on the side of the crankcase

6. Using long nose oliers disconnect  the
speedar soring {F) from its spigot (G
It may De necessary 1o turm the spigol until
the hole axis is parallel 1o the camshaft
Dafore removing the spring.

o0 Disconnect  the  governor and  pump
intarconnecting linkage at the pump.

(-..I'\.Il ‘\._‘_______.{__ ~
O

Figure 5T,  Speeder Spring Spigot

8 Move the rack operating lever on the pump
to the central positicon.

3. Remowve the fual pump holding down bolts

10 Genthy lift out the pump taking care 1o relain
the timing shims which are beteoen the
pump lange and crankcase.

4 CAUTION

I both LT/LV2 pumps are being removed care
must be taken to retain the timing shims with their
respective purrip.

a0
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Fuel Pump Maintenance

It iz recommended that the worle of servicing The
fuel pump is carded out by zccradites Service

Depots.
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Fitting the Fuel Pump

1.

=l

Chack the rubber "0 ring on the pump body
far camane.

Place the pump into the crankcase and [T tha
tevo holding cown Rolls finger tight only
until the pumps ase slightly above the face
of the crankcass.

Early LT enginas were fitted with & long
headed bolt fitted 10 the inside hole in tha
pump mounting lange,

Raplace the liming shims betweon the pomp
and crarkcase, taking care to ensure that the
sarme size of shims are an ezch side of tha
purmp Place the thickest shims next @ the
crarkcase to minimise the possibility  of
damaging the ol seal ring around the pump
body by the shims as it enters the crankcase.

Evenly tighten the retaining bolls to & lorgue
of 9.0MNm {8,512 1)

(8]

10

Conneact the governor link and LT/LW?2 pump
interconnecting linkage to the pump  as
showen in Figure 62,

Connect the spesder spring 1o the spigot.

If the spigol was lurmed when the pump was
removad it must ba turmed unlil the hole axis
is at 907 1o the camshall beflore refitling the
spring.

Check the governor setting - refer 1o "Setling
the Governor” on page 90,

Fita new joint to the fuel oump inspection
docr and replace e door.

Replace and torgue the fuel pipes.

injector Pipe Nuts - 28 5MNm (21 .0Ibf )
Injecior Leak-olf Banjo - BOMNm {4.51b1 1)

Prirme  the  fuel
self-bleecing.

system il b s not

Check the sgill timirg

Figure 62

Fuel Pump Governor Linkage:
Ao LT
B - LT Lw2

lssuwe 20 danuary 1995
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Fuel Pump ldentification - LT

Lucas Bryce DMAP Lucas Dizel

Brand mark Lucas, Lucas Bryce lLucas
. ar Bryos Barger

Brand mark lacation D CAand B O oar &
Type mark FAQANDBSED741 | Part number only See Naote !
E[—‘_B_ﬂf”k !ucariun [ A and LE- . .__C_
Assembly part number - see Nowed 601-21714 607121716 B01-21718
Elament part number RBO-TARD0 AH0-14000

Dalivery valve part number

BEO-14770

BHO-14271

660-14600

GH0-14270

Fuel Pump ldentification - LV

Lucas Bryce DMAP Lucas Dizel

Brand mark Lucas, Lucas Bryce Lucas
- ar Bryce Berger

Brand mark location o | C Aand B 0 oor A&
Type mark FAZAMOSBED/BE | Part r‘uurnb-;—:r-r.mlr; |: See Mote 2
T}-’Fli—! mark location [ A and B . T N
r"'ve,semjl':,-pdrt numbier - see Mote 3 - GO -40650 BT 40651 601-40657
Element part numbes B60-14260 | BB0-14260 ~ 660-14260

Delivery vave part number

GE0-14270

GHEO-14271

BHO-1427G

Ncifes for Both Tables
VT and{or marking as Lucas Bryce at D
2% andfor marking as Lucas Bryoce at 0,

3 The pumps are interchangaable wilh cach olher within the same engine type

Figure 3. 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 'mits and care musl e taken 1o ensure
they are returnad 1o their respective pumps it more
than ane pumo 5 dismantled at a time,

Spill fiming can be checkaed by the conventional
method or by vsing the Tuel cump liming gauge,
317-80518, without the need o dismantle the
purnp; both methods are dascribad,

Spill Timing

1. lsolate the fuel suoply.

2. Remove the fuel pipe from the pump 1o the
injeclor,

2. Ursorew the fuel cump delivery union oy
(&) and remove it

4 Lilt cut tha dalivery valve spring seat (B) and
spring (C).

S Carefully lift out the delivery valve (D) taking
care not 1o dislurb the valve seat,

G, Place lhase componenis in a  suitable
container of clean fuel.

172, Carefully  wm  the flywheel  against
rotation until fual is flowing from the spill

Fripe,

13 Tum  the fhwheel very  slowly in the
direction of rotation until the fuel flow
friam the soill pipe jusl stops dripping this is
knownr as the Sgill PFaint,

14, Cheak the flywhesal timing mark,

15 I the fiywhes! mark s not corract the shims
urder the fuael oump must be adjusted,

I the liming is:-
Aodvanced - Add Shims
Falarded - Bemove Shims.

A4 o

Approximately 17 of fiywheel movement can be
obtaines by adding or removing one 0127mm
(0,005i0) shim.

Flywheel
Rotation

Figure 68, Flywheel Timing Marks.

A= Advanced

B Retarded

Figure 84, Fuel Pump Componess

7. Replace the coelivery unicn body (A7

8. Fil a suilable spill pice.

a Select the excass fual position.
The LW7Z excess Tuel position is automalically
sal when the engine control lever is moved
from the stoo to the ran oosition,

10, Tum  the fhpwehael, in the direction of

rolation, unlit the piston for the ovlingar
seing lmed s at ‘TP on the compression
siroke.
The fraywhesl limng mark PP which can
b seen through an apertare in the fanshroods
aroan the perphesy of the hywsheel, shoola
alan with the arrcws on the lanshroud

11, Cannact the lual supply and kBleea the fual
filter ana gumo.

{ssue 20 Jdanuary 1385

16 Re-check the timing.

17 When the comrect timing nas been oblained
remove the sgill pipe and  dalivery anian
by,

18, Replace the delivery walve, dalivery walve
spring and spring seat.

19, Relit the delivery walve heolder and torgue
foad it to 410N (3000 1.

200 On LTALW? ergines chack thal the fuel pump
calibratior marks are still aligned, and apeal
the procedure for the second fue sump.

21 Connect 2l fuel ppes.

27 Bileed the anlire fuel system,
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Fuel Pump Timing Gauge 317-50518

1
| s

Assemble the pipa (A} to the gauge ensuring
thal the pipe nuls are light,

? Femaowve the fuel pipe from the pump Lo the
injector.

3. Connect the gauge and pipe to the fusl
pump delivery valve union,

Figure 66 Fuel Pump Timing (Gauge

4. Bleed the filter and pump.

B, Select the excess fuel position.
he LVZ excess luel position 's autoratically
sat when the engine control lever is 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 it until the fhywheel "FPT timing mark
is in line with tThe arrow,
The fhywheel liming mars "FP which can
be seen through an aserture in the fanshrou
or on the periphery of the fiywheel, shoulc
align with the arrowe on the fanshiroud,

7. Turn the flywhesl against rotation for
571 0mm (2,00in)

8. ‘g%lowlx,f release the gauge knob (B) until the
fuel level is in ling with the calibration mark
on the gauge sightl glass,

9. Tum the angine in the direction of
rotation cxtremely slowly until the fuel i
the sight glass fust moves.

10, Check the flywheel 'FP timing mark and
adjust the fuel pump tming shims  as
MECESSATy,
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Fuel Pump Timing Tables

LT1 Builds 01 - 08

Full Load r/min *37DC
Us to 2600 4
251 and ahove 2
LT1 - all Other Builds

Full Load r/min “BTDC
1000 227
1001 - 1500 26"
1501 - 3000 28
3001 - 2600 30
LT2

Full Load r/min “BTDC
1500 - 3000 28"
30071 - 3600 30°
LV

Full Load r/min "BTDC
1600 320
oo =
1601 - 3000 |
3001 - 3600 o0
L2

Full Load r/min "BTDC
1600 - 1800 2
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 pipas
and unicns between the fuel filler and the injector
ust e absolutely clean. A minute particle of dirt
can easily block ane hole in the injector nozzle
and this will give rise to a dirty exhaust and
starting ana running problems,

Injector Part Mumbers

Lucas Bryce OMAP Lucas Dizel

Complate  [601-36120 6(_3'1—561 70 Bﬂ’I-SE}_'I?_O

Nozzle  |601-37020|601-58190|601-37020

fssue 20 danuary 1995

Removing an Injector

1. Remowve the cylinder heaad cowver,

2 Bemaowve the fuel pipe between the fuel pump
and injectas hold the fuel pump delivery
valve helder with a spanner o prevent it
turning

3 Semove the leak-off pipe from the tank.

4. Unsorew the Allen screw and remove the
injector clamp; the clamp is locatad in
oosition by a hele in the side of the oylinder
head assembly

5 Remove the injectorn leak-off and sealing
washer.

Injector Removal Tool

1 Ramove the fuel pipes from the injeclor.

7 Remowve the injector clamp.

3. Place the injactor removal locl (&) over the
injector and ensure the nole with the insart

is lited ower the fusl inlet hole of he
Injactor,

4, Fil the slide hammar 1o the tool,

E Use the siide hammear 1o ramaove the injector,

& WARNING
Care must he taken to ensure that any part of the
hand is not likely to become trapped between the
two parts of the tool whife it is being used.

Figure &7,

fnjector Remaval Toof
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Section 4 - The Fuel System

Fitting an Injector

1.

11.

86

Ensure the seating in the cylinder haad is
clean and smoath,

Lightly smear a very small amount ol high
melling point grease 1o one side of 2 naw
copper injgclor sealing washar or the moetal
side of the metal-finre washer

Flace the washer over the injector nozzle,
qreased side first,

Replace the leak-off pipe 1o the injector with
newy copper washers each side of the swivel
unicn.

RHeplace the injector

Replace the clamp and leave the Allen scrow
finger tight.

Replace the fual pumg 1o injector pice - do
not tighten.

Feplacs the leak-off pipe into the Tuel tank,

Torque the clamp screws to 21.0Mm {15 5k
fI).

Tarque all fuel pipe nuts to 28 5Mm (21 0l
fo) and the leak-off pice swivel union to
G.0Mm (4 BIbf 1),

Feplace the cvlinder head cover.

LT, LV Workshop Manual

Cleaning the Injector

® A thoroughly cleaned container holding &
supply ol clean, fresh fuel il should be
available forwashing dismantled parts.

® The components of each individuzal injector
should be kept togather al all times.

® MNover use paralfin or woven cloths: it s
permissible to use nen-fluffling paper during
the cleaning process

® Companents should be assemblad wet

Setting the Injector

o ascertain i the injaclor is in good condition,
itis removed from the engine ard connected to 8
fuel injector test rig s'milar o the one shown in
Figure 68,

Tha injectar must be set 'n accardance with the
figures given in “Injectar Setlings” on page 87

Figure G8.

frijector Fester

I & rig is not available it becomes necessary 1o
replace the complets injectar by a new or senviced
one which has a clean nosgzle and has baen
corecthy set

Al sprayvs should have the same zppearance and
the samea lenglh of penetration in the air |f one
spray is shorter or wesker thar the others this
means that the corresponding hole is partialiy
Elockad and best results will not be abtainad If
one hole is totally blockes or the nozzle dribbles
Tmust e replzood. When 2 new nozzle iz fitted
the injector must be reset onoa testorig Al
testing and rasetling the injector top olug must
be orgue loacead w 27 OMNm {20,000 T

& WARNING

ONNO ACCOUNT ALLOW ANY UNPROTECTED
SKIN TO COME INTO CONTACT WITH THE
INJECTOR SPRAY AS THE FUEL MAY ENTER
THE BLOOOD STREAM WITH FATAL RESULTS.

Isswe 20 January 1995



Section 4 - The Fuel System

Injector Back Leakage

The hack leakage time Tor the setting pressure
o drop from 1772 1o 142kars {170-140atms) must
he sedathin 6 1o 27 seconds at 165°C (60°F)
calibration fluid temoaratura

Warious temperature and time bands arg given
in the table ana i the lime 1aken is outside the
retevant band the injector should be servicad or
replaced.

4\ CAUTION
The following figures do not apply to the pintle
type injectar noziles fitted to LT7 Builds 7-8.

Back Leakage Values

Calibration Fuel
Temperature Back Leakage

C °F Time Band in Seconds

6.0 42,8 7.5-340

80 | 464 70-330
10.0 50,0 70-31.0
12.0 h3.6 65-200 |
14,0 572 65 - 280
15,5 BO.0 60-270
18.0 Gaa | b5 - 26.5
20,0 68,0 5.5 - 24.0
320 716 50 - 23.0
240 76,2 45 - 22,0
26,0 7B.8 A5-210 |
28.0 624 4.0 - 20,0
30.0 86.0 40 -19.5

Injector Settings

har atmos

LT1 Builds 1-8 1462 160
All other Builds 182-205 | 18%-200
T2 P_xll Puilcs 192-2(}5 189200
L1 .2 All Builds| 192-205 | 189-200

fssue 2: January 19585
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Section B - The Governor

Section 5 - The Governor

Contents
Governing Ranges - LT 90
Governing Rangeas - LN 91
Governor Modificatlons 97
Governor "B Setting 87
Governor "A0 Solling g7
Speeder Spring "PTSelling 43
Spocder Spring 07 Setting 94
Governor "G Selling . g4
Governor "D Selting . g5

Governor Welnhls
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Section 5 - The Governor

LT GOVERNING RANGES TO BS5514

Botore using these tables refer 1o "Governaor Maodifications™ on page 91

LT1 - Builds 1-8

Full Load r/min Ranges

Build Within 4%% Within 8% Outside 8% Idling Limit
01 ] 2000-2500 1000-1998 400-1000
03 06 07 - 2200-3000 1000-2199 900-1000
06 08 | 2800-3600 2400- 3600 : 2200- 2300
02 04 - | 1z00-1800 C1000-1198 4001000
LT1 - all Other Builds

Full Load r/min Ranges
Build Class A1 - 6% Class B1 - 10% Dutside 10% Idling Limit
1011 20 27 37 - 1200-1500 10004-1199 400-1000
0913141617 2500-3000 1000 b-7400 1050-1150
1921 22 23 25
26 28 29 30
30 9500-3000 | T
12 2900-3300 7700-7899 :
15 18 24 3200-3600 2700-318% | 2100 2689
Maotes:

3 Full load range outside 14%,
= Full load rangs outside B0%.
< Full load range outside 12%.

LT2

Full Load r/min Ranges
Build Class Al - 5% Class B1 - 10% Outside 10% Idling Limit
6 1760200 1650-1749 1660-1750
01 02 07 - 25003000 100037499 106501150 |
03 04 2900-3300 2700-2889 26002700 |
05 3700 - 3600 2700-3159 210057699 2200-2300
Motes:

3 Full load range oulside BO%,
b Full lead range cutside 12%.

S0 LT, LV Woaorkshop Manal
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Section 5 - The Governor

LV GOVERNING RANGES TO B55514

Sefore using these tables refer 1o "Gover ifications”.
Bl g these tables refer 10 "Governor Modifications

LV1

Full Load rfmin Ranges
Build Class A1 - 5% Class A2 - 8% Class B1 - 10% Class B2 - 15% Idling Limit
01 07 03 07 08 : 2300-3000 1900-2299 1060-1150 |
04 05 | 21003600 | 22003088 | 2200-2299 -~ | 2200-2300
06 | 1800-2000 1600-1559 | 1650-1750
09 | aoo-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 | 1900-2299 1050-1150
03 04 D500-3300 - ] 2600-2700
05 3100-3600 2300-3098 2200-7799 2200-2300
06 - 1600-2000 15001888 | - | - 1650-1750

GOVERNOR MODIFICATIONS

I latar text dealing with the gowvernor these
changes will be reforred o as being aoplicable to
‘Early Engines’ or ‘Latar Enginas’.

Governor Thrust Sleeve

There have been alierations (o the gowvernor
thrust slesve assembly and the two lypes are nol
totaly inlerchangeahla.

A onao-picce  CNylalron® sleeve has  been
introduced 1o replace the criginal sleave assambly
The newe tyoe is inlerchangeahle with the eriginal
f 1ne:-

a  Governor laver shoes are remowvead.

b Govornor waight shoes are removead,

o, Goverror sleeve setting AT s sel at 8.25mm
(0.325in).

The above changs was introduced on and after
the following enging seqial numbers,
36 02476 LT
36 00487 LW
36 00381 L2

Governor Pivot Support
Ro-cesigned support blocks and return springs
are now fittes with the springs nol being
mlerchangeshle, if the pivat olocks are changed
ther returr springs must also be changed.
The abowe change was introducad an and aftar
the fellowing engine serial numbers,
39 00322 LT
36 00047 L
38 000sT LVE

fssue 20 January 1985

SETTING THE GOVERNOR

Betore atlempting 1o set any governor rafer to
“Govarnor  Modifications”  and  "Governing
Fanges”.

T adjust or check the settings, it is necessary
to remove the fuel pumz nspaction doors and
the end cover. The engine control must be in the
starl position and the end of the camshaft gently
tagppad tovwvards the flvwheesl to take op any ena
play.

After all settings have baen carned oul, ensure
the fuel pump rack and all moving parts mowve

fraaly

& CAUTION

Extreme care must be faken to ensure thal the
governor is correctly set for engine type and build.
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Section b - The Governor

Governor ‘E’ Setting

1.

Adjustment B as shown in Figure 6%,
should be checked and i necessary shims
added or rermoved o obtain 2 clearance of
0.12-028mm (0,005-0,010in)

Figure G5  Governor ‘£ Seiting

A

82

The pivol gins (B) can be withdrawn with a
small diamelar piece of still wire, they are
drilled at one end anly therefore extreme care
must be laken on re-assembly 1o ansure they
are fitted with the holes facing cutwands,
Take care 1o retain the endfleat shims.

Check thal the governor lever assembly is
perfecthy free o move.

The small raturn sering, which s only fitted
o variable spead engines, is fled 1o the Tual
pump side end of the lever assembly ana the
shiert tail s weound backwards and  helg
captive under the pival support Block,

LT LV Workshop WManual

Governor ‘A’ Setting

Figure 700 Governor A" Sen‘_.r'ng

Zal the dislance "A° betwveen the end of the
thrust sieeve anc the shoulder on the
camshaft gear hub, 1o 50mm {01970} on
garly engines and 8 25mm {0,372 5in) on later
enginas by omarking  a scribed  line  the
required distance from the shoulder and then
moving the thrust sleeve forward 1o this
scribed mark

With care, an engineers scrawdriver can be
fitted behind the governcr lever assembly Lo
Hald it in the correct position while the nest
stages are carried out.

On LT/ enginas:

2.

Check that the calibration mark (%) on ths
fuel pump is o ling wilh the mark on Lhe
cantre of the fuel pump booy, as shown in
Figure 71, while the distance A as givan
in tern 1 is maintained,

Figure 71, Fusl Pump Calibration Mavks

4.

If the two calicration marks are not in lina
thesy can pe adjusted by altering the effective
length of the govermnar ink through the teo
locknauts on the outzide of tha governo
leneer,

Ensure the chamfered spacear is seated whean
making this adjustmant.

Heclace the finkage 1o the cump.
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Section 5 - The Governor

5 Rolease the gowvernor lewar assambly and
check that all pars of the governor move
freely.

O LT/LVE engines:

B Disconnect Mo.? fuel pump linkage from
Mo T pums by

a.  Sliding the cwal solit ring towards the
gear end.

o, Lilting the spring tail fram the end of
the governor link,

Removing the governor link from the
fuel purmp rack.

o

7. Check that the calibration mark {X) on Mol
luel purmp iz in lne with the mark on the
cantre of the fuel pump body owhile  the
distance 'A%, g5 given in ltam 1. on page 92,
is maintainad

Figure 72, Fuel Pump Calibration Marks

g, If the two calibration marks are not in line
thery can be adjusted by allering the effactive
angth of the govearnor link through the two
acknuts on the oulsica of tha governor
leer,

Ersure tha chamfared spacer is sealed whean
making this adjustmeant,

9 Replace tha linkage to Mo T pump

The length ol the link from Mol to Mo 2 Tue
purmp is then acjusied by removing  the
linkage from Mo, 2 pump and rotating the
link 25 necassary until the calibration marks
[ on o 2oth DUITRS  arns in line
simulianaously while the distance “A% as
aiven i ltar 1. on page 92, s maintainad.

-
]

11, FReleasse the governor lever assembly and
check thal all parts of the governor move
freely.

fssue 2 danuary 1995

Speeder Spring 'P’ Setting

& CAUTION

The 'P' setting is only used on LTT Builds 071-08
and s the length of screw thread protruding
through the speeder spring adjuster nuts.

1. Genthy mowve the governor plate forward
sufficiently to ensure the chamfered spacer
Behind the locknuts on the speeder spring
linkage is saaled.

Figure 73, Governor ‘P Setting

o Adjust the btwo loccknuts on the spoeder
spring Link untl the end of the link is as
giver in the lakle below.

Build mm in
T 01| 54 0.22
07 04| 50 020
030607 1.5 006 |
05 08| 8.0 0.
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Speeder Spring 'Q" Setting

1. Gently mowve the govemnor plate foresard
sufficiently 1o ensure the chamfered spacers
pehind the locknuts on the speeder spring
and governar linkages are seated,

Figure 74.  Governor Q" Setting

2. Adjust the two locknuls on the speeder
spring link untit the ends of both lirks ars
as given in the table balow,

Build mir in
LT1 10112027 32| 0% 10,020
091314 1617] 1.5 0.059
19 21 22 23 75
26 28 29 30 31
12151824 +25 | +098
BT 010207 15 +0,080
0304 06| +2.5 4010
06 i) o
W1 0102030708 -1 0.06
04 05| <75 1010
06 09 0 o
L2 01020708 -15 0.06
030405| +25 010
06 09 o | 0
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Governor ‘G’ Setting

The "G" setting s used 1o ensure that the fuel
pumps  deliver the correct amount of fusl as
dictated by the enging ard build number,

The various s2ltings are given in the "Govarnor
"G Selling Table™ or page 95 For intermediate
speeds not given the setling for the nearest higher
spead must e ased,

Figure 7h,

Gavernar "G Selting:

A - Aglomatic excass fuel device
B - Mon-automatc excess fuel
device

1. Turn the engina contrel to the run position.

20 With a leeler gauge of the comrect thickness
foor the angine ang baid inserted  balwesn
the control lever and the lever slop loosen
the control plale relaining screws (&) and
ralate the plete (BY uatl the fuel pump
calizration marks are alignad.

3 Tighten the plale relaining scraw,

4k CAUTION

Extreme care must be laken when inserting the
feeler gauge or rolating the plate to ensure that
the governor does not move into the stard
pasition,
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Governor "G’ Setting Table

Build mim i
LT 01 03 05 0.5 0,020
02 04 0.7 0,028
06 07 18 24 0.3 0.012
08 0.4 0.016
0917 16 23 26 28 1.2 0.047
1015 27| 1.0 0,040
11 20 0.6 0024
131417149 21 0.5 0.020
22 25 28 30 37
37 ] 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 | o040
020308 06 0.024
04 0F 0.8 0.032
09 0 0
LYy 0707060708 0.6 0.024
0304 1.7 0047
05 1.0 0,040

fssuwe 20 January 19595

Governor ‘D’ Setting

This setling is only used on angines nol Fited
with an automatic excess fuel device.

lhe axcess fual zetting "D° s the distance
betwean  the govemor  lever  step and  the
crankoase. With the fuel pump calibration marks
aligned  the  distance  should  be  §,0-80mm
(024-0.3TinYy, I this s not correct the wire s
carefully hert until itis

Figure TE.

Gaovernor "0 Setting

LT, LV Workshop Manual 85



Section b - The Governor

THE GOVERNOR WEIGHTS

The sinterad governor weights are locaed on
pins pushed inta the camshatt gearwhesl held in
position by self-tapoing screws,

Frem  the following engine numbers  the
governoar weight shoes were no longer fitled,

36 02475 LT1

6 00457 1V

36 003817 Lv2

Changing Governor Weights
1. Remove the gear end cover,
2. Remove the fusl pump inspection door/s.

3. Remove the governor lever and  sleeve
assemblies.

£, Tum the engine unti’ one of the govemor
waights is In the 1-o'clock position,

B Mery carefully move the camshaft out a
rmaximum of §.0mm §0.241n).
Fowving the camshaft out more than this wil!
allowe the cil pump plunger to move away
from ils cam and become wedged an the
carmshaft.

G, Remove the self-locking screws (A and
washer,

7. Push out the pivot (B just sufficiently 1o
axtract the governor weaight ().

3. Fit the new weight.

Weights and Speeder Springs

./,.' - / /

Figure 77

Governor Weights

9, Feapeat the above procedure far the second
governor weight

100 Remove  the speeder
guoverncr lever assaembly.

spring  from the

1. Fitanew speeder spring. if necessary.
12, Replace the governor lover ana  sleeve

assemblies, the the fuel oump nspection
doards and Lhe end cover
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Build Code
LT 01| WG
0204| DB
030607| GG
IR
09131416171921| TuU |
99 23 95 96 78 79 31
1011202732 DB
12 un
1618 24| U N
wl su
LT? o1 0r 0y T
o302 UN
05|  JN
o8] A0
L1 0102030708 TU
04 05|  JN
06| A0
08| BB
16518 24| J N
L7 01020708 TU
0304 UN
05| JN
06| A0

Codea:

The  first letter  is the  governor weight
dentification and the secona is the speecar spring
dentilication colour,

B - Black; U - Blue; N - Brown, O - Orange;

- ellow
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Section 6 - The Electrical System

Contents
B BT T aa
Electrical Equipment ldentilication e, a8
Cald Cranking Battery Requiramaent L, 98
Battery Conmectioms e a4
Starter Motor. TR ROTRTRRTORRR a4
Flywhesl Charge Windings 100
Schematic Wiring Diagrams e 1Y
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Section b6 - The Electrical System

& CAUTION

Before commencing any work on the electrical
system refer to the relevant sections of the "Safety
Precautions”™ an page 6.

Polarity

Al elactric start engines have a negative carth
system and a 12 Vol llywhee! mountad charging
gystem is available depencant on Buils,

ELECTRICAL EQUIPMENT IDENTIFICATION

The following details are not applicakle o LTT Builas 97 - 08

Voltage Part Number Rating Pull-in Amps |Hold-on Amps
Starter motar
LT.L%1 12 GOZ-37110
LT.LWZ2 17 GO2-37082 ﬁ_,dk'-,_-'-.-'
Stator
LT 12 BOT-20800
W2 12 BOT-36640
Rectifier/Regulator
LT LW 12 BOT-38210
R 12 . GO -36900
Imoulse transmitler ) _ 17 GO7-10035 _ _
Starter solenoid 12 351-37 480 | 2008 at 1% _il,’
Fuel control solenaid _ 17 601-41430 |9ibs al 2hmm 3.0 07
Oil pressure switch! ? __ 12024 | 7671 5#)0 BAcat 12724
Relay 12 38207974 F0A MO 016
304, h@(': 018 N
Keyvswitoh 12424 b ART-16070
Notes:
Insulaled relurn with single pole dousle throw contacts.
2 Dperates at 0.138-0,344bar {2.0-5.0121 in?) on falling oressure.
COLD CRANKING BATTERY PERFORMANCE RATING
Ambient Temperature Range
System Ahove 27°C 26" to 1°C ﬂl‘f to -4°C -9° 10 -18°C
Volis Above 80°F 73% to 34°F 32" to 18°F 16° to -1°F
I'I'I 12 S0A A 1108 See Motaa
LT2 12 BEA 1124 1574 A0A
B 17 STy A 1204 ) San Motg?
L2 1# S04 12048 1A 2058
MNotes:

" These engines may be successiuly hand-startad
dowen 1o -15°C (8°F) oot the current inarlis ype
staster motor is not reliable below -8"C (187F).

The cold cranking  hattery performance  rating
flgures given are 0 accordance with BS3911: Far
2and IECIE-7. They ralate o the cranking curmnl
required from a fully charged startes pattery when
tested 21 -18°C (0°F) and not the current availabla

98 LT LV Workshop Manual

from the

temparature statad.
To usa the takie -

1. Select

the

termperaturs range.
2 Read ofl the value in Amos
sattary cataloguo Tor the battery

3 Rofer 1o

FEC e,

systlem

willage

and

atlery at the engine operaling ambiant

arnliznt
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BATTERY CONMMNECTIONS

Figura 78

Battery Connections:

A2 12 Wolt aystem using four 6%

attanas conasctad n
seriss-parallel

B 123 Woll system using teo GV
Latteries connectad in serios,

fssue 20 danvary 1295

THE STARTER MOTOR

Starter motors are designed o overcome lhe
high compression and  inherent drag of  the
moving parts of the enging before it fires. To
reduce attery drain during starting il is advisabie
Lo lermporarily semoye o redooe any load on the
engine to lessen the inherent drag of the driven
o prment,

To reduce the load on the starter motor the
engina should, if possible, e wrned for several
revolulions cecompressed belore operating the
starter

Before attempting 1o remaowve the starter ensure
that the battery has bean disconnected,

Pre-engaged Starter

The pre-engaged starter pinion movas into full
engagement with the flywheel gear ring belora
full cranking torque develops., A built-in safety
device ensures the pinion gear will eventually
erngage should tooth-to-ooth  abutmenl ooour
and & clutch prevents the armature from excessive
rataticn if the pinion remaing in mesh after the
angine has starled.

Starter Motor Connections

b

P |
A

B p
B

Figure 78 Starter Mator Connections:
A - Imsulated Heturm Starter
E - Zarth Betum Starter
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FLYWHEEL CHARGE WINDINGS
One of bwo ypes of charge windings may be
fitted to the engina.

1. Syncro.
2. Micsa.
& CAUTION
The Synero  and Nicsa charge  winding

The flywheal charge winding system comprises
of three compenents; stator, rotor and regulataor,

The rotar, in the form of permanent magnets, s
attached to the back of the fhyawheal.

The stator consists of coils ol coppar wire
wound onlo a laminated iron core which s
attachad to the main bearing housing.

The slater outout leads pass through the
flywhesl housing 1o the regulator unit which s
attached 1o the cuside of the housing. Should
any of the output cables be attached o the wrong
wrminal the regulator wnit will be parmancnthy
damaged when the ballery s connectec into the
Corcult,

Battery Charge Indicator Light

Some engines may be fitted with an impulse
ransmitter anc  warming light 1o orovide  an
indication of when the sysiem 15 faully [he
transmitter s fitted bebtaesan the rectifierfmegulator
and the hattery, during periods of running the
indicatar lght will remain unlit unless there is a
fault in the charging systam. The battery charge
ingicatcr light swill always be lit 1o indicale a
charging faull, The light will alse be switcheas on
with a  fully  serviceable  systern uncer  the
fallowing circumstancos: -

a. I the charge rate drogs below 2 Amos at
normal engine speed and the batiery is fully
chargead,

L. The charge rate drops below 4 Amps at
idling spaed.

e LT LV Warkshop Manual

SYNCRO CHARGE WINDINGS
Maximum CQutput - Voltage held at 13 Volts

r/min Amps

1000 8.0
1500 25

2000 160

3000 IO

Fault Finding

lhe most common faults asscoiated with this
syatem are daall with in the flow charts,

In cases where no elecirc start is possibla
reference should firstly be made to "Starler Mator,
Battery and Charge System Fault Diagnosis Flow
Chart’, proceeding through 1o other charts f a
charge system fault becomeas evident,

I cases where a specilic charging fau't s
tnowen 1o exist refer diractly w the ralevant flow
chart,

The necessary  instrumenls  and  connaction
diagram to carry out the tests are given in "Micsa
Charge Windings” on page 103,

Stator Winding Resistance at 20°C (68°F)

Resistance
LT/ LY
Black to Yellow 0,498 - 0,744
Fed 1o Yallow ) 1 EB_I Gz
LT/
Black 1o Black 022 - 033
Fed to Red 200 - 200

Stator Winding AC Open Circuit Voltages
at 20°C (68°F)
The values given ae True ms AC voits

LT/LW1

t/min| Black to Yellow Red to Yellow
1000 11 - 17 31 - 47
1500 16 - 256 16 - 69
000 27 - 33 61 - 92
2500 27 - 40 76 - 113
3000 37 . 48 90 - 124
3600 38 - 67 106 - 160 |
LT/LV2
r/min| Black to Black Red to Red
Tono| 16 - 24 ? - 63
| 1500 2335 67 - 93 |
2000 31 - 46 g1 - 171
- ss00| 47 he ay 149
3000 FTY: 121 - 181

lssue 2 January 1985



Section 6 - The Electrical System

Syncro Fault Finding Flow Charts

Startar Motor, Battery and Charge System

Ergine will not
rolane whan
|starter moor s

Engina will nat
atart.

Ewimhnd o

!_'u"fi1h slasier
= syl toriRe D
'-:ic.P.s biatiary
wirltage fall
bzl o & Woos?

Connect
yoltrmater across
cattery.

Mo

| unit.

Check battery Can enging be

tarmmina s and e

. TAMS o
battary leagstar | © Sjﬁ,.'i,d M
connectiong. 1 starier moto

CONRacTions are
o replaces
battery for a
fully charged

Mo

Fefar to "Starting and Running
Fauits’,

Will eagine rotate by hand?

Check starter motar and starter molor
nantrol swetch cireuil

s

L )

|5 woltmetar reacing
bl 1350 Voits and
ammeter reading O Amps!?

a5 I Battery is not be ng
= chamea by chaming
;sv:-:leln.

| Chinck TF battery i haing
charged or overcharged
oy charging system,

Y

Fun engine for 110
miraies weth replacement
battery connacted, Ther
with the engine sill
ranning conrect in both
v(;-l'.rr.e[er AN drmimelar.

Y

Coelowe 3 Amos?

Iz voltmeter reading
shove 130 ana below
14.4 Voits and ammeier
reading anowe 01 ana

Satiery is ba ng chargen
correctly by charging
systam ard arigina
biattary must e suspect

| Was

| Barttery not heing charged by
{charging systam,

Replace ragulatos unit.

ls woltmetes reading
apove 14,4 Valts and
ammetar above 5 Amps?

W | Battary 5 boing
[ overchargad oy charging

systarn

Charge System - no charge

I Chesk all wiring cornections I
oetwaan starter motoer lerminals and |
regpalator Tor continu'ty) including i
impulse transmittar, if fittes

Sepair wiring andfar reslace impdlse
transmitier, if fitted. ‘

Mo

Witk engine at rest check if batiany

Systgm perrmanenthe on tull
regulatior,
Repl aca reguiator wait,

41

'; System permarently on ful

v

Whith engine at rest disconnect all
stator winding ledds fram regulator
and carry oul resistance chock

berwean the two black leads,
Alternativaly with enging ranring
carry out an ogen circuit AC woltage
check using O-200 Wolt AC valtmetor,
Aesulis should ba in accordance with

those given in the tabia,
|5 statar rasistance and open circuit

violls within toleranca?

Issue 20 January 1995

| vOllage is present across 'BAT POS Yes | regulation. Mo
and pattery negative tarminal "B oon R R .
regulalon eplace regualator anit
|5 tull attery voltage avalabie?
ez | Faulty oiodeas. | » With engine rurning reconrect botn
1 Replaca reguiator unit. § voltrneter and amrneter,
- R Voltirmeter should read setween 138
Mo Opan circuit cutpel windings, o ang 144 Volts and ammeater shaud
T Raplase stator winding assemily ™ read cetwaan (01 and & Amps witn [
- battery chargea.
| cases where na AC open circutt
wilis can be read whon resistance is Tk
Mo within tolerarce check security of
T magnet. — - _
If loase, regair or replace complete Chargirg syswm noe 0oerating i
fhpsheet assambly. B correstly.
LT LV Waorkshop Manwal 107



Section 6 - The Electrical System

Syncro Fault Finding Flow Charts

charging sysiem.

Wibation,
Extarnal heat,

Battery baing overchagaed oy

e

Causes

]

datiery electrolyte gassirg
wigOTaLsly

Eectralyle avaparation,
Satiesy cage warm.

Battary is being charged
corectly oy charging

Fault &
With the engine at rast
and control keyswitch in
positicon 1 warning lamp
remaing OFF.

Fault B [
With engine at rest and
control kavswitch in
position 1 warring lamp
remaing M.

, R

102 LT, LV Workshop Manual

Charge System Overcharging

LWwith engine at rest disconnect stator

egulating windings, Le, bwo rad
stator ‘'eads from requlator, and carry
out resistance check batwesar the two
lazds.

Alterpatively with engine ranning
carry out oper crcuit AL woliage
chneck asing a0- 200 Volt AC
weltmeter, Resuits shouid bein
accordanoe with those given in the
tables.

Is stator resistance and open circuail
wilis within tolerance?

Mo

Freplace statar windings assemtbly. |

't

e

WSth enging ranning, reconnact bath

wialtmeter and ammeter,

Wollmeter should rean beswesn 13 H
and 14,4 Vel ana ammaoater shoule
read batween 01 and B Aoaps with

urange battery,

~ Replace regu ator unit.

Charging systom now aperating

oorrect iy

| —

Replace 'Ni]-'rlil't:] g
builb.

Charge System Warning Lamp Malfunction

l

| Repair connections.,

M

Check warning lamp bulb | v,
filament for cortinaity.
Iz bulb continuous?

W

L i

brerbweszen impulsa

anging frame,

Chieck warning lamgs
connections to impulse
transmiter and contral
Lewswiton, Also check
carth connactions

transmitier case and

}_._

—h-| Mg all connactions tight?

Yas

Y

Impulse sransmitter
component failure,
Replace impulse
tranamitter unit

Warning amz nowv
USETBT”'I\:I qorrecthy

e Witk contral

ke teh in position 1
welth grgire at rest amp
GM, weith 2ngire suraing
lamp QFF,

fssupe 20 January 79485




Section 6 - The Electrical System

NICSA CHARGE WINDINGS

Output Charge Rate - Voltage held at 12,6
Volts

r’min Amps

1000 53 . 7.0

1500 100-116 |
2000 130 - 145
2500 15,0 - 16.5

Stator Winding Resistance at 20°C (68"F)

Leads Resistance
Yellowe to Yellow 0.A5-G.bh
Hed to Yellow 02250275

Fault Finding

The most commaon faulis associated with this
system are dealt wilh in the flow charts.

in cases where no electric start 5 possible
reference should Tirstly be made to "Starter Motor,
Battery and Charge Svstem Fault Diagnosis Flow
Chart’, proceeding through 1o other chars if a
charge system fault becomas evident.

In cases whare a specific charging fault s
Lnowr 1o exist refer directly 1o the relevant flow
chart

The followeing instruments are necessary 10 carry
aul the tests:

0-208 moving coil ammelear,

oy —2

0-20% moving coil woltmeter or & DO
rrtimator,
3 D-700% moving iron voltmeter or an AU

multimeter,
4. 0% Ohm o metar or multimaeler,

M (A
€ 7

S --{F—

.
QYo

Test fnstrument Connection
Diagram.
¥ - Ramoved B+ Battery Terming)

Figure 80,

Jssue 2: January 1985

Stator Winding AC Open Circuit Voltages
at 20"C (B6B"F)
The wvalues given are True rms AC valls

rimin | Yellow to Yellow Red to Yellow
1000 30 - 34 13-17
1500 43 - 49 21 - 24
2000] 53 - 62 26 - 32
B 2500|6977 33 . 49

LT LV Workshop Manual 102



Section 6 - The Electrical System

Micsa Fault Finding Flow Charts

Starter Motor, Battery and Charge System

Erging will not

srart.

Ergine will

rotate whan
starter motor is |

aot | Connac

=

battary.

switched on,

Hafer to "Btartng and Running
Fauils'

wollmetar across

-

|

With startar
seeitchad on
does sattery
wvoltage fall
balow 4 Yaolts?

Yes

1B

fu

Mo

Chack battery
mminals and
battery leads for |
CONNEctions.
COMNGCTIONS dre
goas replace

battery for o

Carogngine ha I Yas

slarla by l_

s1arter molorn?

If !

Iy chargad ‘ s}

Y

- M _ —
—"‘ﬂ—} Wil engine ratate by hand?

ies

| Chneck starter motor and starier motor
peartrol switeh circuit

Ehc-:c:k it hattery is being |
Lehargea or gvercharges —
Ly cnarging systarn. |

Run crgire for 10

mirutas with replacement |

battery connected

with the engire still
PG onnac in both
Pwaltrmater and amimeter,

[han

I waltrmater raading
beawe 13,0 Vaolts and

ammetar reading 0 A

atove T30 ang below
4.4 Vaoits and armets
reacing anove 001 and
Loelow 5 Amps?

Hattery nat being chargad by
charging system,

ls waltmeter reading
abowve 14,4 Yalts ard
ammeter above 5 Amg

Ves | Battery is not boing
B chargad oy charging
prsf SYSTEITL i
veg | BFetEny s baing charged
= | correctly by charging
ar system and osigiral
l‘JeHI::r}'_rnus[ b suspect.
vas | Hatary is boing |
N L rebarged by charging |
5 ESFIIJ'TI. |

Charge System - no charge

Chack all wiring cennestions
betwesn starter motor, starter mater
control switch and regulator far
cortinuity, including eacth retum
bevwean regulator case and
fanshroud

_ﬁ:empai-' wiring and/or connestions.

Mo

With engine at rest check if battery
voltage is present oelwsaen regulator
case and bath PR and O termingls of
requiator,

I5 full battery votage availazle ar
Bt terminals?

I - -
| Fepar connectian. l—

Check statos lead connaction wita
requlator. Ensuare all termirations i
requlator nousing make good consac
with regulator blage connections.
Are all terminations making good
cantact with regulator nlace
[corneations?

¥

;' """'"it"'.ﬁ'f"ﬂil'lﬂ at rest unplug requlatior —F-{ Replace regulatar wnit I-—I-- With engine running reconaect ooln
nousing from regulator and carry out voltmeter and ammetear,

slalor winding resslance checks Mo Open dirouit autput windings Valtreter shoula read between 138
between the three stator leads, Replace stalor winding assembly P and 14.4 Voits and ammeter snould
Alternatively, with angine runring — : LH'drd baraeen O and & Amps with
ATy Ut an apen sl AC valiage | - - — attary charged B

eneck using 0-200 valt AC valtmeter, v?)lli:s:asn“l;l-;crr:agﬁ&{;|;)F:5ri:5:al'$rlretis i ¥

Resuits should be in acoordance with | Mo o | within talerance. T I s

| those given in table. T | Chack security of magret ring in

I .ﬂ:re STATON resistances and open flypeehienl. Charging system now charging
circuil walts within tolerances/? It secure replace magres ring, Sorrecliy.

104 LT, LV Workshop Manual
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Section 6 - The Electrical System

Micsa Fault Finding Flow Charts

Charge System Owercharging

! Battery baing overcharged by
charging systam.

=

Causes
Vibiation,
External hast,

Effauts
Battary alectrolyie Qassing
VI OGS,
E ectralyle evasoration,
Baltary case warm,

| Battery is being charged
l— corectly by charging
aystem, 1

Fau.ll A
-

Charge System Warning Lamp Malfunction

With engine at rast cieck if full
hatiery woltane iz presant babaesn
regulator case anc C lerminal of
requlatarn,

Alse chack thal ©tarminal in
regulator housing maxes qood
sontact with requiator blage
connection.

|5 full battery vollage availalzle ar
tarminal? |
I5 terminal making good contact with |

blade connections? - |

*Yes

Check sl wiring connections
bilweoon starter motar, starter matar
cantral switon and regulator ©

Hterminal, including C terminal Ta

regulator housing and i15 contact
weith requlator Dlace,

_!’-_h_a.r:air wiring and/or connaections. |

Seolace regulator upit |

Witn engiae ruaning. recarnact both
woltmeter and ammeter,

soltmeter snould read between 38
ard 4.4 Waolts and ammetar should
read betwsen 001 and 5 Amps with

charged battery. |

Charging system now ooos
norract iy

l

Reglace warning lame
balb,

|

&
Mo

A
M

Chack warnirg lamp bulb 'i Ves

With the engine al et e
and control keyswiich in
position 1 warning lamg
remains OFF

R T

Witk engine running and
L contrel kewswitch in

| oositior 1 warning lams
| remains OM.

‘ Fault 3

fssue 2: January T855

filarment for continuity,
{15 bulb continugus?

Cheack warning lamp

connections 0 contrel
keysweitch and regalator |
LE tarminal. including a
check that LE terminal in

regulatar hausing is

| maxing good contact
with regalator Hlade

I-!_'!(‘:I‘l'1£-!:'21ll."!l‘:.

Arga conrectians tight? |

es

Y

Replace reguiatar unit. |

- arning lamp nove
Eerating correctly,
e Witk contral
kayswitch in position 1
wth enging at rast 'amp

[ Frepair cornacticns, |—

Cbyoweith ergire rurnirg
lamp OFF.

LT LV Waorkshap Manual
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Section b - The Electrical System

Micsa Fault Finding Flow Chart

Charge System - low charge

Lo charge situation will bacame With enging at rest, check stator fead |
pvident when alternatar sysiem s ponnections to regulator

arai ith | hat . Easure that all terminations in
LHarging 2iner & 1oy battery or reguiator housing make good contact Mue

Reoair connection, Than with ergine
ranring check output reading an
wioltmeter and amimeter,

battery is being used to supply load 1 with regulator blade cornections, =
to auxiliary equipmant, Ace all stator lead terminalions
Both situations will raguire maximuam ;"{:Ek.'”‘?r good contact with regulater
sutput from alternator, |blade cannections? —
| This can e checked with engine &‘r’ea
|running by connecting in oth
Pwoltmete and ammeater, With angine at rest unplug regulatar
If voltage reading is below 13,0 Valis and cary cut stator winding
and ammeter reading s approgimatehy resistance check between the three
ha'f the output 28 given in outout stator leads,

Altarnatively with engine running

I woltmetar st reading bl 13,0
Wolts and ammetes still reading
approsimately half the output cherge
ratal

an

charge rate table, then procasd carry out an open circuit AC voliags |-
tbrough fiow chart, check using 0200 Valt AC voltmedar,

- T Moo | Aesulis should be in aceordance with
thosa given in tasle,

o .
188 Are slator resistances and cpen 1
* orouit vals within woleranoes? {
Replace regulator g, I
Cipan gircuit winding oetwaen rad
= and one vellow lead, replace statar .
winding assembily, +
In cases where low A0 ooen cireuil Is waltmeter nowe reading ahove 130 'csl The charging system is now aperating |
wialts are read whan resistance is Wolts ang below 140 Volts and sorretly.
= liin tlerance, check security of | ammnater raading approximataly full
MAGNET Firg. . aulput a5 given ir table,
|7 secure replace magnet rag. ) ——— =

1o LT LV Workshop Manual
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Section 6 - The Electrical System

WIRING DIAGRAMS

Al cables must be PYV.CL insulaled automobile
cable 1o BSAEE? . The cable sizas given relate 1o
the cables betwsaen the control panel, or loose
componenis, and the enging heing a maximum
lenath of 1.5 meates and the cables between the
hatiery and engine being a maximum length of
0,84 metra.

In casas where Nicsa Charge Windings are used
without a starter moter the cakle size given relates
to the cable between the regulator and battery
baing & minimum langth of (L5 metre.

The srmall numbered boxes shown atlached 1o
some cables are cable identification numbers,

Key to All Diagrams

1. Flywhesl Alwemator Stator

2o Control Keysewtoh.

3 Engine Temperature Swilch,

4. Fuel Contral Solenoid Circuit Breaker,
. Fuel Contral Solenod

&, Batery Charge Indicatar,

Ao 0 Pressure Owvearrice Pushoutlon.

5. Ol Prassure Switch.

9 Regulator

V0. Starter Battary.

11, Starter Motar.,

12, Conlrel Switch {54 rating) - noet supplied

12, Warning Lamzo.

14, Protective Switch Helay,

15 Starmer Solenoid.

16, Flug (168b) anc Socket {16a),
Al terminal arrangemants arg as viewsed from
the rear.

Cable Colour Code for All Diagrams
R = Red

B (Smally = Rad {Small}

R (Larga) = Rad (Large)

To= Yallow

B = Black

Rectifier/Regulator Terminals
BAT POS = Batlery +
AT MEG = Ballery -

fssue 20 January 1995 LT LV Worksfon Manual a7



Section 6 - The Electrical System

Rl
= o o
: : :
= = E
B . i} o @ L "
—.ib [ ]—n— —.-.-_IP - - .-||
12 Walt Pre-Engaged Electric Starc. (LW2) Gvnchro Charge Windings Less Startar. [LVE]

@
G

54030
140,30

145020
33,071

R
2 1
— = .
- L =
. %
g 5
& * -
12 Valt Elestrle Start. (LTALY1) Symchre Charge Wirdings less Starter. (LTALVI)
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Section 6 - The Electrical System

'. o
@) =: ] ©
£ i) -
) d 7,0, 71
A0, F0 L =
™ b
Insn. 30 *I"Q'I'__
| &), J0 @ s
35S0 50 ‘\dl_ h, _4 -
. |

®
O —

Hicse Charge Windings Loas Starter. [LTALVI] iKnynwL:ch HrarT wi1th Syrchro Chorge Windings. (LVE

= S {
gl e :
i mlin g
" 8 X
lba 1&k £ 'y

65}0.3{)

35,030

£
‘|| 44030
I =771

|z |w

LY

[ I

~|z|m|m
+

275071

= 35,40, 30

M

30,71

Harawlteh Stort with Synchra Chargs Windinge., (LTALVL)
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Section G - The Electrical System

i

l

W
LIl

J50, 30

Elactrie Start with Panal and Srnchrs Charge Windinga (LTALYD

B
T

o 2 g

LA, B0

140, 30

A5s0, B0

85,0, 30

ETqu

|
i
L
By
=]

L
a

Parnal with Fusl Cantrel Sslenctd and Pretestlon Davices and Synebro Chorge Windtings [LTALYI)

| Gk

@ amen 30

42

0.7

450, 30

140, 30

000, 20

650, 0

1450, 30

LdsD, 30

S5/0,.30

o LTt Workshop NManual
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Section b - The Electrical System

S5, S0

@
I ¥l E'Oﬁ

ST0. 71

Elaciric Start with Parel and Micsa Chorge Windinge [LTALVID

570,30 i
65,0 .50 =l |
140,30 3]

Karewitch Start with HNicss Charge Windings.

370,71

37/0.71

(LTALNVI)

fsswe 2 January 18595
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Section 6 - The Electrical System

@)= ="k '
I : © |
I, T L[] e
Py | -
3770, T
E1] - I5S0 auw 2 L B | ] ‘
L4030
KLRTETS)
RS0, S0
[T V)

Elactric Start with Panal and Srrcheo Charga Windilmgs (L2

D] © LT

OF=¢ o

T Tk, -l

e

d &

3770, 71 I E
o JES0 A0

K iafiv]
350
8540,

L4550
1 450
el

AEERRR

Start Panal with Fual Cormtrol Solamald and Protectlon Davices and Synchre Cherge Windings (LV2)
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280,30

mlaa.-

] Slﬁ@'
{:jl

k!

1350 30
: 4

140, S0

@ L

Il

KA

B
T

|
| |
I-@-II‘— L _hm !

140, A0
A5, S0
[EX V]
S50, S0
L&/ 0, 00
LA/ 50
A8, A0
145G, 30

L2
]

Start Ponal with Fual Centrel Selerald ond ProtesTlorn Devices amd Nicsa Charge Windings [LTALWL)
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Section 7 - Conversion Factors and Formulae
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Section 7 - Conversion Factors and Formulae

Conversion Factors

The convarsion tables in this section have been derved from BS 260

LENGTH
metre inch foot yard
m in it "
1 metre = 39570 32808 10835
1 inch = 0.0754 - 0.0833 00278
1 foor = | o048 12,0060 | 0.3333
1 yard = 09144 36,0000 3.0000
Tin = 25 4mm
Trm = Q.03937in
LIQUID CAPACITY
litre UK pint! UK gallon? US pint
| - pt gal pt
1 litre = 1,758 ﬂ.ﬂ'ﬁ_!-_] 21134
T UK pint 01,5683 0250 12008
1 UK gailon — | asess 3.0000 96078
1 US pint = 04732 0.8327 0,1 041
VAlso krown as the Imperial gint
2 Also known as the Imperial gallon,
1 UK geilon = 1,2008 US gallon
1 US gailon = DH32E UK gallan
VOLUME
cubic metre litre cubic inch cubic foot
m3 1 ind - ft
Toubic metre 10000 G1023.8 Ah. 3147
1 fite - C.0010 610238 0.0353
1 cubic inch = | 16387108 00164 57870 x 104
1 cubic foot = 00283 26,3168 1728.0 ]
Tdm? = 11,
Ting = 16,387 1om?
LINEAR VELOCITY
metre per foot per foot per inch per
second second minute secoml
mi's ft)s #T.J.';n: in's
metre/second = 32808 106 L 38,3707
7 fool/secand = 0,3048 e 60,0000 12,0000
1 foot/minute - 0.0051 0.0167 02000 |
1 inch/second - 0.0254 0.0833 hoooo |

& LT LV Workshop Manual
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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 hour
" kyis kg/h Ih/s Ih/h
1 kiiogram/ sacond - 3EO0.0 22048 JH36.6
T kilograry iour = 2ATIE 0 " G738 % 109 "-2;2(}-’-15
1 poundssecand - 04535 16328 N 3600.0
1 poundihour 12699 x 104 04535 2FTFT %1008
RATE OF FLOW - YOLUM
cubic metre litre cuhic foot UK gallon
per second per second per second per second
m3jsec Iis fifs " gal/s
1 cubic metre/sacand = 1060.0 30,3147 2159 9649
1 lirefsecond = 00070 0.0383 {‘,;.,2.2-00
1 cuvic foolfsecond - 00283 78,3168 - 6.2258
1 UK gallanfsec = | asasoxics 45461 01606

UK galion = 1.200% U5 gaildon

PRESSURE - Table 1

newton per kilegram-force pound-force pound-farce
sSQuane pnr squane |]Bl Sﬂ'llﬂrﬂ pl:l Square
_ __|||i||i|11ztn: u:entimet_re _ inch foot
Nmm? kygficm? 1 fim2 IbF/ft2
1M mmE . = 10e7E ‘I-’]L_L(_}__aﬁ Fhsah g
1 kgfiome = 9 8068 x 10-2 14,2233 204_8_1 B
1 Ihifin? - G.8847 « 104 0.0703 144 .00
T bt = A FB80 2 105 48824 x10-4 69448 « 108

1Pa (Pascal] = ThHim?2

PRESSURE - Table 2

kilvgram-force

pound-force

1 e af mercary

06362

1 inch af mewcury =

T hihT

D46

113248

P AGDG

PEr SQuUare per square
har atmosphere centimetre inch
bar atm kgf/em? Ibf fin?

1 bar = OLHBES 1.0097 146035
1 atmoaphere 10133 10332 14,6909
1 kglfom? ' - 09807 00678 14,2233
1 bfsin 1 nosss 0.0680 00703
PRESSURE - Table 3
inch of foot of millimetre inch of
water water of mercury - mercury
in H.0 ft H,0 mmHg inHg
1 inch of watar = 00833 BEES 00735
1 fact of wate: 12,0000 22.4198 0.8827

R TR

T Hel - 0002880
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Section 7 - Conversion Factors and Formulae

TORQUE (Moment of Force)

kilogram-force pound-force pound-force
newton metre metre toot inch
Nm  kgfm Ib 1t Ibf in
1 Mewton metre - RN 0,7376 B.aLOY
1 kilogram-fmcc metra = Q..BI:}E»EI FA3E0 BB 79AZ |
| 1 pound-force foot = | 1.3658 10,1387 120000
1 pound-fores inch = 01130 001715 0.0833 S
The kilogram-force 15 known as the kilopond (kpd in Germany, Tkal mo= Tk m
FORCE {Mass x Acceleration)
newton kilogram-force pound-force poundal
N kaf Iif pdl
1 Mewton 01018 0.2248 7.2330
1 kilogram-force - 38066 2 2046 70,9316
1 pound force = 44482 0.4536 B 321740
1 poundal - 01382 0.0141 00311
The kilagram-force iz known as the kilopond {kp} in Germany., Tkgf = Tap
Tpdl = Tib ft/s2
M = Tkg m/s?
ENMERGY - Tahle 1
kilogram-force foot horsepower
kilowatt hour metre pound-force hour
kWh kgfm it 10 hp b
1 kwh = 3.6.-"63_.)_("'_{!'5 2AGHY k06 1.3410
Tkgim = | zizaoxioe | 72330 3,6630 x 105
11 Ikl 37661 x 107 01382 50606
1 hp h ) - 07457 2.7374 x 105 1,98 x 108
ENERGY - Table 2
British thermal
joule horsepower hour calorie unit
oy hp h cal Btu
T Jouie 37280 x 107 02388 SASET w10
'I- harsepower hour - | 2,684 « 108 £ lﬁﬁ-m 254-’—.-"-3"”” .
1 calorie - 41868 1,666 x 106 3,9683 x 10-8
1 British thermal unit = 1066 06 38301 x 104 | 251986 |
POWER - Table 1
metric brake British thermal
kilowatt ~ horsepower horsepower unit per hour
W Cv bhp Btu/h
1 ks 1.30%6 |.3470 241214 _
= - 07365 0.9863 250063
1 bhp - 07457 1.0139 264443
1 Brufh = 000028 39846 x 104 | 3.5301 x 1074
The maric hoEepowesr s mara commaonly known as the Chese Yapear (O 70 = TCH = TP5)
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Section 7 - Conversion Factors and Formulae

POWER - Table 2

kilocalorie British thermal
walt  per hour unit per hour
W ' kealfh ~ Btu/h
1 Watt = 08558 34171
1 keal/h _ = 1.1630 - 3,9683
1 Btu/h ' = 0,2830 0.25189
SPECIFIC FUEL CONSUMPTION
pounds per pounds per grams per grams per
horsepower Cheval Vapeur kilowatt Cheval Vapeur
hour hour _ hour hour
Ih/hp h Ib/CY h o/kW h g/CV h
1 ib/hp h _ = 0.9862 608.27 447 33
1 /T h = 1,0140 516,80 45358
1 g/KW = | 1sa40x 103 1,621 % 103 _ 07364
1 aiCV h N = | 2235x103 2205 x 103 1.3600

The Cheval Yapeur (CW) s also kaown as the metric harsepower. {10V = TCH = TRE)

Tk = 453,694

TEMPERATURE

The termperaturs uail in meost practical use in
many countries is lhe degree Celsius ("C).
hiowever  the  terms Centigrade  ("C) and
Fahrenheit (°F! are stll in use. The Fahrenheit
scale is not formally defined Bt it is genarally
recognised that the temperature differenca of 1°F
is egual o five ninths of the lemperature
differerce of ane degreae "C,

1°F = 9 "C+ 32
B
1"C = & {°F - 32

g

The refinements of temperature  scales  are
abstruse. oot Tor most practical purposes the
following relationships apply,  For the same
temparatare, it 1 and @ represent the lemparature
on the Fahrenhait or Celsius scalas, similarly rand
[ the Rankine [ansoiule Fahranheit "R and Kelvin
fabsolute Celsius K temperziures, respectively,
then

@ =5 (1-32)
H

T = 5 (1+d59,87)
4

ro= t+ 45987

The temperalure  at the  triple point of
weater fwhera watar, ice and waler vapour are in
equiliorium) is wary shightly removed from Lhe
temoneraturg of  the melting poinl of ice  at
atmospheric pressure (the ce paint)

fesue 2: January 18995

METRIC PREFIXES

Factor by which the
Prefix Symbol Unit is Multiplied.
tera 1 1000 000 GO0 000
giga G - 1 000 0G0 GOT:I
_mugﬁ i 1000 Da
kiic -<-h 1 0030
hacto _ h 100
decs _ di 10
daci-” 4 0_1“
centi C i -D.C"-
rrilli rm 2,00
Micro u | . l!'l}.ffl{')l:l elny]
fEnG n - U:I:JICIFJ 000 G071
pico o C'.-G'_EJG D00 GO :>m_
emts f U.U{?Elfl.:(m-& Qi -Dﬁﬂ Y
—';_'I'“D' E U_-'..'hf‘l.l) o00 0oo Gl.?lli] 200 00-1_

CALORIFIC VALUE OF FUEL
ko kg - 42800
Btu/lb- 18400

AIR DENSITY
= 1.7058kg/m? = 00752k
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Section 7 - Conversion Factors and Formulae

BMEP
Bar = kW BOOC0 w0 20000
Cylinders » rfmin x bore area (mm2) « stroke {mm)
Ibifin? = bho = 792000
Cylinders x r/min x bore area (in?) % stroke (in)
Torgue
M = KWW x 0549 w OL
rmin
Ihi it = bhp x 5252 x OL
rAmin

0oL = Owverload
Mo overload = 1.0
10% averload = 1,1

Fuel Consumption

Iih = A/ kWh x kW % L
a40

plih = Ib/bho hx bhp  x L
1,05

L = Load (naturally aspirated engines)
100% = 1.0 a0% = 068

7h% = 0,78 28% = 0,40

L = Lead {turbochargad engines)
100% = 1.0 BO% = 068

7h% =076 2b% = 038

A Specilic Gravity of 0.84 is assumed,

Dil Consumption

[/ 24h = o kWh s kW
49272

pli2an = IBibho h % bhp
015

A Specific Gravity of 0,886 is assumed

120 LT, LV Workshop Manual

Formulae

Piston Speed
misec = atroke {mm) = r/min
20000
fiimin = stroke (ind x rimin
&

Mechanical Efficiency
% = bhp % 100
if

Cyclic Irregularity
max flywhael speed - min flywheel speed
mean flywhesl spead

Power

kWY = rimin x Tergueldm)
9549

bhp = rirnin x Torquefib [
Loz

Continuous Power

Tehp = 1.014CY = 0746w
Tl 1.340bhp = 11,3650V
Y D.886bhp = 0,736kW

Intermittent Power

TAkphp = 1T1168CY = 0821w
T kW =1.474chp =1 45%5CY
110w = 1.085hp = 0810kW
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a
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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