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" PREFACE

1 Each initial issue leaf bears the date of issue. Each leafl of a subsequent amendment
* bears the date of issue and the number of the amendment with which the subsequent ieaf was
issued. :

2 New or amended technical matter will be mdrcated by triangles p05|tioned outside the type
area thus: > < to show the extent of amended text. When a Part, Section or Chapter is issued
in a completely revised form, the triangles will not appear and the material will carry the note
{Completely revised)'. ‘

3 The content of the COTS manuals supplied for the Cormorant generator equipment is
- reproduced ‘as given’. Only the presentation, to comply with MoD specifications, has been
changed. Harrington Generators International Ltd cannot eccept responsrbll!ty for the technical
.accuracy of the information supplled in the COTS manuals.

4  EADS has received permission from the copyright o@ to reproduce the COTS manuals
and provide them in an unchanged state. Where tabl flgures are labelled in an illogical

manner EADS do not have the right fo make ch esJ owever, the references contained
wzthm those tables and figures refer to the correct i ns grven by the manufacturer, limited to

@%§
ry ot
& e@
E
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LIST OF RELATED PUBLICATIONS

O12-Q1K Isuzu Diesel Engine Instruction Manual _(Industria]) - 4LB1, 4L.C1, 4LE1

: 10?~O4K Isuzu Diesel Engine Workshop Manual (Industrial) - 4LB1, 4LC1, 4LE1
| | Isuzu L-Ser_ieeriesgl.Enginé Technician Guide

-BCH-O'IB Ed12 Néwage Alternator -__installation, Service and Maintenance Manual

DSE 520 Issue 4 . Deep Sea Electronics Engine Management System — Model 520

The commercial publications associated with the Hairington 20 kVA Diesel Generator system
are located in Annexes A, B, C, D and E of this Operation and l\/i’gintenahnce Manual. o

5o
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WARNINGS

- PERSONAL INJURY, - ALWAYS READ THE HAZARD NOTICES ASSOCIATED WITH
OPERATING AND MAINTAINING THIS MACHINE. IF IN DOUBT ABOUT THE SAFE
OPERATION OF THE EQUIPMENT,; CONSULT THE MANUFACTURER OR A QUALiF!ED
- OPERATOR. - :

PERSONAL INJURY. DO NOT REMOVE THE RADIATOR CAP WHILST THE ENGINE 1S5
RUNNING OR HOT.

LETHAL VOLTAGE. DO NOT CARRY OUT HIGH VOLTAGE INSULATION TESTS ON THE
GENERATOR 'OR ON THE DISTRIBUT!ON SYSTEM WHILST THE GENERATOR IS
- CONNECTED. '

PERSONAL INJURY. BEFORE COMMENCING ANY ﬁlﬂglICE OR REPAIR WORK,
ENSURE THAT THE CONTROL MODULE IS IN THE ‘OFF/RESET’ POSITION. OPERATE
- THE EMERGENCY STOP PUSHBUTTON. DISCON <LI'HE NEGATIVE TERMINAL ON .
THE -BATTERY. ENSURE THAT 'THERE 1S NO C(;\NECTION TO THE 24Y INTER-

| VEHICLE SOCKET,
" V @
&)

PERSONAL INJURY. EACH BATTERY WE} OKgAgEN@ THE BATTERIES SHOULD BE
LIFTED BY TWO PEOPLE.

DAMAGE TO HEARING. OPERATO! %ou /&V EAR DEFENDERS WHILST THE

20KVA GENERATORIIS IN OPER@ Tl%(DR\ﬂSIPANELS OPEN.

PERSONAL INJURY. 20KVA ERAT LANT ETHYLINE GLYCOL IS HARMFUL

- IF SWALLOWED. IN C@@ GT WITH EYES, RINSE IMMEDIATELY WITH ‘
. PLENTY OF WATER EK ébIC L ADVICE. ALWAYS WEAR PROTECTIVE
CLOTHING, GLOVES CEPROTEGTION. IF YOU FEEL UNWELL, SEEK
MEDICAL ADV]CE ED[AT Y :
PERSONAL ’GST EXTENSIONS MUST BE DEPLOYED OUTSIDE
CAMOUFLA ILST THE GENERATOR IS RUNNING. WHEN DEPLOYING
GENE 3& XHAUSTS AND EXHAUST EXTENSIONS ARE POFNTED AWAY

FRO&> ‘VEHICL

CAUTIONS

EQUIPMENT DAMAGE. Caution should be exercised when using the ‘Emergency Start’
feature as damage may be caused whilst it is in use and the generator is allowed to
exceed its normai operatlonal parameters.

' _EQUIPMENT DAMAGE. All PERSONNEL in the vicinity should be made aware that the
emergency stop is inoperable whllst usmg the ‘Emergency Start’ feature.

EQUIPMENT DAMAGE. Cautlon should be exercised when refuellng and using the fuel
gauge to monitor the contents of the fuel tank. The fuel gauge is damped so it does not
register changes in fuel level instantaneously. -

Dec 06 -Page (xi)/(xif)-
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Residua! Current Device

LIST OF ABBREVIATIONS

Cormmercial Off The Shelf

Emission Control

_ Infra-Red Reflective

Kilogramme
Miniature civcuit breaker

Pilot Circuit Line Monitor
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SUB-CATEGORY 1.0

PURPOSE AND PLANNING INFORMATION

CONTENTS
Para
1  Introduction
6 Canopy .
7 Generator _ S
8 Generator control moduie’ %
9  Safety (WARNING) - )
10

. <
Specifications : ' N
| : /7\\>>

Table ' , . AT S Page

" Fig

1
2
3 View on hot air louvre en Nyl & O SO 9/10
4 View on output pangl é?\_@b@&lj ................................... s 11/12
. . //\/%

INTRODUCTION _ %

1 The Carr
a 1-phase lfn@xgss al

2 Th -Contained-unit has the capability to operate autonomously for 12 hours, utilising
the o?n\—\Qo

rd fuel, batteries and a control and monitoring system.
3 The canopy {Fig 1) houses the exhaust silencer and provides shielding.

ator consists of a four-cylinder diesel engine close-coupled to
ator, housed within an acoustic/weatherproof canopy.

4 The compact, integral control system monitors critical performance parameters of the
engine, alternator and electrical output, reporting indications, warnings and shutdowns.

5 .The electrical power output interface is 'via two connectors. The 230V, 1-phase, 50Hz
“output is protected against.overload, short-circuit and earth leakage.

Canopy

6 The canopy is fabricated from steel ahd aluminium alloy and is finished with an Infra-Red
Reflective (IRR) powder coating. The function of the canopy is to provide mechanical and
weather protection and to restrict noise and heat emissions. '

L5}

| o . Sub-cat 1.0
Aug 03 ' Page 1
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: Gener_ator

7 The engine is an lsuzu 4L.E1, 4-cylinder water-cooled diesel engine, naturally aspirated.
The engine has mechanical speed governing with 5% regulation. The electrical system is 24
volt and includes a belt-driven battery charge alternator. The alternator is a Newage BCI182J
* 2-pole machine of rotating field, brushless construction. '

- Generator control module

8 The genarator control moduie monitors the operational status of the generator and checks
engine, -alternator and control system parameters against pre-programmed levels. The LED
display indicates operational sequences, warning and fault conditions.- :

SAFETY o /\&

WARNING | | . @ '

. PERSONAL INJURY. ALWAYS READ THE HAZARD Pg
OPERATING AND MAINTAINING THIS MACHINE. IF {N DPL
OPERATION OF THE EQUIPMENT, CONSULT TH

QUALIFIED OPERATOR,

9  Observe the following instructions and precaution@re

BT ABOUT THE SAFE

@

to operate or maintain

the 20kVA diesel generator. | V
(1) READ the associated engine a@%ﬁor g@ manuals,
A %11

(2y .. ENSURE that you know}a> Jo'stop theé? 6e in an emergency.
_ <
faei

(3)  BE AWARE that the éh\-eg rhq@ lity to be started remotely.

(4)  BEFORE commgpic ny , maintenance or repair work, ensure that the
control module is ing“! E E\'ﬁ -

F ion. Operate the emergency stop pushbutton.
\J)
(5) .DO NOT% th@% ator in confined areas. Exhaust fumes are poisonous

and can KILL, % _
{6) ENSU E/that the surrounding area of the machine has no restrictions that would
prevent an adequate flow of clean, ambient air.

(7) - DO NOT operate the generator with the canopy doors opsn.
(8) DO NOT smoke when refuelling.

(9)  AVOID overfilling when refuelling.

{(10)  WIPE up any fue! spilt on the machine and move the equipment away from the area -

where fuel has been spilt.

(11)  OPERATE the equipment at least 1 metre from other equipment and buildings. The
area should be clear of any combustible materials, ie cardboard, dried grass, timber etc.

(12) DO NOT use the equipment with loose or missing components or guards.

Sub-cat 1.0
Page 2 Aug 03
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(13) REMEMBER that parts of the engine and particularly the exhaust system remain
hot for some time after the generator has stopped.

(14)  EARTHING is the responsibility of the persons mstallmg the generator and its
distribution system, :

SPECIFICATIONS
10 Table 1 details the épecifications of the Cormorant 20kVA generator.

TABLE 1 CORMORANT 20kVA GENERATOR SPECIFICATIONS

Generator Component | ' Specification
Output (Main) © | 20kVA 230V 50 Hz 1-phase.
10% overload capacity-1 hour in 10.

Power Factor 0.8lag. - /\%

Output Power 16.0 kW /3\ -/
| Rated Current - 87.0 Amps (0:8pf).

- - - 69.6 Arfgs-(1.0pf), <\\
'Voltage Regultation _ +/- 2\/5% /)

"Engine ' 4451 N

. - w%t r-€ooled.

, - \ %ﬂ%mmal
- @ 24 \4\@?& ric start.

Alternator %ii‘? ewage BCI182.
& 2-podle, rotating field.’

\§B>rushless, Class H insulation.

Dieso (Ambient temperatures -5°C to +44"C).

| (J/\\j ' @ AVTUR (Ambient temp below -5°C).

100 litre tank.
P\ - | 12 hours operation at full load.

&\Q@ng oit T Multi-viscosity diesel engine oil.
; - | SAE 15W-40 (Ambient temp -15°C to +49°C).
' SAE 5W-30 (Ambient temp befow -15°C),

Coolant Ethylene glycol (50%) and water mixture (50%) with
- { inhibiting coolant additives.
Battery - : _ UK 6TN FV546133,
12 volt lead acid 100 Ah rating.  Two in series.
Output Connectors 2 X 50A max rating 4 pin.
) Mcb protection 45A per connector.
| Inter-vehicle Connector 24 Volt FV834300.
- NATO No. 4910997234625.
(ABPC20352806SFQO0).
Operating Conditions Ambient temperatures -31°C to +44°C,
Altitude up to 3000 masi.
Dimensions 1990L x 870W x 1325H (millimetres).
Weight 890kg maximum (fully loaded).
. Sub-cat 1.0

Aug 03 ~ Page 3/4
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ouTPUT
SOCKET POD

EMERGENECY : HINGED CANOPY EXHAUST -
STOF INLET CONTROL. FUEL POOR TQ ENGINE  EXTENSION
PUSHBUTTON LOUVRE PANEL COVER FILLER COMPARTMENT STOWAGE

EARTH POINT
CONNEGTION

Aug 03

INTER-VEHICLE . FUEL TANK " FUEL TRANSFER BATTERY ~ OIL DRAIN
GONNECTION POD DRAINACCESS  PUMP BRACKET ACCESS FOINT

Fig 1 Cormotant 20kVA generator canopy front view

Sub-cat 1.0
Page 5/6
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EXHALIST
TAIL PIPE

QUTLET
LOUVRE
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F
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RADIATOR .
CAFACCESS ’

i)

LIFT-CFF
CANOPY DOOR

Cormorant 20kVA generator canopy rear view

Sub-cat 1.0
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EXHAUST ' - EXHAUST
TAIL PIPE EXTENSION STOWAGE .

Fig 3 View on hot air louvre end

, Sub-cat 1.0
Aug 03 : Page 9/10
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SOCKET e

B

EARTHR
CONNECTION
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INTER-VEHICLE
CONNECTOR

Fig 4 View on output panei end

OM-SZNS200HAE3X001

e INPUT LOUVRE

T EMERGENCY 8TOP
PUSHBUTTON

\ LATCH KEY
AND

KEY HOLDER

Sub-cat 1.0
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SUB-CATEGORY 2.0

OPERATING INFORMATION

CONTENTS
Fara

1 Pre-start checks (WARNING)
2  Checking the service status
3  Starting : _ Vo
4 Checking the output ' : ‘ %
6  Connecting load @ -
7 Checking the generator loading : N
9  Shutdown ' : @

10 Earthing (WARNING) \ WC :

14 Cantrol module : \ ﬁ

16 Cormorant 20kVA management mad @gre{m @

Fig Page
1 Control module ..o 5
2  Control panel .............% W 7/8
3  Expansion bottle ..... ~ (:) e i 9/10
4

: KNS -
-1 Reference s-dqu be m : 1 Control Module and Fig 2 Control Panel throughout the

Output pod ...........& b, @
_PRE-START CHECK & %
. s
operating EnsW@ﬁ' ng/ Pre-start-CHecks are as follows:

S ! , : . '
(1) %%e that\tig génerator is stood on reasonably level ground.

x Check the generator earthing arrangements. Earthing' is the respaonsibility of the
persons installing the generator and its distribution system.

(3) Open the hinged access door to the engine compartment. Check the lubricating oil
level-in the engine. (Refer also to the Engine Instruction Manual at Annex A, Para 29.) .
Add oil as necessary using the grade according to the site conditions (refer to Sub-cat 1.0).

(4) Check there is sufficient fuel in the tank using the Fuel/Hours sfatus switch. Add
fuel as necessary using the fuel type according to the site conditions (refer to Sub-cat 1.0).

WARNING

PERSONAL INJURY. DO NOT REMOVE THE RADIATOR CAP WHILST THE
ENGINE IS RUNNING OR HOT. ' :

{5) Check the coolant level in the expansion bottle (Fig 3). Coolant may be added to
“the expansion bottle {only if there is already water in the bottle) or via the radiator filler cap
(Sub-cat 5.3, Fig 4). Add coolant as necessary so that the level touches the bottom of the
radiator filler neck. Use 50% ethylene glycol and water mixture with supplemental coolant
additives. (Refer also to Annex A, Para 37.)

Sub-cat 2.0
Aug 03 : - Page 1
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(6) Check that the canopy inlet and outlet louvres are not blocked. Brush away any
heavy sand or dust deposits that have collected at the bottom of the louvres

“(7) Squeeze the dust unioader valve on the engine air cleaner to remove dust deposits.

If clogged, remove and clean the dust.unloader valve. Replace if damaged.

(8) When operating in extremely dusty/sandy conditions, check the air restriction
indicator. If this shows restriction in the air intake system, remove and inspect the primary
air cleaner element. Service as necessary (Refer also to the Engine Instruction Manual at
Annex A, Para 108.) :

CHECKING THE SERVICE STATUS

2

Operate the Fuel/Hours Status switch and: check the recorded ‘hourg run’. Check this

against the service/maintenance program for the generator and take the<ap oprlate measures
if attention is due. (See the Maintenance Schedule summary m Sub-c g

STARTING | o <>

3 To start the 20kVA generator; @/
(1) Ensure that the DC selector is ON.
‘(2) Turn the generator mode selector swit 8 !
(3}  Check that there are no warnm fwarnmg Iamps are lit, refer to
Sub-cat 5.1, Fault Diagnosis.
@
{4) Press the engine ‘Start' @nd releé
(5) ~ If the ambient tempé %?C the cold start system will be activated.
The ‘Cold Start LED wﬂl/tﬁt te f onds whilst the mductton air heater operates.
_ J\ <)
(8) Following \g“sec %@ start period, or immediately if the temperature is
above -12°C, { ~hea ) LED will illuminate. The engine cylmder head glow
~ plugs will heat > econds before cranking begins. _
- NOTE
When the starting sequence has begun, the ‘Stop button will not halt the procedure
untit the generator has run up to speed.
(7)  To abort the start sequence, turn the mode selector switch to ‘STOP/RESET'.
{8) The control system will automatically start the generator and disconnect the starter.
The system will make up to three attempts to start with a short rest between each crank
perled to allow the batteries to recover and prevent starter bum-out
9) If the generator fails to start after three attempts, the ‘Fail to Start’ warning lamp will
iliuminate and the ‘Common alarm’ {amp will flash. Refer to Sub cat 5.1, Fault Diagnosis.
NOTE
Inan EMERGENCY, press the Emergency Stop pushbutton.
~ Sub-cat 2.0

Page 2 ' . : Aug 03
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CHECKING THE OUTPUT

4  Before connecting equipment to the generator, it is advisable to check that the off-load
voltage is stabie and within limits.

5 The voltage can be checked using the vo[tmeter The voltage should be 230 Volts +/- 8V.
If the voltage is not within this range DO NOT PROCEED with connection of the joad.

CONNECTING_ LOAD

6  To connect the load: _
(1) Remove the cap(s) on the output socket(s) marked 230V 50Hz'. (Refer to Fig 4).
(2) Push the power lead connector fi.rmly into the soelceg%nd tighten the locking ring.

' <)
{3) Operate the relevant Mcb, ie Mcb Outp Mch Output 2, to connect the
generator to the Ioad ))

(4) if the Mcb will not set, it may be due t lot wire |ncont|nu|ty or an earth leakage
in the distribution system. (See Sub- cat \jau[t DI</

" CHECKING THE GENERATOR LOAD!N (&) '
7  The amount of load supplied by-the eratorcan be monitored using the ammeter.

8  The load current should n K>ed
96 amperes, is allowable f eyrin

res as a contlnuous load. A 10% overload, ie
ours.

SHUTDOWN

S
9 To shutdowr(hﬁer @

% @ off # @% at the Mch(s).

(2 \ ess th% ine 'Stop’ button.
&7 When the generator has come to a halt, turn the control module mode selector
switch to ‘STOP/RESET'. »

{(4) = There is no requirement to disconnect cabling.
EARTHING

WARNING

LETHAL VOLTAGE. DO NOT CARRY OUT HIGH VOLTAGE INSULATION TESTS ON
THE GENERATOR OR ON THE DISTRIBUTION SYSTEM WHILST THE GENERATOR
IS CONNECTED.

10 The neutral of the generator winding is electrically bonded to the metalwork of the
generator and to the Earth Point connectiori on the generator canopy (see Fig 4 in Sub-cat 1.0).

. - Sub-cat 2.0
Aug 03 _ Page 3
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11 The generator is fitted with over-current protection, residual current protection and pilot wire
monitor devices. The operation of these devices is described in Sub-cat 3.0 of this manual.

12 Tests should be carried out on new installations and at appr’opriaté intervals thereafter to
ascertain that earth fault (loop) impedances are low enough to ensure that electrical protection
devices operate in the event of a breakdown of insulation leading to an ‘earth fault'

13 Further advice on earthing can be found in the followihg Health & Safety Executive
publications {(available from HMSO):

Guidance note GS27  Protection Against Elsctric Shock
GS24 Electricity on Construction Sites

CONTROL MODULE

. {
14 The control module (Fig 2)is a microprocessor-based unit and i ﬁof the dc and ac
control systern: The module is programmed during manufacture. ~Te assist in understanding
the operation of the controt system, refer to the DSE 520 Engine ement System manual
at Annex E, the programnmie configuration in Para 16, and to th@ iagrams in Sub-cat 3.0,

15 Operation is as follows: _ : @ @
{1) The module uses a 24V dc supply at T s 1 @ The supply positive is
protected by a single-pole miniature circuit br Kg;, A, - .
(2) ~ The engine fuel control sole Ei\ st @c# solenoid are supplied via
Terminal 3 and the emergency stop UL on. ¢ _— g
| ST ST -
NOTE ' '

ith microprocessor circuits.

This complies with C%ty %%v legisiation that dictates that emergency
shutdown systems @ ss

{3).  The gener @t eé
Terminal 13 an t&n%:l E
lary

pressed mon{/ ®> An atixi
relay. 0)

{4) If the ambient terhperature‘is below -12°C; the cold start timer is ehergised. This
holds off the signal to Terminal 13 for 20 seconds whilst the induction air heater operates.

-commences when a supply negative is connected to
UN’ mode. This is initiated when the ‘Start’ button is
output-signal at Terminal 17 latches the start interlock

(5) As soon as the signal is received at Terminal 13, the pre-heat timer commences.
Auxiliary output at Terminal 6 energises.the pre-heat slave relay. This energises the
cylinder head glow plugs. Following the pre-heat time (10 seconds), the fuel relay is
energised via Terminal 4 and the engine fuel solenoid operates. . '

{(6) The start relay is energised via Terminal 5 for the duration of the first crank period
(10 seconds). '

NOTE

All LEDs are extinguished during cranking.

Sub-cat 2.0 ) _
Page 4 : Aug 03
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{7) If the engine does not start during this time, there follows a crank rest period (1
second). Three crank attempts are made with a rest period between each. If the engine
has still not started after three attempts, the fail to start alarm is latched and the ‘Fail to
start’ LED is lit. The ‘Common alarm’ LED flashes.

{8) When the engine starts, the main alternator voltage is monitored at Terminals 14
and 15 via circuit breaker Mcb2. When the frequency reaches 21.0Hz, cranking is stopped.

(9) Monitoring of the oil pressure, engine temperature and charge alternator are held
off for the safety on delay time (10 seconds). '

(10).  The generator is running and available to supply the load. While the fuel solenoid is
energised, an auxiliary output at Terminal 17 energises the fuel gauge. '

(11)  During operation, the following parametefs aré mcr%ed:

Low oil pressure (N/C swit 3.@
High engine temperature {N/O swi )>>
Underspeed/Frequency (Limit'42Hxz):
Overspeed/Frequency (Limit'&5Hz). .

Battery charge alternator
Low fuel alarm 1.5 hrs
Low fuel alarm 0.5 hrs -

ﬁia.ovg@
20itres a).
G i )
Pre-heaters energised. v
Cold start circuit operakbnwl
PRET

Fig 1 Control module
(12)  In normal operation, generator shutdown is inifiated by pressing the ‘Stop’ button
momentarily. This removes the supply negative at Terminal 13. The remote start signal is

removed and the auxiliary output at Terminal 17 is de-energised along with the start
interlock relay. '

(13)  The fuel relay is de-energised from Terminal 4 and the engine stops.
(14) At this point, the fail to stop timer is initiated for 30 seconds.

(15)  If oil pressure or alternator frequency are detected after this time, a fail to stop
alarm is generated. The ‘Common alarm’ LED flashes.

' _ Sub-cat 2.0
Aug 03 o Page 5 .
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CORMORANT 20kVA MANAGEMENT MODULE PROGRAM

16 Pre-programmed parameter levels as shown at Para 15{11) are entered during
commissioning of the Control Module.

17 Refer to the Model 520 Engine Management System manual at Annex E for control module”
factory default configuration details. The configuration for a standard module, if no conflguration
interface is available, gives values and details of the following:

(1) Miscellaneous items.

@) Configurable inputs. _

(3) Relay outputs. _. Q(& .

(4) Front panel LEDs. ‘ S @ ' _ K

(5).  System timers, (Q\ -7 |

SIS
D&
S

(8) Analogue levels.

Sub-cat 2.0 _ : : .
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SUB-CATEGORY 3.0

" TECHNICAL DESCRIPTION

GENERAL

1 The Cormorant 20kVA generator set consists of a four~cyl|nder diesal engine, close-
coupled to a 1-phase brushless alternator, ‘housed with the ancillary systems within an
acoustic/weatherproof canopy.

2  The self-contained unit has the capability to operate autonomously for 12 hours utilising
the on-board fuel, batteries and control and monitering system.

3 The generator has a high power-to -weight ratio, achi \/éad by using. a high speed
engine/alternator combination and alloycanopycomponet/ hed possible. - _

‘4 The canopy houses the exhaust silencer and {ﬁ} shielding, thus reducing the infra-
red, acoustic and electro-magnetic signature fron@ hine. Exhaust extension pipework

and insulation is provided and stowed on-board for en camouflage nets are deployed.
5 The compact, integral control syste s Cri @—mrmance parameters of engine,

alternator and electrical output, reportmg s and shutdowns as appropriate.
6 The electrical power output iaterfa e is ra%v connectors. The 230V, 1- phase 50Hz
output is protected against overyo/é_d\\ rt-C ré\ d earth leakage.

Y
7 The pilot wire (Pilot @}inj TBCLM)) protectton system is also fitted (Flg 3),
although this can be di w en generator is required to operate with mcompatlb!e

%t is fitted, which facilitates moni_toring and limited control of

the generator & bl 'd remote station.

equipment. &%
8 Aremote c ﬁrﬁl rf

% t?cl fineclor is provided to allow remote 24V batteries to be utilised to
supple Q% f|0|ent geperator batteries. Alternatively, the connector allows the generator
_batte?es e used as a slave power source. .

ENGINE

10 The engine is an Isuzu 4LE1, 4-cylinder water-coOIed diesel engine, 'naturally aspirated.

11 Engine displacement is 2.9 litres and the combustion system is direct mjectton for improved
cold starting performance

12 Nominal operating speed is 3000 rev/min for 50Hz electrical output.

13 The engine has mechanical speed governing with.5% regulation. - The electrical system is
24 volt and includes a belt-driven battery charge alternator.

ALTERNATOR
14 The alternator is 2 Newage BCI182J 2-pole machine.

15 The unit is of rotatlng field, brushless constructron and therefore has no slip rings or
brushes to maintain.

Sub-cat 3.0
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16 The engine and alternator are directly coupled via a flexible disc system, the alternator

- having a single bearing at the non-drive end. The alternator is fitted with an electronic voltage
regulator that monitors the terminal voltage and adjusts the exciter field current to maintain a
constant voltage independent of load. '

.CO.NTR.OL-AND ELECTRICAL SYSTEMS

17 Reference should be made to the four wiring diagrams (Figs 6, 7, 8 and 9) whilst reéding
the Control and Electrical Systems section of Sub-cat 3.0.

Generator control module

18 The generator Control Module (Fig 1), which is located in the centre of the Contro! Panel
(Fig 2), monitors the operational status of the generator and checks en "\ne, alternator and
control system parameters against pre-programmed levels. The LED<display indicates the
following operational sequences, warnings and fault conditions: '

. N a -
Cold start active Operational indicator @

Pre-heat (Glow) Operational indicator ' @ ‘
Pilot Bypass Active . Operational indicator \

Low oil fuel 1.5 hours Warning indicator @

Low oil fuel 0.5 hours Warning indicator

Low oil pressure- Shutdown alarm @ ' @

High engine temperature Shutdown alarmv ‘ & -

Overspeed Shutdown al
Fail to start Shutdown ﬁ%%f x
‘Charge failure Warning indicafor %\J

PN
CONT ; ; U LE

Fig 1 Generator control module

~ 19 Warnings are éelf—resetting once the fault ﬁas been removed. Shutdowns are latching and
stop the generator. The mode selector switch must be turned to ‘STOP/RESET' and the fault
removed to reset the module after a shutdown alarm.

Sub-cat 3.0
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Engine Start/Stop pushbuttons

20 The momentary pushbutton switches (Fig 2) start and stop the generator under normal
conditions. The switches are only operational when the control module mode selector is in the
'RUN’ position.
_Fuetgauge

21 The fuel gauge. gives a continuous reading of the fuel level whilst the engine is runnlng
The Fuel/Hours Status switch enables a fuel level reading to be obtained when the unit is not

running. Operation of the switch (Fig 2) whilst the engine is running is not detrimental.

DC control system circuit breaker (Mch 4}

22 The circuit breaker protects the 24V control system cwﬁu&\; against overload and short-
circuit. The button protrudes when the breaker has tripped:/-Press’in to latch and reset.

. AC meterlng circuit breaker (Mcb 3) : @

23 The circuit breaker protects the voltmeter, eng ment module and the shunt trip
gircuits on Mcb 1 and Mcb 2 from overloa {h short-tz@:a (refer to Paras 27 to 30). The
button protrudes when the breaker has tri 3] | and reset.

Hours-run c-ounter
'24 Records the cumulative t ours of the generator set. The display is
activated whilst the engin Y € E k the hours run with the engine statlonary,

operate the Fuel/Hours St @ '
Voltmeter

25 Indicates the/j m %\}%@haw AC output.

Ammeter

\ﬁ%&he to@current being supplied by the generator via the two output sockets.

rcwt breakers - Output 1(Mcb 1) and Output 2 {Mcb 2)

26 Ind‘t\e

"~ Output
27 Each output socket (Fig 2) is protected by a Miniature circuit breaker (Mch) that is multl—
functional. Primarily; the Mchb(s) protect the generator from overloads and short-circuits. Each
Mcb is rated to allow approximately 50% of the generator's full output via each socket.

28 The Mcb(s) can be used as isolator switches for each output socket.

29 Each Mcb is fitted with a shunt trip, which, when energised, will tr|p the breaker to the ‘Off’
position.

30 The shunt trip is used in two control circuits as follows:

(1. An earth leakage, detected by a RCD (Residual Current Device) sensing imbalance
- on the live and neutral of each output, will cause both circuit breakers to trip.

(2) A pilot wire mcontlnmty on either output circuit will cause that particular circuit
- breaker to trip. The other output circuit will continue to operate normaily.

Sub-cat 3.0
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Pilot wire monitor

31 The Pilot Wire Monitor (Fig 3) is a safety'feature_, which checks the continuity of a pilot
circuit from the generator through to a terminator at the load. -

32 The Pilot Wire Monitor prevents the output of the generator being energised, ie the circuit
~ breakers cannot be switched on unless all connectors in the circuit are in place and the pilot

wire is intact. -The pilot wire monitor also relies on a ‘good’ earth return (less than 5Q) to the
generator. This may be via the earth conductor in the power cable or via an earth spike system.

33 There are independent monitors on each of the outputs allowing the two output sockets to
be utilised individually if required. ‘ : :

Pilot bypass keyswitch . (
ste

34 The Pilot Bypass switch (Fig 2) disables the pilot wire monit on both output
circuits. This feature is provided to allow connection of loads do not have pilot wire
terminators fitted. ' :

Emergency start keyswitch ' , : @

CAUTIONS @ B

e i when using this feature

sho&@he generator be allowed to

(1)  EQUIPMENT DAMAGE. Caution sh
as damage may be caused whilst it isci
exceed its normal operational param

. s\': %
O o : |
(2)  EQUIPMENT DAMAGE. /{{Dﬁgs%n - @ﬁ vicinity should be made aware
r o

that the emergency stop is_ing& e whil sing this feature.

357 The emergency start keyswitch-overri e-BSE520 engine management module and all
“engine safety features to erfable the art the generator. This switch disables the
emergency stop, the low ai ok UreQ high engine temperature safety features on the

generator. Using this &\\_fﬁch @@t ffect the operation of the pilot wire monitor or the
RCD trip.: - _ .

S

RCD test/reset switc

36 1n the event of earth fault current detection and the RCD module (Fig 3) causing both
output Mcb(s) to trip, the RCD Test/Reset switch will illuminate (Fig.2). The switch is used to
reset the RCD circuit, extinguish the warning lamp and allow the output Mcb(s) to be reset to
‘ON". The switch is also used to test the RCD circuit. With both output Mcb(s) in the 'ON'
position, switching to ‘Test’ will cause both Mch(s) to trip. Reset as above, :

Fueilhours status switch

37 The switch energises the Fuel Gauge and Hours Run counter when engine is not ruhning.

CANOPY

38 The canopy is fabricated from Zintec steel and aluminium alioy and is finished with an Infra-
Red Reflective (IRR) powder coating. The function of the canopy is to provide mechanical and
weather protection and restrict noise and heat emissions.

39 An acoustic lining of Class O 'fireproof’ foam assists with noise attenuation, breakout and
vibration reduction. :

Sub-cat 3.0 Co
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FUEL TANK - -

40 The generator is fitted withr a base fuel tank of 100 litres capacity. Filling Is via an external
hand pump. '

41 The tank has a fuel gauge sender and low-level warning switch (Fig 4). The first low-level
warning is annunciated on the control module when the fuel level falls to approximately 20 litres
although this will be affected if the generator is located on uneven ground. This is sufficient fuel
for the generator to operate at full load for at least 1.5 hours. One hour later, a second warning
is given and the fuel should be replenished within 30 minutes to avoid ‘running out of fuel',

42 The fuel gauge is located on the control panel-and gives a constant indication while the
generator is running. To check the fuel level when not running, the Fuel/Hours Status switch is
provided. Press and hold to read the gauge. |

s ribegne
43 A tank drain point is provided behind a small cover ;{f orthe side of the base (refer to
Fig 1 in Sub-cat 1.0). _ VN

BATTERIES . @j@ |

44 The engine starting and generator ¢ syste powered by two AUKGTNMF
batteries (Fig 5) in series to provide a 2 stem batteries are the sealed, valve-
regulated type and are maintenance free: gin beit-driven alternator and regulator
mounted on the engine. v & :

EXHAUST SILENCER SYSTEM (W _

WARNING %}%ﬂ O@ |
.g A T<é

PERSONAL INJURY, % XTENSIONS MUST BE DEPLOYED OUTSIDE
CAMOUFLAGE N “’F% HILST>THE GENERATOR IS RUNNING. WHEN DEPLOYING
- GENERATORS ENSU E S AND EXHAUST EXTENSIONS ARE POINTED AWAY

FROM THE V kL \ 2;

45 The eX ilental reactive/absorptive type. Exhaust gases from the engine are fed

into the-silencer via @ stainless steel flexible bellows manifold pipe. This flexible section limits

the @ tof engine vibration transmitted to the silencer and canopy. The silencer itself is

mounted-in the het air duct, so that the relatively cooler air extracted from the canopy is used to

‘cool the body of the silencer. Two exhaust extension sections, each two metres in length, are

stowed on top of the canopy. These can be coupled to the generator tail-pipe and up to four
sections in series can be used. The primary use of these is to ensure that exhaust gases are -
directed clear of the génerator when camouflage nets are being used. This reduces the risk of

hot gases setting fire to the nets. ' ,

FUEL TRANSFER PUMP
CAUTION -

EQUIPMENT DAMAGE. Caution should be exercised when refueiing and using the fuel
~ gauge to monitor the contents of the fuel tank. The fuel gauge is damped so it does not
register changes in fuel level instantaneously.

46 The fuel transfer pump is stowed on the generator trailer and is used to transfer fuel from
jerry cans or other containers into the generator tank. A bracket is provided on the generator
base to hold the pump whilst in use (refer to Fig 1 in Sub-cat 1.0). The maximum transfer rate is
45 litres per minute.

. ‘ Sub-cat 3.0
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WIRING DIAGRAMS

47 The wiring diagrams for the 20kVA Cormorant diesel generator are shown in the following
Harrington drawings:

- PD 951-049 Cormorant 20kVA Generator AC control and metering (see Figure 6}
PD 951-050 Cormorant 20kVA Generator output socket wiring (Figure 7)
PD 961-069 Cormorant 20kVA Generator DC control wiring {Figure 8)

PD 951-070 Cormorant 20kVA Generator DC engine wiring (Figure 9) -

Sub-cat 3.0 .
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HOURS RUN
. GOUNTER
- o

QUARTZ

T OUTPUT
CIRGUIT BREAKERS

CURTIS  /
e

'RESETS THE RCD
MODULE AND
ALLOWS MCB

. OUTPUTS TO BE

L""" seTT0 0N

INDICATES THE
SINGLE-PHASE
230V ac OUTPUT

INDICATES TOTAL
LOAD CURRENT
BEING SUPPLIED

8Y THE GENERATOR

ac METERING
~ CIRCUIT BREAKER

START AND STOP
THE GENERATOR

WHEN MODE K
SELECTOR SWITCH
IS SET TO 'RUN'

MODE SELECTOR
ull SWITCH

CONTROL
MODULE
(FIG 1)

——

EMERG 'NXW*“”
STARTKEYSWITCH

__ FUEL GAUGE
(100 LITRE TANK)

PILOT BYPASS ENERGISES THE . dec CONTROL
KEY SWITCH FUEL GAUGE AND GIRCUIT BREAKER
: HOLURS RUN COUNTER
WHEN ENGINE IS STOPPED

Fig 2 Control panel
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TIMERS ' RCD DETECTION
: MODULE
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Fig 3 Pilot wire monitor devices and RCD detection module
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[[»] ' DESCRIPTION PART Na. [{0] RESCRIPTION PART ho.
i RELAY, RUNAJP RGE INHIBIT 140-001 8| MCB 3, AC METERING 10067
2 RELAY, DUTPUT 1 RCI LATCH 140034 8 | VOLTMETER. 0-300v 085.057
3 | RELAY. QUTPUT 2 RGD LATCH 140-031 10 | AMMETER, C-1004 085-265
4 RELAY. RUN-DOWN RGO INHIBIT BREI53-837 11 CURRENT TRANSFORMER, AMMETER 100:5 085.267
5 | RGD DETECTION MODULE 110-369 12| ENGINE MANAGEMENT MODULE 125-043
B | MGB 1 OUTPUT 1. OVERLOADSHUNT TRIP 10843 13 | TERMINAL BLOGK. CONTROL PANEL FA
MOB 2, OUTPUT 2. OVERLOALYSHUNT TRIF 110-843
Fig 6 Cormorant 20kVA generator AC céontrol and metering
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[[x) DESCRIPTION PART No,

1 SWITCH, EMERGENCY STOP ' IRS315-978

2 TERMINAL BLOCK, ALTERNATOR ] TN .

3 TERMINAL BLOGK, CONTROL PANEL i A ‘
4 FlLTsF:, LEMP/NEMP : 136501 !
5 CURRENT TRANSFORMER, RCD DETECTION 110864 ;
6 SOCKET, OUTPUT 1, 454 R 990-61+

7o SOCKET, OUTPUT 2, 454 090-614

8 SOCKET, REMOTE CONTROL 050-812

9 INTERFACE COMVERTER 501-808

Fig 7 Cormorant 20kVA generator output socket wiring
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3] DESCRIPTION PART No, in DESCRIPTION PART No.
1 COLD START RLOCKING DIObE 116751 21 PILOT WIRE MORITOR, QUTREY 2 150801
2 RELAY, START/AETOP LATGH 140-031 22 SWITCH, STARTATOR PLSH BUTTION Dg4-801
3 RELAY, ROD LAMP RESEY ) 140-034 il CONTACT BLOGK, STARFASTUR NIG. 080-802
A TIMER, LD START HEATER 140-437 24 GONTACT BLOCK, $TARTISTOM piC 050-B0T
i TINMER, LOW FUEL WARKING ) 140-438 a5 EWITCH, HOURSFUEL STATUS 08G-011
‘6 | RELAY, RUNUP ROD INHIBIT 140-031 46 ENGINE MANAGEMENT MOTRLE 126045
7 RELAY, DUTRUT § RCD LATCH 140-03% 27 FUEL GAUGE, ANOLDCUE ) 170-620
L) RELAY, QUTPUT 2 RCD LATCH 140-031 H SEAVE RELAY MODULE, 244 140-048
a RELAY, RUN-OOWN RET INHIBIT B ARS3HI-9I7 29 HEYSWITOM, PILOT BYPASS - O80-47%
10 RECE) X EION MODULE 110684 a0 CONTALT BLOCK, 3G, MODULE jPUT O80-474
11 THERMOSWITCH, GOLD START 110-H85 31 . CONTACT BLOCK, N, 1ATCH OUTPUT 1 G474
i3 SOUNDER, WARMING ALARMS . RS178-4197 32 CONTACT BLOCK, MAD, LATCH QUTPUT 2 fan-4r4
13 SWWITGH, SOUNDER KUTE 080-004 93 HEYSWATCH, EMERGENCY START QE0-478
14 HOURS RUN COUNTER B5-007 a4 CONTACT BLOCK, M0, CRANK 080474
18 SWITCH, RCD TEST/RESET X 080-477 38 GOMTAGT BLOGK, NiQ, PRE-HEAT Q80-474
16 CONTACT BLOGK, ROD LAMP LATCH NAY 080435 36 CONTACT BLOCK, NIG, FUEL 080475
17 LAMP, RCD TRIPTERT 080-473 37 MR 4, DT CONTROL CIRCUITS 110.088
& CONTACT BLOCK, RGD RESET NG oa0-a7s a8 TERMINAL BLOGK, CONTROL PANEL A
19 CONTACT BLOCK. RCD RESET MO - OBO-474.

20 PALOTWIRE MOMITOR. OUTRUT § 190803

Fig 8 Cormorant 20kVA geherator DC control wiring
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- DESCRIFTION

TERMINAL BLOCK, CONTROL PANEL

PART No,

1 PRE-HEAT RAIL, GLOW PLUGS ENGINE

) RELAY, COLD START SLAVE 140.035
3 HEATER, COLD START ENGINE
4 STARTER MOTOR ENGINE
5 BATTERY NO.1 120034
8 BATTERY NO.2 120034
7 SOCIKET, 24V INTERVEH GLE 0b0-601
8 CHARGE ALTERNATOR ENGINE
0 NGB 5, FUEL PUMP PRIMING 190-083
10 SWITCH, FLIEL PRINE PUSHELTTON 080.051
11 SWITCH, DC FOWER [SOLATOR 06-004
2 FUEL PUMP, 24V ENGINE
13 FUEL SOLENGID, 24V ENGINE
1 SWITCH, OlL PRESSURE, NAC ENGINE
15 SWITCH, ENGINE TEMPERATURE, MO EMGINE
18 FUEL GAUGE SENDER 170620
17 SWITGH, LEW FLEL LEVEL 0BO-027
18 NA

Fig 9 Cormorantr20kVA generator DC engine wiring
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SUB-CATEGORY 5.1

FAULT DIAGNOSIS
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DIAGNOSTICS @y 0@ o |

1 In addition to traditiona{ a
etc, the generator has the:

HIRding-an |agnost|cs technigues using diagrams and meters
it of di StICS avaliable via the controE module and a PC.

2 The approprrate(\ gtig link and CMIS workstation or LMT are requlred
3 Access Jh@kﬁéntr %ule (Fig 2) for the interface link is via the ‘Remote Control’

connector ﬁt to t sockets (Fig 1). The interface link connects into the serial port
of the co

@rsuons of the dlagnostfc facmty are available, a Mlmlc display and a. Status display.

‘Mimic display

5 The first diagnostic is the Mimic Display, which is provided to allow at-a a-glance monitoring
of the system. All non-essential information is hidden. Clear graphical displays of the
measured values allow easy performance mionitoring. Should an alarm occur this is clearly
displayed by a flashing red ‘Alarm’ legend. Details on the system operation are provided to give
more information if required.

Status display

8 The second diagnostic is the Status Display, which allows the user to see the value of all
measured inputs and the status of any of the digital inputs. Output state of the relays and LED
operation are also displayed. A text display indicates the present state of operation of modules,
shows the time remaining on any system timer that is in operation, and will give details on any
shutdown alarm that has occurred. ‘

. ~ Sub-cat 5,1
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7 As the dlagnostics are real—trme the opening -and closing of the inputs can be viewed
allowing simpie checks to be made on panel wiring if this is thought to be at fault. It is therefore
possible to simulate a switching signal by earthing the appropriate input connection in the panei.
If the input state displayed on the diagnostic page changes this indicates that the wiring is

correct. It is possible that the module configuration is incorrect and further investigation is
requlred using the conflguratlon program. -

8 Refer also to the DSE P808 for Windows Software Manual, pages 47 to 49.

FAULT FINDING

9  Fault finding informatiori is detailed in Table 1 below:

TABLE 1 FAULT FINDING

Symptom

Possible Cause

=\
<<S)Jiu}i>on

Generator will not crank.

Controller mode switch in
‘OFF/RESET position.

Discharged batteries.

F’oor battery/starter connecti@

dc protection Mch trupped

Switch t&y\@

Cha@ttenes or use inter-vehicle

@\ ector t@p -start’,
s Tughten and clean
- @%@
set Mcb. If Mcb trips again,

ate wirlng on engine systems.

Engine cranks but will not
start. (‘Fail to Start’
alarm.) No white smoke.
from exhaust whilst
cranking.

insufficient fuel in : @
Fuel filter bl wv @
Fuel sol

o \‘

\a@ﬁu with fuel.

Replace fuel level and bleed system

Check for 24 Volts at fuel solenocid
{fuel pump) during cranking.
Repair/replace as necessary.

Engine cranks, but will not
start (Fall to start alarm.)
White smoke from

/-—

exhaust whilst crankﬁg%

/g&‘@@%buew?%&lﬁ/ .

SBattemké TQC or condition -
Insufficient'crank speed

Reset fail to start alarm at controller.
Re-try cranking. :

Charge batteries or use inter-vehicle
connector to jump-start.

Low oil pressure at J
shutdown.

Low oil level in engine sump.

Top up sump oil to maximum level.
Reset alarm at controller.
Re-start generator.

High temperature

Low coolant in radiator:

Allow engine to cool before removing

shutdown. radiator cap.
Fill radiator with water/additive mixture.
Reset alarm at controller. '
Engine fan belt broken. Replace fan belt.
(‘Charge Fail' LED also lit). ‘ \
Cooling air circuit biocked or Check generator canopy inlets and ‘
re-circulating. outlets for obstructions.” Clear airways.
_ Reset alarm at controller.
Generator overload. Check value of connected load.
' ' Reduce to within rated value of
generator. {See Sub-cat 1.0.)
(continued)
Sub-cat 5.1 :
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TABLE 1 FAULT FINDING (continued)

Symptom

Possible Cause

Solution

Overspeed shutdown.

Engine overfilled with oil.

Engtne governar fault,

Check oil leve| on dipstick.

Drain excess oll until level is at
‘maximum’.

Reset alarm-at controller.

Refer to engine handbook or Service
Agent.

Underspsed shutdown.

Generator overload.

Air cleaner blocked.

Fuel filter blocked. @

Check value or connected load.
Reduce to within rated value of
ge/rlej tor. (See Sub-cat 1.0.)

/gzan place air cleaner element.
N lace fuetl filter element and bleed

et

Charge Fail warning.

| Engine fan belt broken.

| Replace fan belt.

Generator runs but main
output circuit breaker
(Mcb) will not latch.

Pilot wire mcontmus@
7

Poor earth rév &

Eartl‘K)le Fibﬁé&%gystem

“Chack all connectors in supply line

generator to load are in place and
cure,

Check earth bonding and earth
continuity between generator and load.

Check system and appliances for earth -
fault. Optionally systematically
disconnect appliances to |dent|fy faulty
item.

R

Aug 03
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Fig 1 Remote control socket

Sub-cat 5.1
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B
©

%' - ' ONTROL MODULE

Fig 2. Control panel and control module

Sub-cat5.1 ‘ C ‘
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SUB-CATEGORY 5.2

. REPAIR INSTRUCTIONS

CONTENTS

Para
1 Disconnecting the battéry negative terminal (WARNING)
2 Removing/replacing the batteries (WARNING)

"3 Removing/replacing the control panel [\(
5 Removing/replacing the output pod g %
7 Removing/replacing the 24V inter-vehicle connectir@d
9 Remow_ng!replacmg the canopy roof @

Fig f N Page

- NS/ | |

1 Battery access cover ... (DN & ' : 5/6
2  Battery terminals ........ccocovenenn.nn. e . - 5/8
3 Control panel and door ................. 0\ - _ 7/8
4 Output pod and inter-vehicle ¢ ' ’ 7/8
5  Canopy roof removal .......... 9/10

© -@%

DISCONNECTING THE BATTER N@ IVE TERMINAL

WARNING x | . - .

" PERSONAL/INJURY. @ COMMENCING ANY SERVICE OR REPAIR WORK,
ENSURE - TH! TROL MODULE IS IN THE ‘OFF/IRESET’ POSITION.
OPE E%—IE CY STOP PUSHBUTTON. DISCONNECT THE NEGATIVE
TERMINAL-ON ERY. ENSURE THAT THERE IS NO CONNECTION TO THE

24 -VEHI! SOCKET.

% . . !
1 Open the hinged canopy access door and fasten back. Working through the door opening,
lift the biack terminal boot off the negative terminal on the nearest battery. Loosen and remove

the negative terminal and bend or tie back the battery lead to prevent it inadvertently re-
connecting with the battery. ‘ ‘

REMOVINGIREPLACING_ THE BATTERIES .
WARNING

PERSONAL INJURY. EACH BATTERY WEIGHS 40kg AND THE BATTERIES SHOULD
BE LIFTED BY TWO PEOPLE. . ' ‘

2 The generator is fitted with two batteries connected in series. Before removing eifher or
both batteries, disconnect the negative terminal as described in Para 1. ‘
(1) Unlatch and remove the lift-off canopy door. Working through the door opening (Fig
1 and Fig 2), lift the red terminal boot off the positive terminal on the nearest battery.

' ' Sub-cat 5.2
Aug 03 Page 1
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(2) Loosen and remove the positive terminal and bend or tie back the battery lead to
prevent it inadvertently re~connec’£|ng with the battery.

(3) Remove the four M8 setscrews and remove the battery access cover plate.
“Remove the two M8 setscrews that hold the battery clamp bracket.

4) Lift the hinged battery clamp top frame and tie up.
(5)  Pull/slide the first battery, until it is flush with the canopy battery access opening.
(6) Lift the red terminal boot off the positive ter‘mina_l. ‘

(7 Loosen and disconnect the link cable from the positive terminal.

(8) The first battery can now be withdrawn and lifted clear of the generator.
{9) Pull/slide the second battery untit it is flusn with-the canepy _ attery access opening.

(10) The second battery W|th the link cable attached M be withdrawn and lifted
clear of the generator.

- REMOVING/REPLACING THE CONTROL PANEL " @
- 3 Before commencing work_, disconnect the battéry n atrv rn | as described in Para 1.

(1) Untatch and open the control p @Hg 3).

(2)  Remove the nine M6 setscr ih s% control panei frame to the canopy.

(3) Ease the control pod

rou
forward and below the ape _ .
(4} ~ Remove the Q%%g that secure the control panel near cover and '

remove the cover. @ p
5 Remo ur M5 i screws that secure the Current Transformer Plate to the

control pod

perture and support it, face down jUStl

(8) Ease th'e Current Transformer Plate forward to gain access to the back."

(7) Unscrew and disconnect the 25-way D connector Ieavmg the mating half clamped
fo the tie.

(8) Remove the four M5 setscrews that secure the gland plate to the bottom of the
control panel at the rear, :

{9) Systematically'loosen and remove the cables from the terminals until the gland
plate with its conduits and cable-ends is separated from the control pod The control pod
can now be lified clear of the generator.

NOTE
The terminals used are the spring-loaded type and the cables are termlnated with

hook ctimps.

Sub-cat 5.2 ‘ :
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(10)  To remove each cable, loosen the screws and with the screwdriver still in the slot,

-press the screw against the spring and pull the cable and hook crimp.

Replacement of the controt pod'is a reversal of the removal procedure.

REMOVING/REPLACING THE OUTPUT POD

5 Before commencing work, disconnect the battery negative terminal as described in Para 1. .
(1) Remove the control pod as described in Para 3.
(2) When the gland plate has been separated from the control panel, remove the
- conduit gland nut from conduit number 3 and conduit number 5 and withdraw the cables
through the gland plate. These are the conduits to t 1ain alternator and the engine
respectively. ' :
(3) Remove the eight M6 setscrews: (Fig 4) th re the Output Pod to the canopy
end panel,
(4) Ease the Output Pod forward and |Iﬂ@ the generator complete with the.
NEMP/LEMP filter and conduits attache :
(8)  The Output Pod can be ed te with- conduits.  Alternatively,
systematloally remove the cover conduit and NEMP/LEMP filter from
the outgomg pod to the incomi
6 Replacement of the Out ut@ls a r@ f the removal procedure.
REMOVING/REPLACI @24V Ih@%-VEHICLE CONNECTION POD
7 Before commerf nmork %@ﬂn ct the battery negatlve termmal as described in Para 1.
(1) Ur La <h ‘ e lift-off canopy door.
%E%r g\e the door opening, lift the red terminal boot cover off the pOSltlve
tel‘!@@ st battery (see Fig 2). : .
(3) Leave the poS|t|ve battery terminal clamip in place and remove the lead marked
22BAT+ from the clamp
(4) Remove the lead marked 00BAT- that is bolted onto the side of the engine flywheei
housmg _ .
(5) Remove the four M6 setscrews (Fig 4) that secure the ]nter-vehlcle Socket Pod to
the canopy end panel
(B) Ease the pod out through the aperture and withdraw with the conduit attached.
(7) The Inter-vehicle Socket Pod can be replaced oomplete with conduit.
(8) Alternatively remove the cover plate and swap the conduit assembly from the
outgoing pod to the incoming one.
8 Repiacement of the Inter-vehicle Socket Pod is a reversal of the removal procedure.

Sub-cat 5.2
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REMOVING/REPLACING THE CANOPY ROOF

9 For better access during service and repair work, it may be beneficial to remove the canopy
roof. Refer to Fig 5. , ‘

(1) - Unlatch and remove the lift-off door.
(2) Unlateh and open the hinged canopy door.
(3) Remove the fourteen M6 setscrews that 's'.ecure_ the roof to the canopy end panels.

4). With assistance énd using the handles on the roof, lift the roof off and clear of the
generator. .

10 Replacement of the canopy roof is a reversal of the removal procedurég.
'f:\\
=
OV >

O

Sub-cat 5.2 :
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_ C
M8 SETSCREWS
(4 OFF)

*’imi‘:?‘ﬂ.iz‘ﬂ%

i

NEGATIVE
TERMINAL s

BATTERY No 1 ~.__

POSITIVE

- Fig 2 Battery terminals

Sub-cat 5.2
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M8 SETSCREWS
© OFF)
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Fig 4 Output pod and inter-vehicle connection pod
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LIFTING RANDLES =~

M5 SETSCREWS
(140FF)

.

. Aug 03

Fig 5 Canopy roof removal
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ROUTINE MAINTENANCE

CONTENTS

Para_
1 Engine
2 Coolant level . _
3 - Oil level filt and drain ‘ ' f
4 Alternator : _ : p:%.
5 Automatic voltage regulator @
6 Canopy ‘
9  Fueltank : , @

10 Maintenance schedule summary @
12 initial 50 hour service ' ] '
13 Daily ' : @ 4 @
14 Every 50 hours o
16 Every 250 hours @ | @ ,
16 Every 500 hours v &
17 Every 1000 hours &
Conditioning ' v ] %‘*
ey )

18 Winter operation (WA{ ) KOS
19  Coolant i

20 Oil change - wintergrade
24 Fuel syste
29 Summer g
30 Qil char r - -
34 Fuebsyst ‘
. ~J) @ | - 3 |
Fig %% Q . Page
1 Q\;@E{v through hinged canopy door .................... e e b e ettt e 7/8
2 iew through lift-off canopy door ................. e e rerreesee e e e 9/10
3 Radialor 8CCESS flAP .....c.ovviiriiciitiete e et e 1112
4 Radiator fHEr CaPD oot sttt et 1112
5  Fueldrain. e e errr e ————— et 13/14 -
8 Expansion bottle and fUBI FIHEr. ..........coee oot 13/14

ENGINE

1 The Lubrication and Maintenance schedule for the engine is detailed in Para 145 of the
4LE1 Engine Instruction Manual {Annex A). A summary of the schedule is also shown in Paras
10'to 16. In addition, the following information details the engine maintenance in relation to the
canopy. Daily engine maintenance is via the hinged door on the canopy (Fig 1).

Coolant level

2 The coolant level should be checked When the engine is cold (Annex A, Para 94 of the
ALE1 Engine Instruction Manual). To completely refill the radiator and engine with coolant, use
the radiator access flap in the canopy roof (Fig 3 and Fig 4).

Sub-cat 5.3
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Oil level fill and drain
NOTE

Run the éngine, on load if possible, for approximately 15 minutes to warm up the oil before
draining. This will significantly reduce the drainage time.

3 Draining of the lubricating oil is achieved using the hose drain’ point on the side of the
canopy base. Remove the cap/end stop and position a sultable receptacle for the collection of
the waste oll, or connect a hose leading to a receptacle (thread type % inch BSP). Qi draining
will begin when the sump tap, positioned just inside the canopy, is turned ON. Refer to the
4LE1 Engine Instruction Manual (Annex A, Para 84) for further information.

ALTERNATOR %} ‘
4 The alternator requires no maintenance other than to ensure th ¢he coaling air vents do
not become blocked by dirt, debris, etc. Every 50 operating hours isrecafomended.

Automatic voltage regulator | @ i

5 Restricted access to the voltage régulator is via the i anopy. douh (Fig 2). The vo_ltége
regulator is located behind the side plate of the altern inal routine. maintenance

is required. V/& ‘

CANOPY @7 | @

6 Every 250 operating hours check the @@\y of fi¥ ™ d fasteners on t

DL T _

7 Lubricate hinges and latches W@Ql@@'n\;chin@. ,

"8 Ensure that the inlet and ou‘@vres @ clean and unimpeded at all timéé.
- | /f)\ N o -

FUEL TANK ot

) %\ - '
"9 It may be p'rude%t\é%-ra{n grlg\&%h the fuel tank every 500 operatinq hours, particularly

- when the generato erated igh humidity and dusty environments.

N

MAINTENANCE SG\I‘/I'éDU LE SUMMARY

he machine.

10 The foliowing schedule summary details the MINIMUM recommended routine maintenance
required for the upkeep of the 20kVA generator set. Refer also to the Maintenance Schedule in

the 4LE1 Engine Instruction Manual (Annex A, Para 145) and to the schedule in the Technician
‘Guide {Annex C, Table 1). ‘

11 Operating conditions.and.experience may lead to the reducing of some of the intervals.

Initial 50 hour service

[

12 Replace the engine oil filter and change the engine oll after the initial 50 hours of engine

‘operation. Thereafter foliow the regular maintenance schedule. .

Sub-cat 5.3 : -
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Daily
13 The following routine maintenance checks should be carried out on a daily basis:
(1) Check engine_oii ievel.
(2)  Check enginé' coolant level.
(3) | Check air cleaner.dust valve.
(4) Check air cleaner restriction indicator.

{(5) = Check canopy air inlets and outlets.

(6)  General visual inspection. /\%

Every 50 hours . . !Q

14 The following routlne maintenance procedure id’ée carried out after every 50 hours of
- operation:

(1) Check fan belt tension. @ @
(2 | . Drain water from fuel flter
| (3) Clean alternator aw(\y

Every 250 hours

< ' :
15 The following rou mte@ocedures should be carried out after every 250 hours

of operat|0nC aﬁgmbn @
@ @geczf@@on.

@ Check exhaust flanges and joints for tightness and leaks.
(4) Check machine fixings and fastenings.

Every 500 hours

16 The followmg routine maintenance procedures should be carried out after every 500 hours
of operation: : :

{1) Change Iubricating oil filter.. Change fuel filter element.
(2) Check air in-téke hoses, connection and system.

(3) - Clean crankcase vent tube.

4) Check cooling system.

(5) Check coolant concentration.

(6)  Flush and drain the-fuel tank.

_ . Sub-catb3
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'Every 1000 hours
17 The following maintenance procedures should be carried out aftér every 1000 hours:
(1) | Check and adjust.engine valve clearonces.
(2) ‘Flush cooling system and re'—fiII.
(3) Pressure test cooling system.
{4) Clean the starter motor comm'utétor. -
(5) Clean the generator slip ring.
(6) © Check brush length and contact pressure. _
- CONDITIONING o | é& ‘
Winter o"peration S '. | ' ' /_@
e

18 Operatlon and storageftransn of the generators at te /aures beiow -5°C reqmres
special preparation to ensure reliability.

WARNING %

PERSONAL INJURY DO NOT REMOVE T ' P WHILST THE ENGINE -
- IS RUNNING OR HOT.

PERSONAL INJURY. 20KVA OR ANT — ETHYLINE GLYCOL IS
HARMFUL IF SWALLOWED CONTACT WITH EYES, RINSE -
IMMEDIATELY WITH PLENT AT SEEK MEDICAL ADVICE. ALWAYS
WEAR PROTECTIVE CLO AND EY/FACE PROTECTION. IF YOU
FEEL UNWELL, SEEK @BA EDIATELY

Coolant Q

- 19 The coolant m “%@ 0/58 re of water and ethylene glycol antlfreeze Check the
conhcentration usj drometer f no method of checking is available, it is advisable to

completely drain o olant and refill with a new mixture of known concentration. Refer to the
4LE1 Engine Instructlon Manual when required (Annex A, Paras 90 to 98).

Oil change - winter grade

20 Run the engine, on load if possible, for 15 minutes to warm up the 0|I before draining. This

will significantly reduce the drainage time. Refer to the 4LE1 Engine Instruction Manual when
required {Annex A, Paras 81 to 89). :

21 Stop the engine and drain the oil as described in Para 3.

22 Re-fill the engine with Muiti-viscosity diesel oil - grade SAE 5W—30 The Military equivatent
is OMD-55 (25 litre, NSN 9150- 99-477-3153).

23 Changing the oil filter element is not essential uniess the generator is due for service.

Sub-cat5.3
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Fuel system

-24  Refer to the 4LE1 Instruction Manual when required (Annex A, Paras 99 to 105). It is
recommended that Dieso (even with winter additives) be not used at temperatures below ~5°C.

25 Any Dieso in the fuel tank should be completely drained usmg the draln plug on the side of
the canopy base (Fig 5). ‘

26 Chan‘ge the fuel filter element (Fi'g 8). Refer to Annex A, Para 104.

27 Re-fill the fuel tank W|th AVTUR and bleed the engme fuel system as described in the 4LE1
Engine Instructton Manual (Annex A, Para 102).

~ 28 Run the engine for 30 minutes, on load if possible, to eﬁs&% that all DiesoVwithin the fuel
system has been replaced by AVTUR. :

Summer operation >

29 For operation at high ambient temperatur rrington recommends the following
preparation: Q . ,

Oil changs - summer grade

30 Run the engine, on load if pos@ x\tes to warm up the oil before draining. This

~ will significantly reduce the dral

31. " Stop the engine and r@he oil rbed in Para 3.
32 Re-fill the engine ith-Multi-vi 1t diesel engine oil - grade SAE 15W-40. The Military

equivalent is OMD 11 litr 50 99-224 2540).

33 Changln iéflo?t’lter@>
o

is not essential unless the generator is due for service.

Fuel sys

@enemtor has been operating W|th AVTUR as the fuel, it is recommended that Dieso
be used-at ambient temperatures where there is no risk of waxing, ie above -5°C. :

35 It is not necessary to drain any AVTUR from the fuel system. Dieso can be’ mlxed/added
so that the changeover is gradual.

36 Although there are no problems associated with operatlng on AVTUR at high temperatures,
" the engine power is shghtly reduced {5%) and iubncatlng properties are not as good.

37 Harrington recommends operation on Dieso wherever ambient temperatures allow.

Sub-cat 5.3
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QUL FILLER CAR

'RADIATOR
T OVERFLOW PIPE

' OIL FILLER CAP

/

e

e [HBPSTICK ' '

OIL FILTER —ns. EXPANSION BOTTLE
e FUEL INJECTION
PRIME PUMP
PUMP BOX
\ v ?
-
FUEL™
FILTER
Fig 1 View through hinged canopy door
' . Sub-cat 5.3
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AUTOMATIC
VOLTAGE REGULATOR s

__EMP
— " FILTER

ALTE%Q,

EXHAUST |
MANIFOLD ...

BATTERY No 2
POSITIVE
TERMINAL

Fig 2 View through lift-off canopy door
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,Fig' 4 Radiator filler bap
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Fig 6 Expansion bottle and fuel filter ' |
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SUB-CATEGORY 7.2
' COMMERCIAL PARTS LISTS -

CONTENTS

Para

20kVA CORMORANT GENERATOR SPARES

1 Engine consumable spares .
2 Engine spare parts , (
3 Alternator spare parts S %
4 Master parts list i
6  Service and technicai assistance ©

Table _ : . @ - Page
1" Engine consumable spares .............. < N ST vt ——— - 1
2 Engine spare parts ..........cccccvveennn, &0 @ ......... @ ....... e 7 2
3 Alternator spare pars ..., 3
4 Master parts list .................. - 3-8

‘ ZOKW\@O

' : 0),

ENGINE CONSUMABL& Q ‘ - |

1 Consumable sp@br th g@!esel engine, Model 4LE1, are detailed in Table 1.

K ENGINE CONSUMABLE SPARES
@ |
§ \Po)scription‘ " Part No. Qty
_ @ Qil filter e'lement SZBQ4456~7412 1
- | Fuel filter element - §5Z894132-9471 1
| Air filter element SZ100020 1
FanBelt $2897230-9390 1

' ' Sub-cat 7.2
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2  Spare parts for the Isuzu diesel engine, Model 4LE1, are detailed in Table 2.

TABLE 2 ENGINE SPARE PARTS

No. Description Part No. Qty
1 Blockage indicator SZ2100011-4L.8 1
2 | Heater plug chamber S$Z900096-4LE 1
3 | Starter motor, 24V SZ897137-4781 1
4 | Alternator, 24V $Z897112-6760 1
5 | Glow plug, 24V - S2897126-2570 ..\ 4
6 | Fuel control solenoid, 24V $7897209-1150)) 1
7 | Manifold heater plug, 24V - SZ900095AL: 2
8 | Fuel feed pump, 24V SZ600040:ALE 1
9 | Oil pressure switch 8;98\2?@/45699 1
10 | Water temperature switch /&8@125/@1)\@\)) 1
11- | Thermostat _ vé;%97/21?\1\-2\6§@ A
12 | Joint, thermostat cover _ %S‘Z(S\@@@S)BTM 1
13 | Water purnp assembly f\\ 182-8531 1
14 | Radiator assembly. )"/ 1<VE2400001-ALS 1
15| Radiator mounts, top2 \{ $Z400046-ALS 2
16| Radiator mounts, bsttom -\ | §7400012-ALS 2
17 | Radiator hos¢rfop> (X 5Z400015-ALS | 1
18| Radiator ficke, Bdttoni:. SZ400035-ALS 1
19 | Fan,calng” () $2513660-3080 1
20 | Injestornozzle | $7894130-5320 4
21 | Injecfdr assembly $2897079-9760 4
22 | Fuel injection pump SZ897147-5801 4
23 | Gasket set $Z2587812-8104 1
24 | Jointing compound, red $7188440-5400 1
25 | Jointing compound, black $Z188440-1150 1
26 | Oilfiller cap, top cover SZ894133-2075 1
27 | Oil filler cap, front gearcase cover SZ894425-6852 1
28 | Dipstick | $7897166-9600 1
29 | Lub oil cooler assembly $2897102-3200 1
30 | Hose, cylinder head to oil cooler SZ897148-3430 1
31 | Hose, oil cooler to tee piece $7897148-3450 1
32 | Hose, water pump to tee piece SZ897102-8790 - 1
33 | Exhaust gasket $2897042-0280 1
Sub-cat 7.2
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ALTERNATOR SPARE PARTS

3  Spare parts for the Newage alternator, Model BCI182J, are detailed in Table 3.

OM-SZNS200HAE3X001

TABLE 3 ALTERNATOR SPARE PARTS

No.

Description

Part No.

Qty

Automatic voltage regulator SX460

NEQ00-24602/1P

2 Rectifier service kit

NRSK-1101

Bearing, Non drive end

N051-01058

MASTER PARTS LIST

4  The master parts list for the 20KVA Cormorant Ger{1

TABLE 4 MASTE@T '

<A\

js pravided in Table 4.

LIST
No. Description Q\j > Q Part No. Qty
1| Isuzu 4LET 24V 3000revimi’ > 1015-264 1
2 Newage BCI182J \ 020-231 1
3 | Canopy, base assemhly\ N 040-743/01 1
4 | Canopy, batterygpéélﬁlﬁrack/ﬁ — 040-743/07 1
5 | Canopy, ba‘ge@w{lqu) O) 040-743/10 1
6 | Canopy, baftetyaccessaaver’ 040-743/11 1
7 | Cangpy. etk pockeét, sng end 040-743/12 1
8 | Ganopyfork pogket 4t end 040-743/13 1
9 “Q@/;%y, fqrrébg@ket cover 040-743/17 2
LN nopy&e e end cover 040-743/18 1
' \\@ ) Canopy, alternator end cover 040-743/19 1
12 - | Canopy, roof panel ' 040-743/20 1
13 | Canopy, radiator baffle 040-743/21 1
14 | Canopy, lift-off door . 040-743/22 1
15 | Canopy, hinged door 040-743/24 1
16 Canopy, door catch bracket 040-743/28 2
17 | Canopy, fuel tank _ 040-743/29 1
18 : Canopy, e/stop, inter-vehicle pod - 040-743/32 1
19 | Canopy, fuel filler pod 040-743/33 1
20 | Canopy, header bottle bracket 040-743/34 1
21 | Canopy, roof foam retaining strip 040-743/35 2
22 | Canopy, engine support bracket 040-743/36 2
(continued)
Sub-cat 7.2
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TABLE 4 MASTER PARTS LIST (continued)

No. Description Part No. Qty
23 | Canopy, radiator access cover 040-743/37 1
24 | Canopy, output socket pod 040-743/38 1

.25 | Canopy, efstop, inter-vehicle pod backpiate 040-743/40Q 1
26 | Canopy, control panel cover 040-743/41 1
27 | Canopy, battery clamp top frame 040-743/44 1
28 | Canopy, control panel latch bracket 040-743/45 1
29 | Canopy, control panel pod 040-743/46 1
30 | Canopy, control pod backplate 040-743/48~\ 1
31 | Canapy, control pod glandplate 040-743/50 1
32 | Canopy, control pod CT plate - 040~ f\éﬂﬁ‘? 1
33 | Canopy, hot air louvre _@40@213//53 1
34 Canbpy, hot air baffle (ﬁO/T 1
35 | Canopy, cool air louvre \/049@@%/ 4
36 | Canopy, cool air baffle - primary & /62 2
37 | Canopy, cool air baffle - Secondary ‘ QQDQ(YMSIGS 1

.-38 | Canopy, silencer support brabk{(\\f N \%040-,743/64 2
39 | Canopy, battery clamp plvo\tf@a ~ G 040-743/65 1
40 | Canopy, battery clamp fisitg bracket, 040-743/66 1

41 | Canopy, bracket - fuslbanster /p/«.mpb 040-743/67 1
42 | Canopy, altematﬁ( eﬁqﬁoan&@ﬁﬁgﬁ) 040-743/68 1
43 | Canopy, fuel @fin cover N7, 040-743/69 1
44 | Canopy, @Mﬁx@@&&wacket 040-743/70 2
45 Canm%nsfer pum;ﬁtfcat;on fongue 040-743/71 1
48 \Canopk transfer pump tongue bracket 040-743/72 1
47 | Canopy, transfer pump bracket 040-743/73 1
48 Canopy, exhaust extension strap clamp 040-743/74 3
49 | Canopy, fork pod cover plate 040-743/76 4
90 | Canopy, tee key storage bracket 040-742/65 1
51 | Clamp, module interface converter 030-566 1
52 | Anti vibration mount, main (070-486 4
53 .| Battery (OLDHAM UKGTNMF) 120-034 2
54 | Battery lead, positive ' 120-507 1
55 | Battery lead, negative -120-508 1
56 | Battery lead, link 120-509 1

(continued)
Sub-cat 7.2
Page 4
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TABLE 4 MASTER PARTS LIST (continued)

No. Description Part No. Qty
57 | Battery terminal - Positive - 120-211 2
58 | Battery terminal - Negative - 120-212 2
59 | Battery terminal cover - black 120-201 2
60 | Battery terminal cover - red 120-202 2
61 | Foam tape, battery clamp - 160-212 1
62 | Fuel pipe, tank to pump 175-001 1
63 | Fuel pipe, pump to fiiter 175-002 1
64 | Fuel pipe, fitter to pump rail . c={75-003- 1
65 | Fuel pipe, leak-off Q) 175004 1
66 | Fuel nippte 1/4in BSP with pick-up tube ((\) 170-401 1
67 | Fuel nipple 5/16in BSP (5 170-102 1
68 | Fuel nipple 1/8in BSP 5/16in hosetall o, 170-231 o2
69 | Fuel filler hose jW/ S\ 065-604 1
70 | Clamp, filler hose L 170-132 2
71 | Fuelfiller cap s - 065-501 1
72 | Chain, fuel cap reta(ﬁf@ /;,g \5 070-930 0
73 | Fuel drain elbow 112N BSPING ™ 170-142 K
74 | Fuel drain pla§, 172in BSP male L 170-143 1
75 | Fuel drafnzedycer, ;ﬂ\&?yzm BSP 170-144 1
76 | Fueldraintap, 12iBsE 170-145 1
77 | Exclesure, fuhpamp switch 030-564 1
78~ Fuigl pump:witeh, pushbutton 080-051 1
79\ \Relay, 24V 40A 1-pole, Cold start 140-035 1
80~| Relay base, 40A Cold start 140-028 1
81 | Oil drain kit 655-001 1
82 | Exhaust silencer, 2" ports 180-131 1
83 | Exhaust manifold pipe 180-595 1
84 | Flexible link pipe 180-596 1
85 | Tail pipe 180-587 1
86 | Silencer body clamp 180-722 2
‘87 | Exhaust clamp 2-1/4 in 180-713 3
88 | Insulation, exhaust manifold 160-301 1
89 | Radiator expansion bottle 018-308 -1
90 | Acoustic foam kit, canopy 160-073 1
{continued)
Sub-cat 7.2
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TABLE 4 MASTER PARTS LIST (continued)

No. Description . . ' - Part No. Qty
91 | Budget lock, universal 070-893 5
92 | Key, budget lock E 070-860 1
93 | Escutcheon cover 070-858 5
94 | Latch - wing handle, radiator access cover 070-870 1
‘856 | Cam - wing handle 070-875 1

96 | Hinge, side door - - | oro903 2
97 | Hinge, radiator cap access cover - 070-905 G 2

- 98 Hinge, control panel cover . _ _070-994% 2
99 | Handle - door, recessed B 07}2;5%@% | 3
100 | Handle - roof, folding sprung loaded 2.
101 | Stop/buffer, door _ 076945 _ 1
102'. Seal, door - side edge . Q) 16/075@) 2
103 } Seal, cover - straight edge . \ 7 ( 2
104 | Foam tape, panel inserts (10m roll)<\ ' - . 1\&)-209 1
105 | Strap, exhaust extension stowa(\ % 151-211 3
106 | Engine management moduLef@ i:7 125-043 1
107 | Interface converter, engifienan, mg\du‘le\ 125074 1
108 | Relay slave module AN 140-046 1
109 ! Hours counter, 2{@\\\B . 085-307_ 1
110 | Mob, 2 pole (#5A) outputRafz 110-843 2
111 | Weatherover, 2-pole Rich> 110-836 2
112 | Rod detestivh module, EFR1T 110-859 1
113 | Red current transformer 110-864 1
114 | Pilot Wire Monitor, ELM1E _ ~ 110-601 2
115 | Red Reset / Test switch ' ~ 080-472 1
116 | LED module, Red reset / test switch 080-473 1
117 | Relay 24V, 2-pole | 140-031 5
118 | Relay 24V, 1-pole  3RS353-837 2
119 | Relay base, 2-pole : 3RS353-966 2
120 | Relay base, 1-pole 3 3RS353-944 4
121 | Timer, 2-pole, cold start heater 140-437 1
122 | Timer, 1-pole, low fuel alarm 140-436" 1

(continued)
Sub-cat 7.2
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_TABLE 4 MASTER PARTS LIST (continued)

“No.: Description Part No. Qty
123 | Temperature switch, -12 deg C 110-865 1
124 | Mcb, 1-pole (35A), Dc circuit 110-066 1
125 | Mcb, 1-pole (10A), Fuel pump 110-063 1
126 | Mcb, 1-pole (2A), Ac meters 110-067 1
127 | Weather cover, 1-pole mcb 110-091 . 3
128 | Fuel gauge, 24V 170-620 1
129 | Sender, fuel gauge ,085-709 1
130 | Flange, fuel gauge mount Ab\85-703 1
131 | Switch, fuelhours status (10Amom.) <)) 080-031 1
132 | Switch, sounder mute (1))~ 080-004 1
133 | Weather cover, toggle switch _ ( ( 0 . 080-005 3
134 | Fuel level switch, 1 switch position R Vgt \ 170-656 . 1
135 | Voltmeter, 0-300V N OB\ 085057 1
136 | Ammeter, 0-100A : w ' 085-255 1
137 | Ammeter C.T. 100:5A ¢, N o\ 085-257 1
138 | Start/stop switch - hgad)\ "~ 080-801 1
139 | Start/stop switchaontact ass\<, 080-802 1
140 | Start/stop §\w/|ﬁslq '-\veag:ker\co&er 080-803 1
141 | Keyswitch, 2 positior o> | 080479 1
142 Fixir\((a\q\q&or, g\&i@)//contact blocks 080-480 3
143 | Gontact block\kayswitch N/O 080-474 5
144-PContact blbek. kdyswitch N/C 080-475 4
@é\ \Keyswitch,\ii position, spring return 080-476 1
146 Key retainer/spring return, 3-pos'n switch - 080-478 1
147 | Sounder, audible alarm 24V R8178-4197 1
148 | Inter-vehicle connector, 24V NATO 090-601 1
149 | Emergency stop switch c/w contacts 3RS5318-979 - 1
150 | Legend plate - Em. Stop switch 3RS319-253 1
151 | Socket, AC power outplit, 50A 4 pin 090-611 2
152 | Socket, remote monitor, 2A 6 pin - 090-612 1
183 | Cap, remote monitor socket 090-967 1
154 | Gasket, remote monitor socket 090-968 1
155 | Filter assembly, NEMP/LEMP 136-501 1
156 | Bracket, DIN rail support 135-505 - 2

(continued)
: Sub-cat 7.2
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TABLE 4 MASTER PARTS LIST (continued)

- No. Description . Part No. Qty
157 | Terminal 4mm WDU, DC connections 115-725 15
158 | Terminal, diode, WDK2.5D 115731 1
159 | Terminal, double deck WDK2.5 115-732 1
160 | End-plate, WDK terminal - 115-733 2
161 | Terminal 10mm WDU, AC power output | 115727 6
162 | End-plate, 2.5 - 10mm terminal 115-742 1
163 | End-plate, 16 - 35mm terminal - A 115-729 - 1
164 | Terminal 35mm, AC power input 115- 728@\ 3
165 | End stop - DIN terminal | ‘ ' 115—.7<§ﬁ>) 2
166 | Wiring loom, AC alternator to panel | : 15(5:\§)\I\> 1
167 | Wiring loom, AC output 1 _ (@JSE,\U/Z 1
168 | Wiring loom, AC output2 = - - |~ 155-008 1
169 | Wiring loom, Pilot & remote - By N 1@@3W 1
170 | Wiring loom, E/stop & CT ' {55005 1
171 | Wiring loom, engine control . ¢ \@%—006 1
172 | Wiring loom, Inter-vehicle \/(\\ N 155-007 1
173 | Generator information @ PN "~ 499-312 1
174 | Mod. Strike plate - PPRE- Y 499-511 1
175 | Label, control panel as¢ia, ~ 499-568 7
176 | Label set, output@\ 0 N _ . 498-533 1
177 | Label kit, canapy:\ |  499-588 2
178 ngnutgmb\\béss\\\y’ |  150-204 1
179 | Earthosiudy, M12 x 50 - 150-205 1
180 Washer,-"éarth point - M12, brass : 160-206 2
181 | Nut, earth point - M12, brass | 150-207 1
182 -| Trailer-generator earth link cable 136-006 1

183 | Exhaust extension J ~ 180-028 2

184 Pin', exhaust extension retainer .180-917 2
185 | Insulation, exhaust extension 160-601 2
186 | Pump, fuel transfer _— 170-874 1
187 | Hose, inlet, fuel transfer pump _ 175-010 1
188 | Hose, outlet, fuel transfer pump 175-011 1
189 | Nipple, fuel transfer pump 170-308 1
190 | Hose clamp, fuel fransfer pump 170-131 1

Sub-cat 7.2
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5  For Isuzu Engine parts not listed above, refer to the Isuzu engine parts catalogue, For
Newage Alternator parts not listed above, refer to the Newage alternator handbook. For

Canopy and Control system parts not listed above, refer to the parts list in Table 4 of this
chapter. . . ) .

SERVICE AND TECHNICAL ASSISTANCE
6  Spares, service and technical assistance are available from:

HARRINGTON GENERATORS INTERNATIONAL LTD.
RAVENS TOR ROAD - '

WIRKSWORTH.

DERBY'

DE4 4FY | | ' ‘

ENGLAND - Q&

, : o . <)

Tel: 44 (0) 1620 824284 Ry Q _

Fax: 44 (0) 1629 824613 @
voTE | @

Y%
— Q\“\b |

, Sub-cat 7.2
Aug 03 ' ' Page 9/10
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- ANNEX A

- iSUZU DIESEL ENGINE - 4LE1 INSTRUCTION MANUAL

WARNING

CALIFCRNIA PROPOS]TION 65 WARNING. DIESEL ENGINE EXHAUST AND SOME OF ITS -
CONSTITUENTS ARE KNOWN TC THE STATE OF CALIFORNIA TO CAUSE CANCER, BIRTH
DEFECTS, AND OTHER REPRODUCTIVE HARM.

FOREWORD

.1 The ISUZU industrial diesel engines are a.product of ISUZU's ng years of experience, advanced
technology. I1SUZU takes great pride in the superlor durability and caﬁg ting economy of these engines.

2 In order to get the fullest use and benefit from your mdust
and maintain it correctly. This manual is designed to help yoig-d

| %gme it is important that you operate
i)

3 Please read this Manual carefully and follow its opg
will ensure many years of trouble-free and economicat e gg}g

nd maintenance recommendations. This

peration, o

4 Should your engine require serv:cmg, ple @st ISUZU engine outlet. He knows
your engine best and is ready to meet your s

i
5 Al information, |l|ustrat|ons and sp&%ﬁon@d in this Manual are based on the latest
lic

product information avallable at the i E\Q(/u

\
6 ISUZU reserves the nghQ %a@ Manual at any tlmeW|th0ut priar notice,

" ENGINE EXTERNAL VIE

7 Views of the Modﬁ%ﬂ are%%%» Flgs 1and 2,

Exhaust manitold

' '] = e Starter
P W W‘ DL
' %ﬂ"&u e M“il"“' '

. V . ﬂ‘ :i
Alternator As *H;

Water drain plug ﬂ::ﬂw— N
=1y, \j

Fig 1 External view (LH)

Note:

Engine detaifs may
vary depending on tha
specifications,

Annex A
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Nozzla holder Qli filter cap

Enging stop solenoid (E

Couling fan

["/'} Thermestat housing
o
/ TEngine pontrol laver

O filker —=7 15 —g= ﬁmﬁll.
:j L Oit filer cap %

L eHE o

_ J\MJ ot
Dipstick @ 1 Engine detalls may
Drain plug vary depending on the
. @%ﬁﬁcaﬁon& :
Fig2 External @ &@
GENERAL INFORMATION - ‘ v @
<\/ Q/Oly S

Standard engine data and specifications <

TABLE 1 &\

A

\%TANDA NGINE DATA

Engine Type : % @

\hVater Cooled, four cycie, in-line overhead
valve type

Combushon type

In-direct injection

_/ﬁ
No. of cyllnderscﬁﬁx&rok@\ mm

4-85x96
Piston displaceinany lit (cid) 2.179 (133)
Compression rafib 215101
Firing order 1-3-4-2
* Rated output; SEA GROSS kW(hp).v'min4 40.5 (54.3) / 3000
*  Max. torque; SEA GROSS Nm{lbft)/min 143 (194)/ 1800

Injection pump

Bosch, PFR type

Governor

Mechanical type

Injection nozzles

Throttle type

Specified fuel

Diesel fuel (ASTM D975 No.2-D)

NOTES

{13 These specifications are based on the standard engine.

(2) Specifications for items marked with an asterisk (*) will vary according to the type of
equipment in which the engine is installed. If you are unable to locate the data applicable to your

engine, please contact your equipment supplier.

)

Annex A
Page 4
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TABLE 2 4LE1 STANDARD ENGINE SPECIFICATIONS

* Starter

(V-kW) 12-1.8
* Alternator {V-A) . 12-35
- Specified engine il (AP| grade) o CCorCD
* Oil volume lit {gts) About 8.1 (8.6)
Coolant volume (Engine only) Iit (ats) About 2.8 (3.0}
* Engine dry weight kg {Ib) 180 (397)
' Overall length mm (in) : 687 (27.0)
" c'firr‘r?gfsions Overall width mm (in) 472 (18.6)
| Overail height mm (n) 1. ( | 592(23.3)
Valve clearance (cold) mm (in ) 0.4/0;(%\0’1\5Jf0r exhaust and intake
Nozzle injection pressure MPa (p3|) SN 13.2 (1920}
* Injection timing B.T.D.C. \\) 16°

NOTES

{1 These speciﬂcations are hased

(2) Spemflcatlons for items ma$\ag/
eqmpment in which the engine isjnst

engine, please contact your eg@\

EPA certified engine data ar@ i
. : [N

|sk ) will vary according to the. type. of
. ;f@e unab!e to locate the data applicable to your

ERTIFIED ENGINE DATA

ISUZU engine modelname < 4LE1

Engine family s o XSZXL02. 2DNB | XSZXL02. 2DNC .| XSZXL02. 2DNF
Engine cod@\\/ & 22DNB 22DNC 22DNF
Engme(@ge\ Water-Cooled, four cycle, in-line overhead valve type

_ Com&b\t{s@ type In-direct Injection '

No. of cylinders - bore x stroke - mm (in) 4-85x96(3.35x3.78) -

Engine displacement ‘ lit {cid) 2.179 (133.0)

Compréssion ratio 21.5t0 1

Firing order ' 1-3-4-2

Rated power: SAE NET KWihp)/min™ | 39.0 (52.3)/3000 | 33.3 (44.7)/2400 | 35.0 (46.9)/3000
Fuel flow at max rated power (mm®/stroke) 34.9 36.9 311

Max. torque: SAE NET Nmlbft)/min™ | 139.8 (1901750 | 139.8 (190Y1750 | 139.8 {190)/11750
Fuel flow at max. torque = (mm®/stroke) . 358 " 388 © 358

Exhaust emission control system

Engine modification

Injection pump

Bosch, PFR type

Governor

Variable speed, Mechanical type

Aug03

Injection nozzles Throttle type
Specified fuel Diesel fuel (ASTM D975 No.2-D)
Annex A
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- TABLE 4 EPA CERTIFIED ENGINE SPECIFICATIONS

Starter S (VW) S 12412
Alternator : (V-A) 12-20
Specified engine oil (API grade) CCorCD
Lubrication oil volume L (gts) B3 (6.7)
‘Coolant volume (Engine only) L (gts) 7 2.5(2.6) -
Engine dry weight , kg {lb) 132 (201)

: Overall length mm (in) 837 (21.1)
hgne Overall width mm (in) 475 (18.7)

' Overall height mm {in) 590 (23.2),
Valve clearance (cold) | mm-{in) 0.20 (0.0078) for (e(ﬁg\@%nd infake
. Nozzle injection prassure MPa (psi) ‘ 1/3;2&\@0)
Injection timing B.T.D.C. ' \J‘?y)’

Emission control label: engine label (EPA

EC erﬁiss‘ion control label o Q ' <>
= 50

8 Em|33|on control label is attached at the cent

‘ cylmder body, or onh the cylinder head cover. ()ZF» t|
‘ englne may vary depending an the engine sp a} /ré —

9 .« The followmg is a sample of the I?& u1red fo@glne erhission control information, along with

Iocgtlon %

HE XX/ XX

ISUZU RN,

ENGINE PAMILY | XXX00XX,
ﬂEGiNE CODE . N00KX

AODE XKXX
ENGINE DISPLACEME
DATE OF ENGINE l{

ENGINE SPECIFICA
REFER TD OWNER'S UAL FOR MAINTENANCE
SPECIFICATION AND ADJUSTMENT,

THIS ENGINE CONFORMS Tﬁl U 5 EM REGULATIONS

APFLICABLE 7O 1993 MOD

LARGE NONRDAD CGMFSESSIGN !GNIT!‘JN ENGINES,
. ' , P, ND. KX XXX -X

Annex A :
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Supplemental: engine label (for EPA)

10 Emission control label is attached at a visible point-on ihe equiprhent.

ISUEU R

EMIMNE FAMALY: 0000000004 *ENINE SPECFICATION
TR,

ENGINE CODE: A PONVEA.
k<0000 ENENETRAN DISENKAG ED)
EHTANE CUSPLALERENT - 0000 m WAL RPit
10N KRG AP
EXHAUST Exmisdidn AL RATE
CONTADL SYSHEM 2000 W
VAV L DLDY
] ¢+ Ay
THIS ENOING I3 CENTIRED TO DH o X,
APFRRTE QN IHESEL FUEL. AT e JECHRME
Ttk ERBHIE THANG 5 IO 4TDC

TQ X0
MGOTLYERR 1) 5. EPANGNAOAD  LERYIDLE O0UAMM
IESEL ENGINES AHG CAUFORNIA  (SMODEL SPECIFICATION
LHFROAL 1 EHCWNES HESDLATION. . SEE SERVICE ML)

L Baify ™) BN, X000

EC emission control label: engine label

N Emisé'ion control label is attached. at the front of injection p&pver located at the right side of
cylinder body. The following is the detall of a label required for @; emission control information, along

with location. | @ ,
N ‘-\ -
. (1SuUZU e @ N
ENGINE FAMILY NAME  -XXXX .

ENGINE TYPe s A @
ENGINE LONUMBER  XXKK-KKXIOXX
TYPE APPROVAL NUMEER

¢9"57/68CA0/000X X3 )
L P. 0. x0ag gk Q
7 N

R Q
Englif1e idel\i\@é@n . '
: POSItIOKé\%l?EI Y

12 %éﬁgine serial number is. stamped on the front upper right side ‘of the cylinder body, and the

engine model is cast on the rear lower right side of the cylinder body just above the oil filter (Fig 3).
Further, engine model is described also on an ID label on the top of the cylinder head cover.

Fig 3 Engine identification

Annex A
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Confirmation of engine serial numbar
WARNING ‘ ‘

PERSONAL INJURY. CONDUCT CONFIRMATION OF ENGINE SERIAL NUMBER WITH THE
ENGINE STOPPED. TO AVOID BEING INJURED, DO NOT CHECK IT WHILE THE ENGINE IS
STILL HOT. :

13 Itis advisabie to check the engine serial number, engine model name and type of machine together
with the equipment manufacturer's name, as it is required when you contact the distributor for repair,
service or parts ordering. ' ' '

ALE1XXX-00
ety | ol
' ISUSU wosnaean | @
 Isuzu engine after service X | @ |

14 Please feel free to contact your ISUZU dealer for periodical inspggti and maintenance,

S

'Isuzu genuine parts

15 The ISUZU genuine parts are identical with those.use
- they are warranted by ISUZU MOTORS LIMITED. The rts are supplied by the ISUZU

ge
distributors or the authorized parts suppliers. Plea ' I'F(Qu Genuine Parts’ when you need
engine parts. : @ (&

©

. <
FUEL,'LUBRICAN§ D COOLANT

Diesel Fuel
Fuel selection

16 The following specific advantages are required for the diesel fuel.

(1) Must be free from minute dust particles,
(2) Must have adequate viscosity. .
(3) Must have high cetane value.

4) Must have high fluidity at low temperature.

5) Must have low sulphur content.
(6) Must have little residual carbon.
Annex A
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TABLE 5 DIESEL FUELS

Applicable Standard : Recommendation
JIS (JAPANESE INDUSTRIAL STANDARD) - i _ No.2
DIN (DEUTSCHE INDUSTRIE NORMEN}) DIN 51601
"SAE (SOCIETY OF AUTOMOTIVE ENGINEERS) ) " No. 2-D
Based on SAE-J-313C
BS (BRITISH STANDARD) _ Class A-1° .
Based on BS/2869-1970 . ‘

17 If fuel other than the specified one is used, engine function will be lowered.

Fuel requirements : %
CAUTIONS
| EQUIPMENT DAMAGE. The fuel injection pump, in/_c@}or other parts of the fuel system and
- engine can be damaged if you use any fuel or-fuel-additive other than those specifically
recommended by isuzu. Such damage is not Isuzu’ ' responsibility, and is not covered by the

Warranty. To help avoid fuel system or e@damag pléase heed the following:

g oil with diesel fuel. Some
» however, for your diesel engine, do

(1) Some service stations
manufacturers of large diesel éngihes

sSe

not use diesel fuel which en G%%tt Inated with engine oil. Besides causing
engine damage, such f als t emission control. Before using any diese]
fuel, check with se ’?\g ion see if the fuel has been mixed with engine
oil. /) ()b '

L <
{2) Do notuse ‘fuel a@ve {(other than as recommended under ‘Biocide’ in this
manual was printed, no other fuel additive was

section), e’ ti thi
: re_comm% Se thorized dealer to find out if this has changed.)
oo
2

> ghed | ther Number 1-D or Number 2-D diesel fuel. However, for better
(&i‘g el fuel whenever possible. At temperatures less than -7°C, (20°F),

18  Your engine ig.d

fuel economy,tﬁs% be

Number 2- % y p se& erating. problems (see ‘Cold Weather Operation’ which follows). At colder

2Ug8E Nur g% 1=D fuel (if available) or use a ‘winterized’ Number 2-D {(a blend of Number 1-

N}g r'2-D). This)blended fuel is usually called Number 2-D also, but can be used in colder

temp%@ s than Number 2-D fuel which has not been ‘winterized’. Check with the service station

operator-t6 be sure you get the properly blended fuel. Note that diesei fusl ‘may foam during a fill-up.

This can cause the automatic pump nozzle to shut off even though your tank is not full.

CAUTION

EQUIPMENT DAMAGE. Do not use home heating oil or gasoline in your diesel engine, either
may cause engine damage. '

Handling_of the fuel

19 Fuel containing dust particles or water will cause engine failure. Therefore, the following notice must
be observad. :

M Take care to prevent the fuel from entry of dust particles or water when filling the fuel tank.
When fuelling from an oil drum directly, keep the drum stationary over a long time so that clean fuel
“can be used after the dust particles or water is completely sedimented. ‘

(2) Always fully fill the fuel tank. _Drain the sedimented particles in the fuel tank frequently by

opening the tank draining hole.

‘ Annex A
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Water in fuel

20 During refuelling, it is possible for water (and other contaminants) to be pumped into vour fuel tank
along with the diesel fuel. This can happen if a service station does not regularly inspect and clean its
fuel tanks, or If a service station receives contaminated fuel from its supplier(s).

21 To protect your engine from contaminated fuel, there is a fuel fitter system on the engine which
allows you to drain excess water.

WARNING

PERSONNEL INJURY. THE WATER/DIESEL FUEL MIXTURE IS FLAMMABLE, AND COULD
BE HOT. TO HELP AVOID PERSONAL INJURY AND/OR PROPERTY DAMAGE, DO NOT.
TOUCH THE FUEL COMING FROM THE DRAIN VALVE, AND DO NOT EXPOSE THE FUEL TO
OPEN FLAMES OR SPARKS. BE SURE YOU DO NOT OVERFILL THE >ONTAINER. HEAT
(SUCH AS FROM THE ENGINE) CAN CAUSE THE FUEL TO EXPANDﬁHE CONTAINER I8
TOO FULL,; FUEL COULD BE FORCED OUT OF THE CONTAINER. TH ULD LEAD TO A
FIRE AND THE RISK OF PERSONAL INJURY AND/OR VEHICLE OR IPMENT DAMAGE.

©

Biocides
‘ _ : - 7 :
22 In warm or humid weather, fungus and/or bacteria may form in dgg}/ﬁuel if there is'water in the fuel.

‘CAUTION ‘ @ @
EQUIPMENT DAMAGE. Fungus or bacteria can ca uel’sys damage by plugging the
fuel lines, fuel filters or injector. They can also fuel gys corrosion. .

correct these problems. Then, use a diese ide t e the fuel system (follow the biocide
manufacturer's instructions). Biocides ar itable fro ugdealer, service ‘stations, parts stores and
other automotive places. See your authbfized dealer ?@avice on using biocides in your area and for
recommendations on which bidcides y&ui I 'u% 7

‘ < Sl
Smoke suppressants //>§\ @ ‘ :

, N ‘
24 Because of extensive @3\.9'\6 trg& versus untreated fuel, the use of a smoke suppressant

additive is not recommen@\a reater possibility of stuck rings and valve failure, resulting

hecaus '
from excessive ash d |§b§\ %
Lubricant. @

25 The quality of engine oil may largely affect engine performance startahbility and engine life. Use of
unsuitable engine oil will result in piston ring, piston and cylinder seizure and accelerate the sliding
surface wear causing increased oil consumption, lowered output and, finally engine failure. To avoid this,
use the specified engine oil. ' . '

23 If fungus or bacteria has caused fuel sys@ﬁm 5 hould have your authorized dealer
\bi E@ i

Engirie oil selection _

26 API, CC or CD grade.

Annex A
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Oil viscosity

27 - Engine oil viscosity Iargely affects engine startability, performance, ol consumption, speed of
wearing and occurrence of seizure, etc. Using lubricants whose viscosity selected according to the
atmospheric temperature is |mportant {Fig 4).

CAUTIONS

{1} EQUIPMENT DAMAGE. Using a mixture of different brands or quallty oils will

adversely affect the original oil quality; therefore, never mix. up different brand or different
type ails.

(2) EQUIPMENT DAMAGE. Do not use API CA, CB grade and recohstituted engine oil.

(3) EQUIPMENT DAMAGE. Engme damage due to i |mp per malntenance or using oil of
the i |mproper quality and/or viscosity, is not covered by the &ranty

- ENGINE QIL VISCOSBITY GRADE —AMBIE@%’T‘URE

[Sinllgls grade]

ol R -:)-' il S
Amblent 18T 30 AFC O, N 1FC . 2wC 30C
[temperatume] RELTE GG \Qﬁ _BF {77F)_{86°F}
[hulg gradel% y
S" %
K\\ g 4 Engine oil viscosity chart
J \_‘“'

Coolant
28 S mg wat oolant and replace it perlodically

ENG!NE‘O/PERATION

WARNING . .

PERSONNEL INJURY. DO NOT BREATHE EXHUAST GAS AS IiT CONTAINS CARBON
MONOXIDE, WHICH BY ITSELF HAS NO COLOUR OR ODOUR. CARBON MONOXIDE IS A
DANGEROUS GAS, IT CAN CAUSE UNCONSCIOUSNESS AND CAN BE LETHAL.

' PERSONNEL INJURY. IF AT ANY TIME YOU THINK EXHAUST FUMES ARE ENTERING THE
‘CAB, HAVE THE CAUSE DETERMINED AND CORRECTED AS SOON AS POSSIBLE. IF YOU
MUST DRIVE UNDER THESE CONDITIONS, DRIVE ONLY WITH ALL WINDOWS FULLY OPEN.

PERSONNEL INJURY. PROTECT AGAINST CARBON MONOXIDE ENTRY INTO THE CAB.
THE BEST WAY IS TO KEEP THE ENGINE EXHAUST SYSTEM, CAB AND CAB VENTILATION
SYSTEM PROPERLY MAINTAINED. WE RECOMMEND THAT THE EXHAUST SYSTEM AND
CAB BE INSPECTED BY COMPETENT TECHNICIAN:

n EACH TIME THE VEHICLE HAS AN OIL CHANGE. -

(2) WHENEVER A CHANGE IS NOTICED IN THE SOUND OF THE EXHAUST
SYSTEM.

‘ Annex A
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(3) WHENEVER THE EXHAUST SYSTEM, UNDERBODY OR CAB IS DAMAGED OR
BECOMES CORRODED. SEE ‘MAINTENANCE SCHEDULE’ OF THIS MANUAL FOR
PARTS REQUIRING INSPECTION.

PERSONNEL IN.JURY TO ALLOW PROPER OPERATION OF YOUR VEHICLE"S
VENTILATION SYSTEM, KEEF THE AIR INLET GRILLE CLEAR OF SNOW, LEAVES OR
OTHER OBSTRUCTlONS AT ALL TIMES.

PERSONNEL INJURY. DO NOT RUN THE ENGINE IN CONFINED AREAS {SUCH AS
GARAGES OR NEXT TO A BUILDING) ANY MORE THAN NEEDED TO MOVE THE VEHICLE
OR THE EQUIPMENT.

'PERSONNEL INJURY. KEEP THE EXHAUST TAILPIPE AREA CLEAR OF SNOW AND OTHER
MATERIAL TO HELP REDUCE THE BUILDUP OF EXHAUST GASES UNDER THE VEHICLE OR
THE EQUIPMENT. THIS I8 PARTICULARLY IMPORTANT WHEN F‘(KKED IN BLIZZARD

CONDITIONS. &
- Checks before operation . Q
- WARNING \ @

PERSONNEL INJURY. FOR SAFETY'S SAKE, CONDUCT TI@ PECTION BEFORE START-
UP WTH THE ENGINE STOPPED.

Engine oil level . @ @

29 Place the engine on a level surface. §§ o
30 Remove the dipstick (Fig 5) from the cra i-wi thing. Insert it fully and take it out
~gently again. Check the oil Ievel by the Iev n th tibk. The oil level must be between the
‘Max' and ‘Min* level mark as illustrated (Fi ’

Fig5 Dipstick

Max, level
Min, level

F|g 8 Oil level
31 Take care not to add too much engine oil.
(1) ~ Drain oil to the max. 0|i level if oil level is above the max. level mark.
(2} Add oil to the max. off level if cil level is below the min. level mark.

Annex A : .
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32 Also check the sample oil on the dipstick for fouling and degrae of viscosity.
NOTE

Oil level chack must he madeé ten or twenty minutes later after the engine has been stopped. When
the oil level check is necessary while the engine is running, stop the engine and keep it stationary
ten or twenty minutes until the oil thoroughly flows down to the crankcase.

33 Oil is poured either through the oil filler at the front of the cylinder head cover or through the oil filler
- on the right side of the timing gear case (Fig 7). A certain period of time is required before the engine oil
completely flows down from the oil filler to the crankcase. Check the oil level ten or twenty minutes after
oil replenishment. ’

NOTE

care to avoid it. '

WARNING - - <§2

PERSONNEL iNJURY. IN ADDING Oil., TAKE CA QTO SPILL IT. IF YOU SPILL OiL ON

THE ENGINE OR EQUIPMENT, WIPE IT PROPER OR THIS COULD LEAD TO A FIRE AND

THE RISK OF PERSONAL INJURY ANDIO@!PME ] JVIAGE.
| | L N\

If the engine oll is splashed on the fan drive belt, it causes bei’&%ge or slackness; therefore, take

| y/<>\% b 8. Oiliii-ief capl

P AL
7 T

‘% -- QS Fig 7 Qil filler caps
Fan t@ gxg; '

34 Check the fan belt for tension and abnormalities (Fig 8). When the belt is depressed about 10 mm .

{0.38 in) with the thumb (about 100 N (22 Ib} pressure) at midway between the fan pulley and generator
pulley, the belt tension is correct. '

" Fig 8 Fan belt tension

S Annex A
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35 When the belt tension is too high, it will result in generator failure. Contrarily, a loose belt will cause
belt slippage which may result in damaged belt and abnormal noise.
36 Check the beits, Replacé them if any damage is found.
CAUTION
EQUIPMENT DAMAGE. Replace all belts as a set even when one is not usable. Single belt of
similar size must not be used as a substitute for a matched belt set. Otherwise, premature

belt wear would result because of uneven belt length.

Cagolant level check

- 37 The ccolant level must be between 'FULL" and 'LOW marks on the reserve tank. Check and see
that the level is correct. When the coolant level is lower than the 'LOW’ mark, replenish the reserve tank
by the filler port, but when the reserve tank is empty, replenish by the radiator flller§

WARNING | o : O

IS STILL HOT, COVER THE CAP WITH CLOTHING, THEN T T-SLOWLY TO GRADUALLY
RELEASE THE INTERNAL STEAM PRESSURE. THIS WILL VENT YOU FROM GETTING

PERSONNEL INJURY. WHEN REMOVING THE RADIATOR FI:E AP WHILE THE ENGINE
BURNT WITH HOT STEAM SPOUTING FROM THE FIL ORT

38 Use clean drinking water as coolant. When an anti-fregz IO 1@ ed, keep. to the specified
mlxmg ratio. .

o

Radlator cap.condition ‘ ' . W §

39 After the replenlshment of the coolantfl@ he radat ap. Make sure the cap is securely
installed. - , Q ) 3

Battery cabie condition

" 40 Check the battery cable ons e ness or corrosion (Fig 9) The loosened cable
connection will result in hard e @ tartmé\o\ fﬂcnent battery charge. The batlery cables must be
tightened securely. Never minals when reconnecting cables after disconnection.

Even a short penod of re\Ki ne\ mage the electrical parts. ‘

% _ - Connections |

Batiery cable
Battery cable -

Fig 9 Battery connections

Battery electrolyte level

41  The amaount of electrolyte in the batteries will be reduced after repeated discharge and recharge.
Check the electrolyte for the level in the baiteries (Fig 10), replenish with a commercially available
electrolyte such as distilled water, if necessary. The battery electrolyte level checking procedure will vary
with battery type. Follow the equipment manufacturer's instructions.

Annex A : -
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_{ Regular position @

()

Shortage

Fig 10 Battery eIectro[@?

CAUTION . | @

' EQUIPMENT DAMAGE. DO NOT REPL IQV @ SULPHURIC ACID IN THE DAILY
SERVICE. @ |

WARNINGS &

(1)  PERSONNEL INJU | s THE BATTERIES, BE SURE TO STOP THE
ENGINE. \C

{2) PERSONNELI :: D SULPHURIC ACID IS USED AS ELECTROLYTE,
BE CAREFUL N S AI EYES HANDS, CLOTHES - AND METALS WITH THE
ELECTROLYTE..IF> -G T R EYE, WASH WITH A LARGE AMOUNT OF WATER AT

ONCE. THEI>I//G> ] TOR. ‘
\NléE AS A HIGHLY FLAMMABLE HYDROGEN GAS IS RISING FROM

(3)
THE ES& ¥§ MAKE A SPARK OR USE FIRE IN ANY OTHER WAY NEAR THE
BAT

N .

)\ \ PERSONNEL INJURY. WHEN HANDLING SUCH METALLIC ARTICLES AS A TOOL
NEAR THE BATTERIES, BE SURE NOT TO CONTACT ‘+' TERMINAL AS THE VEHICLE BODY
IS “, IT MAY CAUSE A BIG DANGER.

(5) PERSONNEL INJURY. WHEN DISCONNECTING THE TERMINALS, START WITH THE

‘- TERMINAL, WHEN CONNECTING THE TERMINALS, CONNECT THE ‘< TERMINAL LLAST.

Engine starting

Pre-starting preparation

42

(1} Make sure that all hydraulic control levers etc. on the equipment are in the NEUTRAL
position. ‘ : '

(2 Set the engine stop knob in the START position.

3 Switch ON the battery switch (if so equipped).

{4) insert the starter switch key into the switch key hole. Turn the key clockwise to the DRIVE
position and make sure that the meters and warning lamps are actuated.

Annex A
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OF bawve

1
“"Wymm

AUTO RETURN

Fig 11 Starter switch (QOS system)

OFF | QS&
PREHEAT ‘DRIVE @
START -
AUTO "%Z‘ ()

RETURN ™, | / AUTO .
_ BETURN: @

_ Fig 12 Starter s@%m r%%}wce
- Pre-heating procedure- <
S
43 As an engine starting aid, pre- he&/ requn’é%c engine starting.

44 The type with QOS systemni- &ﬁs pr l@?n\g uses ‘QO8’, a quick pre-heating system which

automatically controls pre- heahg\g e utlhz” Ij] ant termperature to conduct the irreducible minimum
of pre-heating (Fig 11). ‘

{1} Turn the %ghe DR ition, and the glow plug built in the engine will grow red-hot to
i t this time the’ pre- heatang mcficator [amp on the meterboard is actuated

pre-heat the e&
{2) When thepre-heating indicator lamp goes out, try starting the gngine at once.

TABLE 6 RELATIONSHIP BETWEEN WATER TEMPERA'TURE AND PRE-HEATING TIME

Water Temperature Pre-heating Time
50°C (122°F) About 1 sec.
20°C (68°F}) - About 2 sec.
0°C (32°F) About 3.5 sec.
-15°C (5°F) | About 5 sec.

45  The type with a controt resistance (Fig 12) -

{1) Turn the starter switch key counter-clockwise to PRE-HEAT position in order to heat the
glow piugs on the engine.

(2) Turn the starter switch key clockwu;e to START pogition as soon as the control resistance
coil indicates red heat. '

Annex A '
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WARNING

PERSONNEL. INJURY. DO NOT TOUCH THE RED (HOT) CONTROL RESISTANCE COIL OR
ALLOW COMBUSTIBLE MATERIALS SUCH AS PAPER, CLOTH OR LEAVES ON IT. THIS

COULD LEAD TO A FIRE AND THE RISK OF PERSONAL INJURY AND/OR EQUIPMENT
DAMAGE.

Enging starting

46 Depress the engine throttle lever or throttle pedal and turn the starter switch key clockwise to
START pasition. The cranking period must not exceed ten seconds. Continuous starter operation of

more than ten seconds will lead to over-discharge of the batteries as well as starter seizure. |f the engine.

cannot be started in one time attempt, keep the balteries and the starter stationary at least 30 seconds for
their functional recavery, then repeat the pre-heating and the starting operations, '

CAUTION

EQUIPMENT DAMAGE. Continuous re-engagement o starter to the flywhee! ring gear
without giving them a break will result in the damaf.} e starter pinion gear and flywheel
| ring gear. | : J\/ :
47 I, despite repeated operations, the engine doe g;otﬁ start, wait for a minute or more until the
functions of the batteries and starter are rec‘,o\mre%c> then repéat-pre-heating and starting operations.

o t

48 When repeat.ing starting operation, retu position and then pre-heat and start

the engine once again. If the engine stilt xtem uns »§omething may be wrong with the engine.
Check the repeated parts to located the ca&W :

%
563

>

CAUTION /2N
N\
EQUIPMENT DAMAG %ﬂp

~ cause immediate engine damage.
Check andoperation/@gngi?@xp .

.ﬁg-up‘ R%%at 1000 min” about ten minutes. after the engine has started, As the

49 Do thedw
fubricati e enti gine systems will be done in this warming-up, do' not speed up and load it
abrup@l{ icularly, o&e e this in cold season operation. ' '
. / J
Check a 4 the engine start-y

50  Check the following items in the engine warming-up operation.

(1) Engine oil pressure. Although the engine oil pressure gauge readings vary depending on
ambient temperature or a type of oil, the gauge registers around 390 to 630 kPa (57 to 100 psi) in
the warming-up. In the oil pressure warning lamp type, make sure that the lamp is off.

(2) ' Charge condition. The charge condition is normal when once the ammeter registers greatly
on the plus side in the engine starting, then gradually the meter registering will be minimized. In the
warhing lamp type, make sure that the lamp is completely off during the warming-up. :

(3) Engine noise and exhaust smoke colour. Pay attention to engine noise and, if any abnormal
noise is heard, check the engine to detect the cause, Check the fuel combustion condition by the
exhaust smoke colour. The exhaust smoke colour after engine warming-up and at no-load

operation:
Colourless or light blue Normal (Perfect combustion)
Black colour - Abnormal (Imperfect combustion)

White colour Abnormal (Imperfect combustion)

. : . Annex A
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NOTE

Engine noise after start-up might be noisier fhan that of warmed-up engine and, the exhaust
smoke colour also being more blackish than the normal condition. However, it will be
normalized after warming-up engine. .

. (4) Leakage in the gystem. Check the following items:

a. < Lube oil leakage Check, both sides and .bottom of the engine
: assembly for |ube oil leaks, paying particular
attention to the lube oil pressure gauge pipe joint,

lube oil filter and lube cil pipe joints.

b.  Fuelleakage - Check the' fuel injection pump, fuel lines and fuel
: filter for leakage.

c.  Coolant leakage Check the radiator %‘S ter pump hose
connections also the dfain cocks on the
radiator and cylinder@% lsakage.

d.  Exhaust smoke or gas leakage C '

(5) Checking coolant level. The coolant level could e equipment because

“the mixed air is expelled in. about 5 minutes after th

p the engine, remove
radiator cap, and add coolant,

WARNING

PERSONNEL INJURY. IF THE
HOT, HOT STEAM WILL RUSH.-

RADIATOR CAP WITH A THICKCLO: r@\;_
THE PRESSURE, THEN RE E CAP:; _ _
Care in the éngine ope_rati‘bn @ %& 3
51  During engine -operation_a@pay attent] o the foll'owing items if the engine indicates any sign
of abnormalities. @ ' e
Engine oil pressure @% @ .

52 - Engine oil pre%%r is normal when the oil presstire gauge shows 290 ‘to 590 kPa (43 to 85 psi) in
the engine warmed-u

engine specification. In continuous engine operation, engine oil pressure is slightly lower than the
pressure at start-up time. If, in continuous engine operation, the engine oil pressure warning lamp is off,
engine oil pressure is normai. : ' :

ULD GET BURNT. COVER THE

%ﬁ%MOVED WHEN THE ENGINE IS

53 When the engine oil pressure gaugershows the foliowing abnormal conditions, stop the ehgine'

immediately and check the engine oil amount in- the oil sump and il leakage:
(1).  Theoil préssure.gauge shows below 200 kPa (28 psi) though the engine speed is raised.
{2) The oil pressure gauge indicator oscillates greatly in the engine low speed range. o
{3) “When the-engine oil pressure warning Iamp goes on and off repeatedly.

54 When no lack of engine oil or no oil Ieakage is found, contact your equipment supplier to determine
the cause of the abnormal reading. -

Annex A : '
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Coolant temperature

55 The engine performance will be adversely affected If engine coolant temperature is too hot or too
cold. The normal coolant temperature.is 75 to 85°C (167 to 185°F).

WARNING

- PERSONNEL INJURY. IF THE ENGINE COOLANT TEMPERATURE GAUGE SHOWS AN
OVERHEAT CONDITION OR YOU HAVE OTHER REASON TO SUSPECT THE ENGINE MAY BE

OVERHEATING, CONTINUED OPERATION OF THE ENGINE (OTHER THAN AS SPELLED OQUT -

HERE) EVEN FOR A SHORT PERIOD OF TIME, MAY RESULT IN A FIRE AND THE RISK OF
PERSONAL INJURY AND SEVERE VEHICLE OR EQUIPMENT DAMAGE. TAKE IMMEDIATE
ACTION AS OUTLINED IN THE FOLLOWING

56 Overheating If you seé of hear escaping steam or have other r ason to suspect there is a serious-

overheat condition, stop and park the vehicle or equipment as soon s safe to do so and then turn off
the engine immediately and get out of the vehicle or equipment.

57 The engine cooling system may overheat if the englne Ievel is too low, |f there is a sudden
loss of engine coolant (such as hose splitting), or if ot Iems oceur. It may also temporarily

overheat during severe operating conditions such as: -
) Climbing a fong hill on a hot day. @ <>
(2) - Stopping after high rpm. @ @

58 If the Engine Coolant Temperature sho &overheat conditlon or you have reason to
suspect the engine may be overheatin tepe

Do not turn o
- With the 4ran ISSiO
speed or 1209 maX| '
59 Ifthe en \

normal idle ¢ %
tﬁ%r\{gme coolan perature does nat start to drop, turn off the engine and get out of the vehicle
or eq )ﬂt then proceed as foilows: ,

M If your air condm@r‘(\ |ppe@um it off. And turn on the heater.
: Y o .

gine.

' I\B% al, increase the engine speed to about one-halif full operating
ting the idle speed back to normal after two or three minutes.

re does not start to drop within a minute or- two let the engine run at
minutes.:

WARNING | 7
PERSONNEL INJURY. TO HELP AVOID BEING BURNED:

(1) DO NOT OPEN THE ENGINE ACCESS COVER IF YOU SEE OR HEAR STEAM OR
ENGINE COOLANT ESCAPING FROM THE ENGINE COMPARTMENT. WAIT UNTIL NO

STEAM OR ENGINE COQLANT CAN BE SEEN OR HEARD BEFORE OPENING THE ENGINE
COVER.

(2) DO NOT REMOVE THE RADIATOR CAP OR ENGINE COOLANT RESERVE TANK CAP
IF THE ENGINE COOLANT IN THE TANK IS BOILING. ALSO DO NOT REMOVE THE
RADIATOR CAP WHILE THE ENGINE AND RADIATOR ARE STILL HOT. SCALDING FLUID

"AND STEAM CAN BE BLOWN OUT UNDER PRESSURE IF EITHER CAP IS TAKEN OFF
TOO SOCN.

81 If no steam or engine coolant can be seen or heard, tilt the cab or open the engine access cover. If
the engine coolant is boiling, wait until it stops before proceeding. Look at the see-through reserve tank.
The engine coolant level should be between the ‘MAX' and ‘MIN’' marks on the reserve tank. If
necessary, pour engine coolant into the reserve tank only, never directly into the radiator.. Also, do not
check engine coolant level at the radiator. - .
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62 Make sure the fan belts are not broken, or are off the pulleys, and that the fan turns when the engine
is started. .

B3 If the engine coolant level in the reserve tank is low, look for leaks at the radiator hoses and
connections, heater hoses and connections, radiator, and water pump. If you find major leaks, or spot
other problems that may have caused the engine to overheat, do not run the engine until these problems
have been corrected. If you do not find a leak or other problem, carefully add engine coolant to the

reserve tank. (Engine coolant is a mixture of ethylene glycol antifreeze and water. See ‘'Engine Care in

cold season’ (Para 137) for the proper antlfreeze and mixture).

WARNING

PERSONNEL INJURY. TO HELP AVOID BEING BURNED, DO NOT SPILL ANTIFREEZE OR
ENGINE COOLANT ON THE EXHAUST SYSTEM OR HOT ENGINE PARTS. UNDER SOME
CONDITIONS THE ETHYLENE GLYCOL IN ENGINE COOLANT iS COMBU TIBLE.

64 If the engine coolant level in the reserve tank is at the correct level but t \ {ill.an indication on
the instrument panel of an overheat condition, YOU MUST LET THE ENGI OO FIRST. You may
then add engine coclant directly to the radiator.

85 Once the Engine Coolant Temperature Gauge no longer srgn ? o{erheat condition, you can
resume operating at a reduced speed. Return to normal operatlng bout ten minutes if the gauge
pointer does not again show an overheat condition.

66  If no cause for the overheat condition was found, see

67 QOvercooling. The engine operation at low cooi%nt%é?atur iAot only increase the oil and fuel

consumption but alsoc will lead to premature parts

. in engme failure.
| .Enqme hour meter {engine operation hour |ndre @f 80 @ o

88 This meter indicates the engme op i r\pours : sure that the meter is always WOrkihg during
‘ engme operation. T

69 Penodloal enging mamten@ u@ operation hours indicated on the hour meter.
ag j <%> . o

Liguid and exhaust smoke | ak

70 Be careful with | @fuel

Abnormal engine n%\e

nd exhaust smoke leakage.

71 Pay_ attention to the noise from the engine or other related parts, ‘checking if the noise is normal.

" State of the exhaust smoke
72 Be careful with exhaust smoke colour, check if it is _whitish'or blackis_h.r
Electrical system

73 Do not turn the key to OFF position during engine running. This may cause electrical parts damage.
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Engine stopping
74 Make sure that all of the control levers on the equipment are in NEUTRAL position

75 Before stopping the engine, cool down the engine by operating it at low idle speed for about three
minutes. During this operation, check the engine noise and the engme oil pressure for abnormalities.

* 76 To stop the engine, turn the starter switch key to OFF position,  Switch off the battery {if so
equipped).

CAUTION

BATTERY DISCHARGE Leaving the starter switch key in the DRIVE position for a long while
after the engine has been stopped, wm discharge the batteries wastefully

Operatlon and care of new engine

77 Your ISUZU englne is carefully tested and adjusted in the £ . however, further, thorough run- |n
ie break-in operation, is necessary. \

78 If the new engme is harshly operated, lubricating oj 1ll/be reduced Ieadlng to abnormal wear or
seizure. Particularly, avoid harsh engine operat|on W|t e |n|t|al 100 operation hours observing the -

following notice.
' (1) Perform the warming-up oper (o éu T(the engine is warmed- -up. In this
: operation, do not race the engine. o .

(2) Alsa do not operate t

continucus high speed o elet &%
gn sp P @

Engine care for over-cooli

id acceleration, rapid machine starting and

79 Engine over—cooling%}a
temperature is not raiggg

_ using a radiatorouplénk r\guchl

n@%}rﬁgvear and increased fuel consumption. When the coolant

7 to 185°F) indefinitely, take action to raise the temperature
Starting the e 3 after K: unused for a long period of time .

80 Whefi ehlcl Ej |pment is left unused for ‘mote than three months’ W|thout runnlng the
engl ng up), conduct a thorough inspection of the vehicle before startmg the engine. After -
startln ngme be sure to warm it up for more than ten minutes at 1000 min™

PERIODICAL INSPECTION AND MAINTENANCE

Lubricating system

81 . Servicing of the engine oil or the oil ﬂlter element affects the engine performance as well as the
engine life.

82 Change the engine oil and the oif fllter element penodlcally with the specified ones. (Refer to
LUBRICANT at Paras 25 to 27).

' Annex A
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Engine oil and oil filter slement change

83 Engine oil change and oil filter element change must be made according to the foliowing change
schedule.

[

84

85

(2) Remove the ail pan drain plug and drain the engi

. . , -, . L o J\Q /
NOTE . L V @ o /
Use a receptacle to receive the dram%%()at t@ and eqmpment may not be stained

Change Interval

. . Initial 50 and thereafter
Engine Oil every 250 operating hours

- Initial 50 and thereafter
Ofl Filter Element every 500 operating hours

Engine oil draining

WARNING o - u

PERSONNEL INJURY. TO AVOID BEING BURNED, DO NOT DRAI ol #ILE THE ENGINE
IS STILL HOT. :

Remove the filier cap.

NAN '
(1) Wipe clean around the oil filler cap (Fig 13) taking c@%@/\c foreign particles enter. -

It is advisable that draining be done while the engme is

with the drained oil.

7

Carridge
{0l fiiser)

Fig 14 Oil filter and drain piug -
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86 Oil fitter element removal. Use a filter wrench to remove the cartridge type oil fiiter element (Fig 15).

STy

Dipstiok

: al é& o
87 Qi filter element installation \~>>

(C
(1) Appiy light.engine oil to the O-ring. ' @
: -

(2} - Screw in new cartridge until its seal@ comes i{?ﬁact with the O-ring.
(3) Use a filter wrench to further turk@ rtri turn. _ .

Fig 15 Qil filter remov.

Used oil disposal ' v §§

88 Do not dispose of used engi I ny et i) in a careless manner such as pouring it on the
ground, into sewers, or into stp bodi¢e of Water. Instead, recycle it by taking it to a used oil
collection facility which may éfeéimg“’ln y ”l? munity. If you have a problem disposing of your used
oil, it is suggested that you &t your d%or service station. {This also applies to diesel fuel which is
contaminated with water " : ' ‘

ara 186.)
e, '
Used engine ail //§>\>‘

"WARNING @\2\\3 @@§

PERS:

USED ENGINE OIL CONTAINS HARMFUL CONTAMINANTS THAT
USED CANCER IN LABORATORY ANIMALS. AVOID PROLONGED SKIN
NTACT. CLEAN SKIN AND NAILS THOROUGHLY USING SOAP AND WATER — NOT
MINERAL OIL, FUELS, OR SOLVENTS. LAUNDER OR DISCARD CLOTHING, SHOES, OR
RAGS CONTAINING USED ENGINE OIL.

' 89 Discard used én'gine ol and other oils properly.
Cooling System
Fan beit tension adjustment

90 Adjust fan belt tension when belt slackness is greater than the Speéiﬁed amount and when the belts
are being replaced (Fig 16). '

WARNING

PERSONNEL INJURY. TO HELP AVOID BEING INJURED, CHECK AND ADJUST FAN BELT
TENSION WITH THE ENGINE STOPPED. -

- ' i Annex A
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Fig 16. Fan bett

91 Belt tension. ' Belt tension is normal when it is depressed 10 mm {0.39 in) lth the thumb at the
midway between the fan pulley and generator pulley. {About 100 N (22 b} depressing force).
, . : _ S
Fan belt slackness :  About 10 mm (0.39 in) O

e
92 Adjusting procedure. Belt tension adjustment (Fig 17) is made @ ting the generator at the
generator mounting bolt, A _

(1) Loosen the generator adjusting plate bolt and the tor mc@g bolt.
(2) Pivot the generator at the mountlng bolt t@ gve or right-hand side as
required.

(3) Tighten the mountlng bolt and the EPJ %ng,

NOTE
Belt tensmn may vary sl@@

tension after tightening-t

(4) After the adjustme & about five minutes at a low idie speed and recheck
_ the belt tension. Particyla

erate th i
j@ att@@%s matter when installing new belts. Belt tension may

vary due to the initial b chn

\ﬁ / W @ & \l:ﬁcd ust ;jlgate
Q} ] _ i SN I

Laoset

ey ] g
tooser
PO Sk Ll

a2

Fig 17 Fan belt tension adjustment
Fan beit change

93 Useofa fan belt of poor quality will result in premature belt wear or belt elongatton Ieadmg to engine
-damage such as overheat. Therefore use of the ISUZU genuine fan belts is highly recommended.

Coolant change
94 The coolant must be changed at intervals of six months. If the coolant is being fouled greatly, it will

lead to engine overheat or coolant blow-off from the radiator.
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Coolant draining

95 Drain the coolant as follows:

{1) Remove the radiator cap. Open the drain cock at the radiator lower part to dram the coolant
from the radiator,

WARNING

PERSONNEL INJURY. WHEN REMOVING THE RADIATOR FILLER CAP WHILE THE
ENGINE IS STILL HOT, COVER THE CAP WITH A RAG, THEN TURN IT SLOWLY TO

RELEASE THE INTERNAL STEAM PRESSURE. THIS WILL PREVENT A PERSON

BEING SCALDING WITH HOT STEAM SPOUTING OUT FROM THE FILLER PORT.

(2} Drain away the coolant from the engine by loosening the water drain plug (Fig 18) at the
rear of alternator on the left side of cylinder body.

1‘3’ ~L

n plug

Filling with coolant ~

96 Fill the system wi i‘ﬁeg’:l asfll%e>

(1) Clos 6 fen th drain plug.

¥? ri ater as a coolant. Fill up the radiator with.the coolant until the level
‘ com he eck Fill gradually to prevent air entry.
% oolant volu e (Engine only): Refer to ‘Main Data Speciﬁcatiens’.

With the system filled, operate the engine about five minutes at a low idle speed, then the
a|r contained in the coolant circuit is bied. The coolant level will drop. Stop the engme to replenish
- the coolant. .

Cleaninig outside of radiator

87 Mud or dr|ed grass caught between radiator fms will block the air flow, resulting in Iower coollng
efficiency. Clean the radiator fins with steam or compressed water. For the cleaning interval, refer to the
instruction manual prepared by the equipment manufacturer. If the fins are stuffed, however clean them

at any time. Further, if the fins are deformed repalr or replace them.
Cooiing system Gircujt cieanlng

898 When the cooling system circuit if fouled with water scales or sludge parhcles cooling efficiency will
be lowered. Periodically clean the circuit interior with a cleaner.

Cooling system cleaning intetval: Every 1000 operaticn hours.
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Fuel system

89  The fuel injection pump and fuel injection nozzles are precisely manufactured, and therefore, using
the fuel which contains water or dust particles will result in either injection pump plunger seizure or
injection nozzie seizure. A fuel filter efement fouled with sludge or dust particles will lead to decreased -
engine output. In addition, a clogged filter element can cause low oufput or automatic air bleeding failure,

100 Perform inspection and maiﬁtenance periodically as follbws:

Removal of water from the f_ullel
101 I water‘reaches the fuel filter element bottom, foliow the procedure be!owl to drain the water,
| (1) Turn the fuel filter lever just above (close) until it stops, to E,ut off the fuel. (See Fig 19).
- (2) Loosen the ring nut, remove the cup togéther with the element, and @]@ the fuel.
(3) . Clean the cup, install the element aﬁd tighten to the filter‘ body with e\ri\r1>g nut.
4) Turn the fuel filter Ie\_ferjust below (open). uﬁtil it stops, t%gm@ir bleéding for the fuel..
Ne7

CLOSE\“\- | : | AR IZ;!;IIE%DIN@/BODY @

. . R N - i . e
@ ELEMENT MQ_LJ cup
) . ‘ . ‘

Fig 19 Draining water from the fuel

NOTES

(1) If the cup is removed without turning the fuel filter lever just above, the fuel may flow
out. . _

(2)  The cartridge and cup contain fuel. Take care not to spill it during disassembly.
~ (3) Perform the ‘fuel system air bleeding' after the water in the fuel is drained.
Fuel system ajr blee’ding _

102 The entry of air into the fuel system will cause hard engine starting or engine maifunction. .When
servicing such as emptying the fuel tank, draining for the water sedimentor, and the fuel filter element
change is done, be sure to conduct air bleeding. Because of the ‘automatic air-bleeding system’ being

employed, turn the starter switch to the DRIVE position and activate the ‘electromagnetic pump’ to bleed
the air. : o
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103 Air bleeding procedure
(1) When the ‘starter switch’ is set to the DRIVE {ON) position to activate the electromagnetic
pump, fuel is forcibly sent to the fuel valve of each injection pump (Fig 20) and further to the leak-off
plpe of each nozzle holder, where alr in the fuel leaks off automatically to the fuel tank.

(2) Start the engine and check the fuel system for fuel leak.

|

. ) ‘
ln;ection pumE N, E‘I g

-Fig 20 II"IJEC’[IOH puPp\@@

Fuel filter element change procedure @

Chan e—ln\téva(
Fuel Filter Element change mterveyy Weryﬁ)}@@rating hours

104 Change the fuel filter element as fofl

{1 “Turn the fuel filter Iev Wto t@posmon -

NOTE

If the cup is %w:t ng the lever as instructed, the fuel may flow out.
{2) . Loose e\ in nut e cup, and take out the element,
(3) C}Iga h up <\r@, w element, and mstall new packing on the ring nut

e body securely with the ring nut,

Ql%ht n the _
@ﬂer instaltation, turn the fuel filter lever ta the open position.

- NOTES

nm Wlth the lever positioned just above the fuel remains off, and therefore, the engine
cannot be started. : ‘

{2) During removal, be careful not to stain the parts around with the fuel in the cup.

(3)  After changing the fuel fitter element, conduct fuel air bleeding,

CLOSE T ‘
T 1 : ; Ki

{ b gl cuT

i ! E _
Ve :

QPEN .3 Ring nut
TR B
|

Fig 21 Fuel filter element
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Change procedure with spin-on type filter

105 Change the spin-on type fuel filter element (Fig 22) as follows:
(1) Loosen the fuel filter turning it counter-clockwise with & filter wrench,

(2)  With a rag wipe. clean the f‘ ittihg face on the upper cover, so that new fuel filter can be
seated properly :

(3) Lightly oil the C-ring. To reinstall, turn the filter assembly clockwise carefully to pre\)ent the
fuel from spilling until the O-ring is fitted agamst the sealing face of the filter cover. Turn 2/3 turn

further with the fitter wrench.

= Cartridga . /\<€ ,
Set a filter @
: wranch-hgre~—1{ -

1 @Q @Q
Fig 22 Spin-on ty e\qu %N}

106 As the governor (tlmlng gear case) %ﬁsély a §v?:)st of the controls are sealed, please do
not break them. When the adjustment i G ary on your machine supply source,

NOTE | \k % | .
' The manufacturer does/ngt(Q ant tta n the engine with the governor seals broken.

" Air Intake system %@\\J @
N

7

\B

Governor Control Seals

Air cleaner

107 Engine performance and life vary with the air intake conditions. A dirty air cleaner element reduces
the amount of intake air, causing reduced engine output or disordered engine. Also, a damaged element
leads to abrasion of cylinders and valves, resulting in increased oil consumption, reduced output and
shartened engine life. Handling of air cleaner varies with the equipment model. Perform periodic
inspection and maintenance following the equipment manufacturer's instructions. ‘

- NOTES
(N Shorten the cleaning or change interval when the equipment is used in dusty areas.
(2) Change the element, if element ,damage is found during air cleaner cleaning.
(3} Take care not fo cause air leakage (sucking) when reassembling the air cleaner.
Annex A
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Ailr cleaner with dust indicator

108 This indicator (Fig 23) is attached to the air cleaner. When the air cleaner element is clogged air
intake resistance becomes greater and the dust Indicator signal turns into red indicating element change

time. When the signal tums into red, clean the air cleaner or replace the element. Then press the dust
indicator button to reset the indication.

INDICATCR

| “Red signal

"NORMAL CLOGGED

Fig 23 Dust mdmetor@ &

109 The ISUZU engine uses a 12 volt system and a ne Lﬁgroundmg type for the electrical system,

Battery servicing @ {@?)

110 Battery maintenance schedules will vary qu d battery types. Follow the equlpment '
manufacturer's instructions. S .

Engine electrical

Gravity of the batteries

/\\ )

111 The battery charge col \\IS/J é\ ~fhe electrolyte grawty measurement.  Periodically
measure the electrolyte gravit F the bzi 5%@ 24). For the intemal check follow the equipment
manufacturer’s standar elat| elween the electrolyte specific gravity .and the battery
conditions are as folloK

,@@
®§§é

\/#

Fig 24 Electrolyte specific gravity

TABLE 7 ELECTROLYTE SPECIFIC- GRAVITY

Electrolyte Specific Gravity Battery Conditions
Over 1,300 Over  100% (Over charged)
1.280 - 1.270 100%
1.260 —1.240 _ 75%
Below 1.230 Below  50% (Insufficiently charged)

WARNING

PERSONNEL INJURY. THE BATTERY ELECTROLYTE IS DILUTE SULPHURIC ACID. SO, BE

CAREFUL NOT TO STAIN YOUR BODY AND CLOTHES WITH IT. IF STAINED, RINSE
PORTION IN CLEAN WATER. ' :
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Gravity conversion

112 The specified electrolyte temperature for the gra\rlty measurement is 20°C (68°F). * Measure the
electrolyte temperature and carry out the conversion in accordance with the following formula when the
temperature does nat fall to the specified ternperature

820 St + 0.0007 (t-20)
Where 520 = gravity at 20°C
St = gravity measured
t = electrolyte temperature when measured

Battery terminal connections
113 Periodically, check the battery terminals for loose connection and corrosion.

114 For'the check interval, follow the machine manufacturer's standard Loose o(dnnectrons will cauge
hard englne starting or deficient battery charglng _ < %

<
115 If the terminals are excessively corroded d|sconnect the battery ca ng, polish them with a wire
brush or sandpapet. :

116 Never reverse the '+ and ' terminals when reconnectmg the ca@Even a short period of reverse
connection could damage the electrical parts, -

| O
Cleaning of battery | @Q &ﬂ@@ ‘

117 When the battery is fouled, clean it with clean wat r/t id wipe them with a dry cloth to
- remove the water. Apply a light coat of Vaselme or th post.

Generator Servicing 0377

O ra '. “
118 The polarity of the generator is ne oundrn . When an inverted circuit connecuon takes
place, the circuit will be in short crrcmt neo{i&% ing in generator failure.

119 Do net put water directly op;t ignerat of water into the generator leads to an electrolyte
corrosion causmg generator far7 y att rticularly when cleanrng the engine.

120 When the batteryis ﬁ%ﬁw@r al electrlc source, be sure to disconnect the battery cables.
Wiring conpections connectlons o

121. Check all of th% { tric wiring connections for Iooseness and damage
Engine assembly and others

122 To contrnue trouble free engine operation over a long period of time, the servicing items need a
skilled maintenance technician, therefore, consult your machine supply source on the following items
when necessary.

Fuel injection nozzle

" 123 Use an injection nozzle tester to check the static injection starting pressure and the fuel spray

conditions (Fig 25).

Injection nozzle pressure test infterval: Every 1500 operation hours

124 When the injection startmg pressure is too high or too low or .the fuel spray pattern is impreper, an

abnormal fuel combustion take place in the engine leading a lowered output and blackish exhaust smoke.
Further, it causes a piston seizure or piston damage etc. In such cases, the injection nozzle test or the
nozzle replacement is required.

_ Injection starting pressure: . 12.7 — 13.7 MPa (1850 — 1990 psi)
Annex A . _
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PERSONNEL INJURY. WHILE USING A NOZZLE TESTER, HIGH PRESSURE MAY BLOW OFF
THE FUEL OIL AND INJURE THE WORKER. KEEP OFF THE NOZZLE END.

Good . Faulty

Valve clearance adjustment : Q '

125 The valve clearance must be adjusted every 1000@@&n

Fig 25 Fuel injection test Qig

@ hours, or whenever the valve rocker is

abnormally n0|sy, orin an engme malfunction though th ﬁaystem is properly working.

Valve clearance . 0.20mm (0. Og@w @me is cold)

126 Adjustment procedure

(1) ' Turn the crankshaft clocky a h%g groove on the crank pulley is aligned with
the TDC 'mark (cast out) on thp;t ar C ver (Fig 26).
) . _ ,

@ ~ " Timing gear
case covar
(\ > /u ,/l

e Y

[
N N
% SN @) £ Crank pulley
%\J ) - : ' Fig 26 Valve clearance adju'stment
(2) Remove the cylinder head cover and check to see if cylinder No. 1 is at TDC in the

compression stroke or at TDC in the exhaust stroke.. When the intake and exhaust valves are
closed, the cylinder is at TDC. in the compression stroke, and when only the exhaust valve is open, it

is at TDC in the exhaust stroke (Fig 27).

\ . ]
Cylindar No. ¥ Heder Nod axhaue:t
comprassion = \(—/"

FiQ 27 Exhaust and compression strokes

Aug 03
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(3') in accerdance with the conditions of cylinder No: 1, measure and adjust if required, the
clearance of the valves marked with either O or & in the table below.

TABLE 8 VALVE CLEARANCES

Cylinder No.. 1 2 3 4
Valve arrangement N E I E B E i E
When No. 1 cylinder is at TDC . :
in the compression stroke O O o : o

When No. 4 cylinder is at TDC
in the compression stroke

I inlet E : Exhaust %
(4) On completion of the valve clearance adjustment in Sub- p@ bove, make mark

@)
alignment as in Sub-para (1) above by giving a turn to the cranks n\pormal drrectron Then
- measure and adjust the clearance of the other valves.

NOTE

The rocker arm is made of die-cast aluminiu ’efore e\%}efu! not to tighten the
adjusting screw to excess. _

) Ad'ustment of injection timing

127 The injection timing may not be readjusted %@et to insert a shim on the mounting
as ig r@b 2y

surface when reassembllng the injection pu

Cylinder compression pressure measure%% '
128 The cylinder compressron pr m as @must be done every 1000 operation hours or

whenever the engine output is re/el

Compression pressure/ ~ k 1 psi)’
Test condltlon \ 4 speecl 250 min !
% ttemperature 75°C (167°F) .

129 Repair the en@@nd/or replace some parts of engine if compressmn pressure is Iower than 2.55
MPa (370 psi). - - .

Starter and generator servicin

130 Do the starter and the generator servicing every 1000 operating hours on .the roliorrving items.

4

(1) Starter commutator cleaning.
{2) Generator slip ring cleaning.

{(3) Carbon brushes and the brush contact check.

Radiator pressurization valve check

131 A pressurization valve is mcorporated in the radiator cap assembly. Check the valve actuating
pressure with a radiator compression tester. For the pressurization valve actuatrng pressure and the
~ check interval, foIIow the equipment manufacturer's standards.
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ENGINE CARE IN.COLD SEASON
Fuel

Fuel selection

132 In the cold zone, the fuel might be frozen resulting in hard engine startlng, therefore select a

suitable fuel for such engine operation

133 Use ASTM 975 No. 2-D fuel if you expect temperature above -7°C (20°F). Use Number 1-D if yod
expect temperatures below -7°C (20 F).

134 if Number 1-D is riot available, a ‘winterized’ blend of 1-D and 2-D is avallable in some areas during
the wintar months. Check with the service statlon operator to be sure you gst the properly blended fuel.

CAUTION _ :

{1) EQUIPMENT DAMAGE. Methyl alcohol base arji eze is not recommended because

of its effect on the non-metallic components of ¢ g system and because of its low
boiling point.

(2) EQUIPMENT DAMAGE. High silicate ‘antifteeze is not recommended because of ‘

causing serious sullca gelation probiems

(3} EQUIPMENT DAMAGE, Us m| etc should be followed to the
antifreeze manufacturer s recomm
Engine oil _
135 Engine oil viscosity Iargel ngln &mty, so the use of lubricant with selec:ted viscosity
according to the atmosphenc \gture @ ant (Referto Fig 4.) -
' 136 At Iow atmosphenc evature ine-ail wscos;ty will increase to cause hard englne startmg
Coolant

ature falls below freezing point, the cooling system should be drained
inate the need for repeated.draining and refilling, the use of anti-freeze

137 Whereth a e er'
after engin
solution | K reco

138 @0 Ethylene glycol base antifreeze/water mix (which provides protectlon to -37°C (-34°F) is
recom ded for use in these ISUZU diesel engines). ‘

. 139 Concentrahons over 65% adversely affect freeze protection, heat transfer rates and silicate stability
which may cause water pump leakage

140 Never exceed a 60/40 antlfreeze/water mix {which provides protection o about -50°C (-58°F)).
WARNING

PERSONNEL INJURY. ’UNDER SOME CONDITIONS THE ETHYLENE GLYCOL IN THE ENGINE
COOLANT IS COMBUSTIBLE. TO HELP AVOID BEING BURNED WHEN ADDING ENGINE
COOLANT, DO NOT SPILL {T ON THE EXHAUST SYSTEM OR ENGINE PARTS THAT MAY BE

HOT. IF THERE IS ANY DIFFICULTY, HAVE THIS ROUTINE PERFORMED BY A QUALIFIED
TECHNICIAN.
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Battery

141 Always' pay attention to charging the batteries completely in the cold season. As the discharge

current from the battery is large in cold engine starting, it takes a comparatively long while to recharge the -

batteries than when recharging after normal engine starting.  Particularly, as the gravity of the
insufficiently charged battery's electrolyte is low, it will easily be frozen. Pay attention to keep the
batteries warm in the cold season.

142 To replenish the battery with distilled water, do it immediately before the engine operation. If the
work is done after the engine has already been in operation, the distilled water replenished will not be
mixed with the original electrolyte, allowing the danger of freezing, the not mixed distilled water staying in
the battery cell upper part. - ‘ - '

Engine starting

143 In cold engine starting at atmospheric temperature of below 0°C (32°%y attention to the

following items: -

Q)

(1)  Dothe preheating operation. before cranking the engine with @ der,

(2) Set the engine throttle lever or pedal to the 1/3 position @jg ulltever or pedal stroke.

-/

(4) In order to protect the starter, one time crankin

(3) _If the engine does not start with the initial cranki p the l{a efies stationary a while to
recover_their power and, reattempt the preheating andi ) ng opér, g;
tb itz?:% :

- within 10 seconds.

(5) In cranking operation, when a phehom 4 % pinion and the flywheel ring gear
engagement is not taking place, this is a sﬁ—rr%f\ e ry power, charge the batteries with
an external electrical source. O}\\» // ' Y I '

Ny

(8)  Inextreme cold temperatupe €nyi startin the engine cranking while setting the throttle
lever at no fuel position, to aIIon esengine r%gin or travelling parts to come to an unrestricted

condition from the adhesive c@id-idhrican % carry-out preheating and cranking to start the

engine. @ )

' CAUTION - =

EQUIPMENT DA by Do %35 starting “aids” in the air intake system. Such aids can
a .

cause imrﬁet@e\ie\%ﬁe dam
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ENGINE ELECTRICAL WIRING DIAGRAM

144 As the electrical wiring differs depending on the respective equipment, merely standard wiring is
shown in the diagram (Fig 28). ' :

retay

Pre-hasting! Yier (OGS-)}

[ indicator | ¥ TP

i Inrnp i

i [ O
! Bprtay - ——]

!
E

b

. 4

}

[T p—

:

Therma metar i

Siarter Lot
switch -t

IR - H
} Thermo unlt |

b2 8 -!E%H!m
:@ l'Chnr?a
}w.srn ing (amp

3 | Ol prassure

. ’ i

BT

" ENGINE MAI N'TENANQCH

145 When perfornfiighetol
. enpe/o;_\@@j ollg

Ergine stog
sotpnid

£ watning

jamp

Qil prwasure
Swikch

Mol m]cC]||

x@ﬁ St

9 ENGINE MAINTENANCE SCHEDULE

=
=]

IR

. AN
F}lption\o?\‘cbeck and
)  maintenance

Daily

{Cperation hours)

1500 -

Remark

| Oil level and oil fouling

5 250 | 500 =0 000 | 1230

Oil leakage check

Qil pressure gauge ragistration

Qil pressure warning lamp

01010 |C

Engine oil replacement

See
‘Explanaticn of

Oill filter element replacement

(©

maintenance
schedule’ at

Fuel leakage theck

Para 146.

Draining water in fuel filter

Fuel filter element replacement

O -

G

O

slo|la|lvwolal sl vl o

Injection nozzle check (*)

o

O«

O*

* This is.a recommended maintenance. The failure to perform this maintenance item will not nutlify the.

emission warranty or Emit recall liability prior to the completion of the engine's useful life. Isuzu,
however, urges that recommended maintenance service is performed at the indicated intervals.
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TABLE 9 ENGINE MAINTENANCE SCHEDULE (continued)

Annex A
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No. Description of check and Daily (Operation hours) Remark
maintenance 20 50 | TS0 | 1000 | 1250 | 1500 | -
111 | Coolant level and fouling check '
112 | Coolant leakage check
13 | Radiator filler cap fitting condition
14 | Fan belt tension check (Replace if , See
@] Explanation
necessary) : of
: i ‘malnienance
15 | Coolant t@mperature registration o schedule’ at
16 | Coolant replacement Para 146.
17 | Radiator external face cleaning (Q\
18 | Cooling system circuit cleaning @6
19 | Radiator filler cap function check (*) -
' N
o
Description of check and ) Operation houts) B
No. maintenance Daily 20 = >.}@ /]m "o |- Remark
20 | Electrolyte levet check 0O y . @
21 | Battery cleaning o
22 | Battery | Ammeter registration o~ X
charge Char . { -
2 ge warning lam ] - See
condition amp /i -1 /\G"7 ‘Explanation
. — of
23 Electrolxyte gravity check /< S ( O intenance
24 | Starter and generator check arn X _ schedule’ at
Cleaning (*) - = S @] Para 146.
25 | Wiring and connection cﬁ{ch\ N
26 | Preheating condition(«{heﬂi" <\\\ B
27 | Aircleaner eier@enﬁ\ijl%e@eﬁt\\
BN |
Description of check and . ~ (Operation hours)
No. maintenance - Daily = T T Twow 20 50 Remark
28 | Engine starting conditions and o
: noise conditions © S
ae
28 | Exhaust smoke condition o 'Explanation
of
30 | Cylindér compression pressure (*) malntenance
. o schedule’ at
31 | Valve clearance check (*) Para 146,
32 | Positive crankcase ventilation valve o
NOTES
(1) The service intervals after 1500 operation hours should also be made_every 250 operation
hours in accordance with this check and maintenance schedule.
(2) When the servicing on the asterisked (*) items is necessary, consuit the equipment supplier.
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Explanation of maintenance schedule

146 The following is a brief ex
Schedule.

10

13

14

5

16

17

Aug 03

Oil level and oil fouling

ISUZU INSTRUCTION MANUAL

planation of the servicing listed in the preceding Engine Maintenance

Check that the oil level is between the max. level mark and
the min. level mark. Drain oil to the max. level mark if oil
level is abave the max. level mark. Add oil to the max.

level mark if oil is below the min. level mark.

Oil leakage check

_Oil pressure gauge

registration

Qil préssuré warning lamp

'Engine oil replacement

Oil filter element

Replace any damaged or matfunctioning parts which could
causeleakage

Engine oil pressure is normat at about 290 to 590 kPa in
warmed-up condition. rCheck and repair the lubrication olt
system if it is abnorma

Warning lamp ts cff) hlle engine running, If it stays on,
check and re brlcatlon system.

Change | 50 hours.

@ elemen @ 500 hours.

replacement ‘
Fuel leakage check @ @nes for damage which could cause

ce any damaged or malfunctioning parts.

, kag
Draining water in fuel fiffe y ar in fuel filter if water has collected in the fuel

lnjectuopﬁo%;% chet@

§@%ﬂ lev ullng :

oolant leakage check

Radlator filler cap flttmg
condition

Fan belt tension check

Coolant temperature
registration

€

Coolant replacement

Radiator external face
cleaning

- Sy
Fuel filter elem Q @Change element every 500 hours.
replacement

Clean the injection nozzle tips every 1500 hours. (This is
a required maintenance).  Check injection opening
pressure and spray condition. '

Check coolant level and add coolant if necessary.

Repair part for coolant Ieakage.

The I;adiator cap must be installed tightly.

Check and adjust fan belt deflection. Look for cracks,
fraying and wear. . '

Coolant temperature is normal at about 75 to 85°C (167 to
185°F).. Check and repair the cooling system if coolant
temperature is abnormal.

Change coolant at intervals of 6 months or 12 months
respectively if coolant is plaln waler, or long life coolant

(LLC).

According to the equipment mahufacturer’s specification.
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18
19
20
21
22
23
24

25
26

27
- 28

29

30

3

32
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Cooling system circuit : Clean the cooling system circuit every 1000 hours.

cleaning ' '

Radiator filling cap functlon Check radiator pressure cap periodically for proper

check o operation according to the equrpment manufacturer's
: specifications.

Electrolyte level check Replenish with distilled water if necessary.

Battery cleaning Clean the terminals.

Battery charge condition ' Ammeter registration goes to plus (+) side while englrre

runntng In the lamp type, the lamp is off while the engine
_is running. - Check charging circuit if the lamp is not off.

Electrolyte gravity check Check accordmg to the equrp_j ent manufacturers
_ : specifications,

Starter and generator check Check wear condition of br gcommutator

and cleaning ‘

Wiring and connection check Check accordrng to the q ipment Spemﬂcatlons

Preheating condition check Check prehea ItIO stem.

‘Air cleaner element: Change lem n\ cco[g? e manufacturers
replacement specifica

Engine startirtg condition and ng)ne t%nd noise.

nhoise condition

Exhaust smoke condition heck & <a> st smoke colour.

Cylinder compressron é@w 1000 hours.
pressure ,

Valve clearance ﬁx ycorrect valve clearance will result in increased engine
- n0|se and lower engine output. Thereby adversely
x affecting engine performance. Check and adjust every

k 1000 hours, .

Positivec%hnicase ventllatron Perform the adjustment, cleaning, repair or replacement

valve cleaning every 1500 hours.
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SIMPL.E ENGINE TROUBLESHOOTING

147 This section contains a simple guide to tro

ISUZU INSTRUCTION MANUAL

1

ubleshooting, When a failure takes place on your ISUZU

engine, diagnose the cause referring to this troubleshooting guide. If the cause of failure cannot be
detected or you are unable to manage the failure, consult your machlne supply source or nearest ISUZU

" engine service outlet.

- Starter GOuS not turn, —rermmm

i ... Starier turns but engine
~ Engine dows not stert, —1™ doag not ignite.

r== Batinry discharyed,

— impariect cable connections.
~— Btarter or starter switch fallure,
b Sattaty rolay failurs,

= Mo fust in the fush tonk,
~ Clogged fusl fiter glament.
Ar tn the Tust system.

Controf rack is stuck st no fusl
_ position, :

r-— No fugl ifjection.

= Unpropar prehenting oberation.
b Glow piug maltunction.

., Enpina ignitg b
= stalt i Ea

e To0 Bigh fow igling spesd, —v

Enging hunting in medium

Unstable engine mim_hm—u-~ speed range.

... Mathunction in eagine &t
highr speed rangs,

Engine spwetd dobt hot be
lowared,

Aug 03

— insufficiant fuel supply.

Incorrect Injection !it_'nmg(

. ROw tyilnder carmoression
PIOSRUTS,

Engine stop solanaid lmompleta
B UTER

“Irrfpraper low dling spesd
adjustment,

= Craok in injartion pipo,
P injection nozzls fiilure,
1 ENGiNG Bap solonoid rotorn

{ailure,

L Un@yan compression pressure

betwiaan cyliadars,

Incorrect control laver

™ adjustment.
L Governsr interiar

malfunetion,

e GOVAMOE $EEING deteriorated.

Air in the fuet system

Clogged fusl filler
elament

Miping Teilurg {$qysezed, ete.}

| Unevan fuel injsction Amoisnt batwasn

piungars,

I Deteriorated governar spring.
| __ Incomreet valve clearance

Fjustment,

—— Deterioratsd valve spring,

Engire control regtriction of

 seizura,

Annex A
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Engine stop sokenold retun failure.
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Enfiine over-loaded.

Insufficient coolant amount, C
’ Fan bak slippage. ‘
Thermaostat maifunction.
Cooling systen: dafast ~— : )
Radiator filler cap malfunction, .
Cooling system interiar fouleg. .
£ngine overheat. Radiator clogping. .

Low wil pressure w— .|

At cleansr alament clogging.
tnsutficient vantilator.

Htoppad coolant iow
{high ¢oncentration of antlfreazer, gic}

lmpmpwr snwicmg o

—— Lack of oll *—_E Oil lnakage

Large oll consumption.

_ \’lVronq salection of kind and A&

— [ p—
Improper oil viscosity,

}-— High epolant temparatine ————— Dvar hast

— Cloggsd Riter and proiner, . Q

b VWorn beatings gnd 84 hurip,
e Bl lty relint valva,

' Wrang Iia nd of V )
. r«:r_!mar_m?@LS’iL;:fv-'-mm{“’s“°'i - —
Tog rnuch. i anti

Ex few OF mption

. e Wro acticp ol-cylingar ]lner
’ Ol coming up b k
— OH mmmg digwwn >ﬂuﬂy alv nl.

agking.
- Imp { tightening.,
propér installation of fiker and

>, 3
(- : Qv )
Q J/ “\/>\\ Damaged packing,

‘) lmpropar instailation or tightening, s

Excassiva fusl consuimption i na mu% amouUnt ——-— 1n:ec:lon pump mlssdjus\mem

Lagk sagine output i

Excasslve Tiechanicsl toads

X ' Too adv.
——Incorreet injeetion timing —-——-——-ET a:“
00 retor

Iricorract injection pressura
[——injection nowzle matunction. - adj t -
L. Ingorract spray condition

— Lack of fuel In tank

Inau‘fﬁclam fuel suppiy to [ Air mixing in injaction pump
the injection pump — Fual filter clogged

b QoW Vaive matunction

__Incorract injection pumg |
adjustmem.

) ) . — Incorract angine control
\—Giovernor malfunction, adjustment

“— Daterinrated governor spring

-~ INcorreact valve clearance

Cylintar compression pressura

adjustment

| Poor eylinder com-
prassion pressure.

Annex A
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teukage.

insufficient air intake

—— Nozzle holdar misalignment
“— CyHndar bore: woar

= Alr cleaner ciogglag

- amount

L— Such as infarior ventilation,
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i
oy

foerermes

= Miiich black smoke

b,

Improper exhaust - ormmr—

’

ISUZU INSTRUCTION MANUAL

Clogged air cleaner.

MNomle damage.

Nozmzle misadiustment.
Injection timing failure,
njection arnount misadjusttnent,

———{rnigroper fus,

s O coming up or down,
= Water mixing in fuel.
b MUCH WHIE SIMIOKS =amsmmsneedm | Oy COMPTESSION PrEssure.

B e : 1 njection timing fsilure. _
w coolam temperamre

yowmen LOW el&ctmiyte Ie(

= /@é@é‘é
\M

al loads

Batiary overdisclisrge —

Aug 03

Crack In battery body,
Naiwat consumption.
Laose or damaged belt:
Faulty genarator.

Damaged wirlng or contact failure.
Low speed driving.

Ingutficient battery capacity.
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All information, illustrations and specifications contained in this manual are based on the iatest produc‘t

information available at the time of publication. The right is reserved to make changes at any time without
notice. -

INSTRUCTION MANUAL (INDUSTRIAL)
- 4LB1, 4L.C1, 4LE1

IDE-6001 ' | /\(&

e

Issued by )

ISUZU MOTORS LIMITED @))g

: - POWERTRAIN SERVICE & PARTS
' ) . POWERTRAIN SALES DIV,

6-26-1, Minami-oi, Shinagawa q, kyo, 14@2, Japan
_TEL 03-5471-1111 @7\\/ </
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