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ISUZU WORKSHOP MANUAL
ANNEX B
ISUZU DIESEL. ENGINE - MODEL 4LE1 WORKSHOP MANUAL

FOREWORD

This Workshop Manual is designed to'he[p you perform necessary malntenance, service, and repalr
procedures on applicable Isuzu industrial engines. Information contained in this Workshop Manual is the
latest available at the time of publication. Isuzu reserves the right to make changes at any time without
prior notloe

SECTION 1 - GENERAL INFORMATION

GENERAL REPAIR INSTRUCTIONS - \
| ' D

1 General repair instructions for the 4LE1 engine are as follo@\‘

(1} Before performing any service operation with t @ ine mounted, disconnect the grounding

cable from the battery. This will reduce the chaficé of-cable damage and burning due to short

circuiting. ' b

(2) Always use the proper toal or too f jO @ Where specified, use the specially

designed tool or tools.-

(3) Use genuine ISUZU parts refe: SUZ N S CATALOG for the engines,

{4) Never reuse cotter %&‘ﬁats -CI-tigs, lock washers and self Iocking nuts. . Discard

them as you remove them the@n ones :

(5) Always keep mbled %e neatly in groups. This will ensure a smooth reassembly

operation. Itis esp port ep fastening parts separate. These parts vary in hardness

and design, dep n thel tron position. '
All p I{B oul IIy cleaned before inspection or reassembly. Qil poits and other

openlngs s}f |th compressed air to make sure that they are completely free of

obstru

\%ﬁotatlng e%i\s iding part surfaces .should be lubricated with 0|I or grease before reassembiy.
( If necessary, use a sealer on gaskets to prevent leakage.
{9) Nut and bolt torque specifications should be carefully followed.

(10) Aiways release the air pressure from any machine-mounted air tank(s) before dismounting
the engine or disconnecting pipes and hoses. :

{11) - Always check and recheck your work. No service operation is complete until you have done
this. :

2 Information contained in the “Main Data and Specifications” of the Workshop Manual and the
instruction Manual may differ, In thlS case, the information contained in the Instruction Manual shouid be
considered applicable.

NOTES ON THE FORMAT OF THIS MANUAL

3 This Workshop Manual is applicable to the 4LB1, 4LC1, 4LE1 family of industrial diesel engines.

Unless otherwise specified, these engines have common parts and components as well as data and
specifications,

_ . Annex.B
Aug 03 ’ ' : Page 3




ISUZU WORKSHOP MANUAL

4 lllustrations used in this Works_hop Manual are based on the 4LE1 engines,

(1) Find the appilicable section by referring to the Table of Contents at the beginning of the
Manual. : '

(2) Common technical “data such as general maintenance items, service specifications, and
tightening torques are included in the “General Information” section.

(3) Each section is divided into sub-sections dealing with c'iisassembly,r inspection and repair,
and reassembly.

(4) When the same servicing operation is applicablé to several different units, the manual will
direct you to the appropriate page. .

(5} For the sake of brevity, self-explanatory removal and installation procedures are omitted.
More complex procedures are covered in detail. P :

(B) Each service operation section in this '.Workshop Ménuar begir@ h ah exploded view of

the appiicable area. - )
R @)

ater Gutlet Pipe (5}

oF
* Fan; Cooling (1) ﬁj}\ {

\&\959 c‘.ar
;

Belt; Fan (3)

: Figures in parentheses ‘( ) show the order of disassembling or reassembling. .
Fig 1 Typical exploded view
(7 Measurement criteria are defined by the terms “standard” and “limit". A measurement falling
within the “standard” range indicates that the applicable part or parts are serviceable. “Limit" should
be thought of as an absolute value. A measurement which is outside the "limit" indicates that the
applicable part or parts must be either repaired or replaced, L

(8) Components and parts are listed in the singular form throughout the Manual.

Annex B . :
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| 1SUZU WORKSHOP MANUAL

(9) Directions used in this manual are as follows:
Front The cooling fan s_id_e of.the engine viewed from the flywheal.
Right . The Injection pump side of the engine.
Left The exhaust manifold side of the engine. .
Rear  The flywheel side of the engine.
Cylinder numbers are counted from the front of the engine.
The front most cylinder is No. 1 and reér most cylinder is No. 4. |

The engine’s direction of rotation is counterclockwise \Kj from the 'flywheel.

&
V@&@ o
@V@§ '

_ Annex B
Aug 03 ‘ Page 5




ISUZU WORKSHOP MANUAL

MODEL 4LE1 APPEARANCE

5 Left and right-hand views of the Model 4LE1 engine are shown below.

Fig 3 Right side view

Annex B .
Page 6 , Alg 03




MJAIN DATA AND SPECIFICATIONS

ISUZU WORKSHOP MANUAL

6  Main data and specifications for the Model 4LE1 engine are shown-beiow.

TABLE 1 MODEL 4LE1 SPECIFICATIONS

Item

4LE1

Type

In-line water cooled 4-cycle type, OHV: diesel engine

Timing drive system

Gear drive

Number of pisten rings

Compression rings 2, and oil ring 1

These specifications may be. subject to change without notice.
asterisk (*) are different for each machine.

manufacturers.

Aug 03

No. of cylinders - Bore x Stroke mm | 4 -85x92
Displacement ce (cid) | 2179 (133) /.
Compression ratio 21.5:1 =
Type of combustion chamber Switl chambééy
Overall Length x Width x Height mm | 691 x 446x 816
Dry weight kg (Ib) 155 (42))
Fuel injection timing (BTDC}  (when at stop) 16° N
Firing order ’ f 1\/§ 4/5;\/
Fuel _ Agll{;@@dkffésel fuel (SAE No.2)
| Idling speed o B | 85D
Compression preséure kg/({f?ﬁé#ﬁli’/@“ﬁ@ﬂm ) or more/250 r. p. m:
Valve clearance (cold) —}@ke/ g 0.4(0.0157)
m@/@ NExhaust 0.4 (0.0157)
| valve '”t% i@ge %Wziz?) ;S |
operating - 2 "
timing % \EXB)E!ust v& \Qpen {(BBDC) |40
Close (ATDC) | 16°
.injeq\tkm\dhﬁ ) 0 Bosch type
G_ove\nel/ Mechanical type .
Nozzle ‘ . Throfct!e type
injection pressure kg/em? (psifMPa) | * 135 (1920/13.2)
Git pump ' Trochoid type .
Oil filter Cartridge type
Lubricant capacity: In total lit (qts) | * About 8.7 (9.2)
Generator output (V-—A)!*12~20 '
Starter output (V~KW) *12-10
NOTE

Figures in the column with an
Refer to the specifications provided by the machine

Annex B
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TIGHTENING TO

RQUE SPECIFICATIONS

7 The tightening torque values given in the table below are appllcable to the bolts unless otherwise

specmed

TABLE 2 TIGHTENING TORQUE SPECIFICATIONS FOR STANDARD BOLT

kg-m {Ib.ft/N-m)

Sfrength 8.8
Class 4.8 (4T) (7T 9.8 (3T)
Bolt Reflned | Non-Refined
|dentification } = By Tl
¥ ; 7 7 N 7 Y
W IOHOIN® &)
S el e D
Diameter x =7_no mark pg Q& e
Pitch (mm) . )
M6 x 1.0 104 08 0.5 1.0 . - (£>\S
(2.9 5.8/3.9 17.7) @6 7249 98) &
M8 x 1.25 0.8 1.8 12 23 M 1.7 3.1
(5.8 13.0/7.8 17.7) (8.7 16.6/11.8 2/243;\ (42,3 22.4116.7 30.4)
M10 x 1.25 21 35 2.8 4.7 _ 3)6.4
| (15.2 25.3/20.6 34.3) 1 (203 34.0/@4 j 5 46.3/37.3 62. 8)
M12 x 1.25 50 7.5 6.2 9.3 N 77 1156
(36.2 54,2/49.0 73.6) (44 q\m 8 91ﬁ& (55.7 83.9/75.5 113.8) .
M14x 1.5 78 117 11.8 17.4
- (56.4 84.6/78.5.114.7) /102 7{@ 3) (83.9 125.6/113.8 170.6)
1 M16x1.5 | 106 16.0 ' ~9“5r 14.2 : 116 17.4
(76.7 115.7/103.0 15@\ (68.7 10 932 1393 (83.9- 125.6/113.8 170.6)
M18 x 1.5 15.4 23.0 i efg | 234 352
(111.1 166.4/151; %@ @ 218. 3195.2 391. 3) (169.3 254.6/229.5 345.2)
M20 x 1.5 21.0 31.6 %) M3 32.3 485 '
(151.9 28 fe;ao 3078} 7»198.9 298.7/269.7 405.0) | (233.6 350.8/316.8 475.6)
| M22x 1.5 25.6 37.0 55.5 , 43.3 64.9 : '
| (18@ 21251, &4 8) (267.6 401:4/362.9 544.3) | (313.2 469.4/424.6.636.5)
M24 x 2.0 43.9 72.5 56.5 84.7
_ (2647 397 8/358.9 5394) | (317.5 523, 9/430.5 711. 0) (408.7 612.6/554.1 B30.6)
| *M10x 1.5 2.0 3.4 , 2.8 4.6 137 6.1
(145 24.6/19.6 32.4) (20.3 33.3/27.5 45.1) (26.8 44.1/36.3 59.8)
"M12 x 1.5 46 7.0 5.8 8.6 7.3 10.9
(33.3 50.6/45.1 68.7) {42.0 62.2/56.9 84.3) (52.8 78.8/71.6 106.9)
*M14 x 2.0 7.3 10.9 9.0 134 10.9 16.3
(52.8 78.8/71.6 106.9) (65.1 96.9/88.3 131.4) (78.8 118.9/106.9 159.9)
"M16x2.0 | 102 152 - 13.2 19.8 15.6 23.4 ¥
(73.8 110.0/100.0 149.1) | (95.5 143.21120.5 194.2) = | (1128 169.3/162.8 229.5)

An-asterisk (*) mdlca’tes that the bo!ts are used for female threaded parts that are made of soft materials

such as casting. Those shown in parentheses in the Stren

standard

Annex B
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1I8UZU WORKSHOP MANUAL

8 The tightening torque values given in the table below are applicable to the bolts unless otherwise
specified. ,

TABLE 3 TIGHTENING TORQUE SPECIFICATIONS FOR FLANGED HEAD BOLT

kg:m (Ib.ft/N-m)
Bolt head T -
" marking
Nominal
size
(dia. x pitch) P _
M6 x 1 05 09 0.6 1.2 -
(3.61 6.50/4.6 8.5) (4.33 8.67/5.88 11.76)
M8x125 - | 1.1 20 1429 1.9 34
(7.95 14.46/10.78 19.61) (4.33 867/5.88 1176) . | (13.74 24.59118.63 33.34)
M10 x 1.25 23 3.9 36 6.4 % 4372 -
(17.35 28.20/23.53 38.24) (26.03 44.12/356.30 ;.ag@y 1 (31,10 52.07/42.16 70.60)
M10x 1.5 2338  |3s558 $ 4168
| (16.63 27.48/22.55 37.26) - | (25.31 41.95/34@8. ) (29.65 49.18/40.20 66.68)
M12x125 |56 8.4 ' 79 119 ([ e 8.7 13.0 .
, o (40.50 60.75/54.91 82.37) (5714 BB.ORLAT 116,69) (62.92 64.02/85.31 127.48)
"M12x1.75 | 3.5 9.5 . ) 73 {E@\ B 8.1 12.2
: | (37.61 56.41/50.99 '76.49) (280-7883/71.58 Jop.9) (58,568 88.24/79.43 119.64)
IM14x15 85 12.7 , N\ 6 \ 12,6 18.9
: (6148 91.85/83.35 124.54) (8482 12780014.73 172.59) | (91.13 136.70/123,66 185.34)
"M14x2 |76 115 , SR 118 17.7
(57.14 85.34/77.47 115RN] (80.28.420,061108.85 16279) | (85.34 128.02/115.74 17357)
M16x 1.5 1.8 17.7 > 4\2 285 - 180 27.1° :
| (85.34 128.02/;@«93.571/ HU2885 189.50/170.63 256.93) | (130.19 196.01/176.52 265.76)
M6 x 2 11.2 16.7 é\\&g 96,6 24.9 . {172 257 ‘ :
(81.00 126.79/103.83 Z,a:&rq\ (120,06 180.10/162.79 244.18) | (124.40 186.61/168.67 253.01)

s Y_\ N
@\E)\é L@ %ale screws of soft material such as cast iron.

ste
g
ANGUL% A D% IGHTENING METHOD

g q@ od for angular nut and bolt tightening is as follows:

. A'bolt with an a

(1) Carefully wash the nuts and bolts to remove all cil and grease,
(2) . Apply a coat of melybdenum disulphide grease to the threads and settin'g faces of the nuts
and bolts. -

FYTYRFTRVTY

(3) Tighten the nuts and bolts to the specified torque (snug torque) with a torque wrench.

Annex B
Aug 03 : Page 9




ISUZU WORKSHOP MANUAL

NUT
OR
BOLT

Snug torque

(4) Draw a line [A-B] across the centre of each bolt. Centre line

Centet ling @

(5)  Draw another l|ne [C-D] on th ach \%ap rts to be clamped This line should be
an extension of the line [A-B].

Llne

¢

(6) ~ Draw another line [F-G] on the face of each of the parts to be clamped Th|s line will be in
the d|rect|on of the specified angle [Q] across the centre [E] of the nut or boft.

7

Specified angle (Q}

Annex B ' ‘
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Isuzu WORKSHO‘P'MANUAL

(7) Use a socket wrench to tighten each nut or bolt to the pomt where the line [A-B] is aligned

with the line [F-G].

®

£

é%lGLE AND TIGHTENING ROTATION .

// \\\ 1/12 of aturn
/ 7 \“’ & é 60_" 1/6 of a tun
@9 N " | 900 1/4 of a turn
% D | 180° 1/2.0f a turn
\ E | 360° One full tumn .

Aug 03
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ISUZU WORKSHOP MANUAL

TIGHTENING TORQUE ON MAJOR COMPONENTS

10 The tightening torgues on major components are shown in Figs 4 to 9.

Cooling fan and water pump

16-29
(13.7 - 21.0)

T,

1218 e
(8.7 - 13.0) |

12-18
(8.7 - 13.0)

T9-29
(13.7 - 21.0)

19-29
{13.7 - 21.0)

19-20
(13.7 - 21.0)

1.9-2.9
(13.7 - 21.0)

- [3857a7
(25.3 - 34.0)

Te cylinder block /

Fig 4 Cooling fan and water pump tightening torque

Annex B
Page 12
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ISUZU WORKSHOP MANUAL

Cyiinder head and cylinder head cover

08-1.2
(5.8 - 8.7)

{With turbocharger)
08-1.2
(5.8 -8.7)
{Without turbocharger)
0.2-04

(1.4 -2.9)

_ (10.8 -14.5)
19-29 )N

HNGK
(13.7 - 21.0) B =@
S

0.09 - 0.1
(0.6 - 0.8)

n H {Apply locktita No, 262 to this part.}

25-35
(18.0 - 25.3)

(Apply engine oil.}

(13.7 - 21.0)

Fig 5 Cylinder head and Cylinder head cover tightening torgue

: Annex B
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ISUZU WORKSHOP MANUAL

Cylinder block and other conﬁpone’nts

- [4Z758
(30.4 - 40.5)

95115
(68.7 - 83.2)

Don't remove this bolt )
from connecting rod.

3§-42"
{27.5 - 30.4)
73.27
aLe1 | (166 119.5)

110 - 115 degy

4L81

. 7585 |
HEY | (54.2.61.5)

{Appiy englne oll) )

Lo

90-11.0
(65.0 - 79.5)

(61.5 - 68.7) 7 vl T
17.0-19.0 | {Apply engine oll.} "‘s ——\_‘___’/ \\\‘_
123.0 - 1374)& "\:"‘}\//

;; 08-1.2

Ut Apply Locktite No.262 to set up side of stud. : % {5.8 -8.7)
(Impotant} ' :

Fig 6 Cylinder block and other components tightening torque (1

Annex B ‘
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1SUZU WORKSHOP MANUAL

25-35 2.0-2.5
(18.0-25.3)  |[(14.5 - 18.0)

15-25
(10.8 - 8.0}

06-12
(5.8 - 8.7) B

1.9-29
(13.7 - 21.0)

465D
(29.0 - 36.2)

0.5-12
e 5B BT}

1.9-29
(13.7 - 21.0)

S 77 S SN . W vy - R \\ \

) [ 21-31
: -\)3 15.2 -22.4)

{Apply engine oil)

19-28
(13.7 - 21.0)

Fig 7 Cylinder block and other components tightening torque (2)

‘ Annex B
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ISUZU WORKSHOP MANLAL

08-1.2

(5.8-8.7)

{With PTO provided)

08-1.2

(5.8 -8.7)

15-25 |
(10.8 - 18.0)

&

Apply Locktite

No.262 (2 locations) _

2-16
5 8.7 - 11.6)
; Rocate 3/4 turn after
il 1 contacted with

-sgaling surfate.

(30.3 - 40.5)

4.2-56

.

Fig 8 Cylinder block and other components tightening torque (3)

AnnexB -
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Turbocharger

(e’-,\&f ([45) Y P ,..Q’ g i
\f:*\::;%iiﬁfj 33-32 i
“‘\hﬁg/‘ . (15.9 - 23.1) |

AN
fﬁ\g<>; \C'e
‘-g

b'}\“ g
N

4 .

&
52-32
(15.9 - 23.1)

(\..\i' Y ‘ ' o 3
N ‘ o
_ <§Q\' ' 1.0-1.5

{7.2-10.8)

0.8 = 1.2 B
(5.9-8.7) |

Fig 9 Turbocharger tightening torque

. Annex B
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GASKET LOCATION

11 Locations where gaskets are used are shown in Fig 10,

Gasket; joint bolt

Gasket; nozzle holder

e

”

Gasket;
.nozzie holder

-~

-
! = _Corrugated (Gl
R ~ washer ,r:(*)_\b, /\\-.
[t A . . “,7\&3

Gasket; heat Shiald )('G

. Seal; valve S———TF" "B W
Gasket; L N
water outlet pipe ' el 2

. D
{.‘ =
RN i

=T ' S

Gaskat;
idle spring set screw

O-ring; -

iy Gaskel;
fuel cut lever

©ogavernor
cover

Ofing;  Bgpm—

control lever < =
\\ (ﬂs‘?z_\:?/\)i \
. 0--1=—

Gaskel;
exhaust
manifold

Qil seal;
crankshaft
rear

- O-ring: - P B
angleich caver \ \--.
Qil seal: Gasket;
crankshaft front . exhaust silencer
O-ring;
: Oil drain plug
‘Fig 10 Locations where gaskets are used

Annex B
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Sealant

12 Locations where sealant is applied are given in Table 5.

IBUZU WORKSHOP MANUAL -

TABLE 5 LOCATIONS WHERE SEALANT IS APPLIED

Location Condition of use
bectto b Groove & Name of
Name of Object to be roove to sealant
Name of part mating part ~ sealed be applied
1 Oil pan Cylinder block ' Engine oil ’ Not provided | TB1207C
. (10W-30)
2 | Rocker bracket Cylinder heaqd : . Engine ol Provided TB1207C
_ : vl (10W-30) _
3 | Airinlet pipe Cylinder head cover Air _ _4’:£ Provided TB1207C
'_ 4 | Front plate Cylinder block Engine of /. Provided TB1207C
{with PTO provided) | 1OW{‘@’{-)N ' :
5 | Timing case {with Front plate Provided TB1207C
PTO provided) ;/30 -
6 1§ Timing case (with Cylinder block ~Engine Provided | TB1207C
no PTO provided) | \ OW-30)) - |
Water pump ASM | Cylinder blgck Cysling'water | Not provided | TB1207C
8 | Rear cover,; Body; ter\x/p &%}ﬁ; water | Provided TB1207B
water pump ' & ' :
9 ! Housing cover; /C,y#i iock ()}J Engine oil Provided TB1207C
injection pump — {10W-30) 1B :
10 | Solenoid; fuel ¢ b%nde\m\c@ Engine oil Provided TB1207C
- (‘_& \ (10W-30) 7
11 | Retainer; gf&\ N Klf block Engine oil Provided TB1207C
{10W-30) :
12 Ind@ék&/@rcle(ai@'\ %\:r cleaner Air ' Not provided | (Sealing tape)

Aug 03
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ISUZU WORKSHOP MANUAL -

MAINTENANCE
VALVE CLEARANCE AND ADJUSTMENT
13 Maintenance procedures on the Model 4LE 1 engine are set out in Paras 13 to 22,

NOTE

The cylinder head bolts were breviously tightened with the “Angular Tightening Method". Therefore,
it is not necessary to retighten the cylin;ler head bolts before adjusting the valve clearance.

é}* :

LO" ,
- | _ NS |

(1} "Bring the piston in either the No. 1 cylinder or th%j&}[ﬁ%er to~-Top Dead Cernitre on the

compression stroke by turning the crankshaft until the TG rk on t cover aligns with the
groove mark on the crankshaft pulley. ' -

.

fas

A N

]

. . rfuj\(i&
(2) Check to_,% er is&x&t e No. 1 intake and exhaust valve rocker arms.

i\ @ & No.1 cylinder
No.1 cylinder 4 exhaust
T

_intake (K-'

a.  Ifthe No. 1 cylinder intake and exhaust valve rocker arms have play, the No, 1 piston
is at TDC on the compression stroke. :

b.  If the No. 1 cylinder intake and exhaust valve rocker érms'are depressed, the No. 4
piston is at TDC on the compression stroke,

¢.  Adjust the ciréle or double circle marked valves as shown in Table 6, while the No. 1
or the No. 4 cylinder is at TDC on compression stroke.

Annex B : : ' :
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18UZU WORKSHOP MANUAL

mm (in.)

intake and Exﬁaust Valve Clearance (cold) 0.40 + 0,05 (0.015 £ 0.002)

(7)

(8)

‘TABLE 6 VALVE CLEARANCES

__ CylinderNo. - | 1 2 3 4
Zr?grr?gement PITEJVHIE|HIE]TE
'll\'lggfgl(i:g?ﬁp;ression 1ololo O
‘Ir\'lg.c;t_fgg“cgi?gre.ssion @ i__x\ e

| = Intake E=Exhaust . /g% .

Loosen each valve clearance adjusting screw {975 in the illustration.

Insert a 0.40 mm (0.015 in) feeler gauge b<7 the rocker arm and the valve stem end.

Turn the valve clearance ad}ustmg ntll ?@ag can be belt on the feeler gauge

Tighten the lock nut securely &

Rotate the crankshaft 36 @

a. Realign the cra(ﬁ\z /%

Adjust the CIKQQW the@lr&hg valves as shown in Table 6,

LUBRICATING- SYST

Cartridge. (Spm-C( \%}

Removal

)

Installation

-
~ahd Installgr Filter Wrench,

14 %S%

Loosen the used oil filter by turning it counterclockwise with the fifter wrench.

Discafd the used oil filter,

15‘ Proceed as follows:

(1)

© Aug 03

Wipe the oil filter mounting face with a clean rag.

a.  This will allow the new oil filter to seat properly,

_ Lightty oil the O-ring. ‘

Turn in the new oil filter until the sealing face is fitted against the O-ring.
Use the filter wrench to turn in the oil filter an additional 3/4 of a turh or one tuin.

Check the engine oil level and replenish to the specified level if required.

Annex B
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(6)  Start the engine and check for oii leakage from the oil filter. .

7‘?‘%
/ %

COOLING SYSTEM

Cooling fan drive belt _ ' %
Adjustment o |

16 Check the coohng fan drive belt adjustment as follows: @ ;

- (1) ‘ Check the cooling fan drive belt for cracking and other d{

(2) Check the drive belt tension by exerting a force, @ @wa\y between the Fan
pulley 1 and the Generator puliey 2,

(3) Adjust the belt tension by loosening th rat tlng bolt and the Generator
adjusting bolt and pivoting the Generator. V
a.  Be sure to retighten the boltsQ liusti eIt tensmn
: - mm(in.)

Eoolmg Fan Drive B(egffﬁie\\énon Qj 8.0-12.0 (0.3 0.5) —[
< =S

Crank pulley

INJECTION TIMING

NOTE

17

Take care to avoid entry of dust or'foreign particles into the pump interior when the timing
adjustment is made. :

Check the injection' timing as follows:
(1)~ Remove the injection pipe of the No. 1 cylinder.
{2) - Remove the delivery valve holder of the injection pump of the No. 1 cylinder, and then pull
out the delivery sprmg '
Annex B -
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_b. This crank angle posi’uon is the stamgr @ injection.

ISUZU WORKSHOP MANUAL

Delivery valve

Injestion pump

With the spring removed, install the delivery valve holder.
Slowly turn the crankshaft pulley clockwise, at the sam /Jl{ne continue to feed the fuel.

a. When the fuel stop flowing out from the No. mry valve holder, stop turning the
crankshaft. ‘ :

In the condition at Step (4) above, e the "groove mark” of the crank

pulley is at, when seen by the ' timing mark din t g gear.case.

a.  When the value is out of th al |nject|0n tlmlng. adjust it accordingly.

puiley

“ Injection timing | 4LEA | BTDC16°

NOTE
The injection timing varies according to the specifications of the machine.

(6)_ Adjust the injection timing with a shim between the ihjection pump and the cylinder block.
a.  Shim is available in the following 9 types,. and “identification mark” is stamped (or
imprinted) on the top face.

TABLE 7 IDENTIFICATION MARK OF SHIM ANb ITS THICKNESS
(mm)
Mark | Thickness Mark | Thickness Mark Thickness
2 0.2 5 0.5 8 0.8
3 0.3 6 06 10 | 1.0
4 ‘ 0.4 7 0.7 12 1.2
Annex B
Aug 03
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NOTE
(1) For eéch of the injection pumps of three cylinders, the shim adjustment is made at the same
time, ‘
{2) When a shim i I8 missing while overhauling the engine and the shim thlckness is unknown

assemble the engine with provisional shim inserted. ~ After assembhng the engine, check the

injection timing and adjust the shim until the normal injection timing is ebtained.

Identification
mark

Knock hale

@%

Reference: To add the 0.1 mm shim thickness corresponds to the 1 q@?@%rankshaﬂ angle advance.

N,
Air bleeding from fuel (automatic air-bleedmg system) \

18 To bleed air from the fuel using the automatic aw—blee@@m,

(1 For the automatic air-bleeding system: V

s follows:

activated to force-feed fuel to th

a. When the starter switch r ", the electromagnetlc pump is
r:y ean

automatically bled.

(2) For non-automatic air—blex"h s tem

—

a. While sendin

cylinder m;ectlp’

-off pipe, and air in the fuel system is

Y force of the electromagnenc pump, the fall from

the fuel tank or t \3% m ieed air out of the fuel pipe eye bolt of the No. 1
the@

plug of the f& lLtg sta

\\\

the one installed the tower most and upward.

e ;l

COMPRESSION PRESSURE MEASUREMENT

19 To measure the compression pressure, proceed as follows:

a ipe aye bolt of the injection nozzle and the air-bleeder

(1)~ Operate the engine to warm-up until the coolant tempera-tnre reaches to 75°C (167°F).
(2) Remove all of the glow plugs and the injection pipes.
{3} Attach é compression gauge to the No. 1 cylinder glow plug installation threads.
Annex B
Page 24
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NOTE

(1) Compression pressure may be measured starting at any cylinder and in no particular

cylinder order. However, it is very important that the compression pressure be measured in each
cylinder, :

{2) Therefore, start at the No. 1 cylinder and work back. In this way, you will be sure to
measure the compression pressure in sach cylinder, ‘ :

Compression Gauge: ‘ . 5-8840-2675-0

Compression Gauge Adaptor: - 5-8840-9026-0

Compression gauge Qé%

Ay
‘ /%\ %‘ RS
(4) Crank thgae%ige ith t e%er motor and take the compression gauge reading.
= Ny ‘
()\ kg/cm 2 (psi) at 250 rpm

@J\/ _ ﬂa\‘ﬁlard‘ ,  Limit
JGRN 1.0 (441) 26.0 (370)
L

a.  Compression pressure should be apprbximately the same for each cylinder. - A
variation exceeding 2.0 kg/cm? (28 psi) is unacceptable,

b.  Ii the measured value exceeds the specified limit, the related parts must be checked.

' - Annex B
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FUEL SYSTEM

Fuel filter replacement

Cartridge (Spin-On) Type

Removal |

20 To replace the fuel fifter, proceed as foliows:

(1 Loosen the fuel filter by turning it counterciockwise with the filter wrench or your hand,
Discard the used filter. :

a.  Filter Wrench,

(2) Wipe the fuel filter fitting face clean with a rag, - %

<
D
(-3) _ Turn in the new fuel filter until the filter m\?f;t @the éelzéh:ng face.
| Qg et \

(4) Use-the filter wrench to turn in t @ ter an@t—i al 2/3 of a turn.
' . P O - ﬁ
AN

a.  This wil allow the new fuel filter to seat pro;)érly.
installation o
21 (N "Apply a Iigh_t coat 6f engine oil to the O-ring.
N (2) Supply fuel to the hew filter.

a.  This will facilitate air bleeding,

pﬁ?(J

O

22 Check to see if the spray condition and the injection pressure are normal. Adjuét them to the
specified value respectively when they do not mest the standard valve,

Injection nozzle

kg/em? (psi)

Annex B
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Injection pressure : _ 4LE1 135 (1920)
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(1) Using a nozzle tester, adjust the injection pressure with a shim.

Special tool: Nozzle tester:

RECOMMEN DED LU BRICATING OIL

23 The recommended lubricating oils for the 4LE1 engine ?;e ailed in Fig 11.

TYPE OF LUBRICANTS (API) DIE@FNG/ INE OIL; CC OR CD GRADE

ENGINE OIL VISCOSITY CHART = - ® Q
- —_— ) o - / - -
\E{(TEMPERATURE

. ENGINE O1t, VISCO DE
ey @
- @_. <>*

5W—20

[Single grade] 7‘_< -

\\

s

5\\;30%(: 15° 0°C 15°C 25C 30C
Mi}a{ CFFAF) (5F) 37°F) (5F) (TTF) (86°F)

{Muiti grade]

SAE 15W-40, 20W40

Fig 11 Engine oil viscosity chart

Annex B
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SECTION 2 - ENGINE
DISASSEMBLY OF EXTERNAL PARTS

External parts (left-hand side)

I
IS
] ~{5)
(@) R
(2) E=
! oy
0> \\§ M
Fig 1 al p d side)
24 - The external parts on the le = an sid me are shown in Fig-12.

(1) Cooling fan and gp

(2) . Fan beit, x\

(3) @
(4) Genetafor.

(5) Starter.

(6) Exhaust manifold and gasket.

(7 Cylinder head cbver and air intake pipe.
(8) Water outlet pipe and thermostat,

(9) - Water pump assembly.

Annex B ' ‘ C
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External parts (right-hand side)

Fig:l . x\\rgl{gﬁ ht-hand side)

<

25 The external parts o ngl}f-{a igeof the engine are shown in Fig 13.

Aug 03

(10)
(11)

(12) ﬁﬁu\l*le{k
N
% Fue p{p\

Engine stop -solenoid.

Injection ipe pes).
o §@§

Injection pump housing cover.

Injectioh pump and shim (4 set).

Oil level gauge.

Annex B
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Injection pipe - Leak off pipe - Fusel pipe , : ‘ ‘

26 Proceed as follows;

{1 Loosen the sleeve nuts on the nozzle holder side and on the injection pump side, and then
disconnect the injection pipes.

(2) Disconnect the leak off pipe tagether with gaskets.

(3} Remove the eye boit, and then disconnéct the fuei pipe.

Injection pipe . i
Leak off pipe

Fuel pipe

{2y P ‘
-’%4——» Nozzle holder @

Injection pump /‘
(

" Injection pump _

27 Proceed as follows: : @ @

{1 Align the hole of the fuel cut lever. w:t \\ge or cover, and then insert a pin
{68} into this hole to hold the fuel cut lever.

(2) Check to see if the pin groove le @e center of the injection pump.

{3) Remove the |njection pump% the shim.
‘NOTE

‘ (1) Mark eaq‘rm \Bt_Qﬁ pu, @%@ hich eylinder it was removed from.
@sa/ﬁ’he @gﬁace it with the same thtckness that was removed.

‘Fuel cut Gover

Pini& qn

Governor cover \

Injection pump
Control link ’ center pogition

/

rack pin

l Injaction pump

Annex B
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Injection pump ASM

* Stud
Cylinder block

TABLE 8 BACKLASH OF TIMINGQ%

3 mm (in)
Standard NN Limit
Crank Gear/ o N
dler Goar 0.04 (0.0017)\/(7 ~10.2 (0.0079)
Cam Gear/ -
idler Gear 0 03/}@ N @(0-007_9)
1A E\ﬁfEPf%ﬁND PLAY
mm (in)
r 5t AI’@@) m Limit '
| 0.058 — 0 »4{@11&23 —@Zﬁ 02 (0.0079) ]
% ‘CRANKSHAFT END PLAY
’_( \x mm (in)

\

érd - Limit

0.3 (0.0118)

RS

Return p/e Feed pipe

“6/059\1\@\\9@%0 0023 - 0.0082)
)

28 Remove the return pipe and the feed pipe.

—

* Fuel pipe
~ Return pipe ;

Aug 03
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Exhaust pipe - Inlet pipe - Turbocharger

29 Remove the exhaust pipe, the inlet pipe and turbocharger,

Turbocharger

Inlet pipe

Exhaust pipe

e e e e — —

DISASSEMBLY OF INTERNAL PARTS

30 Disassembly steps for the internal parts of the engine (Flgs 14 to 186) %oliows:

(1) Rocker Bracket Assembly, @
(2} Push Rods.

(3)  Rear Hanger. @4\9&@

(4) Front Hanger. . . v
(5} Cylinder Head Assembly, | ©\V

- {B) - Cylinder Head Gasket. ) O
{(7) Tappets. ) & & :3
(8)  Oil Pan, _{,;s\;\g;\ ) /\%}
1 i \\\

{9) Oil Strainer. (élf\} 2/ Q NN

S

QT
(10) ol Pipe \ N
(11) Cran®
(12 Fiywheel.

(13) Flywheel Housmg

(14} T|_m|ng Gear Case (without PTO). _
{15) Ol Pump Assembly.

- (16)  Idler Gear and Shaft.

(17) Cam Gear.

{18) Carﬁshaﬁ;

{19) Rear Seal Retainer.

(20} Piston Assemblies.

(21) Crankshatt,

Annex B
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 Internal parts (1/3)

Fig 14 Disassembly internal parts {sheet 1 of 3)

_ Annex B
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Internal parts (273}

(20}

Do not pull out
this bolt.

8}

Annex B
Page 34

Fig 15 Disassembly internal parts (sheet 2 of 3}
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Internal parts (3/3)

When provided with PTO

{14-1) s o
B @)

Fig 16 Disassembly internal parts (sheet 3 of 3)

Annex B
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Rocker bracket
Push rod
31 Proceed as follows:
(1) Remove t_he rocker bracket assembly.. MBx1 ..... 5 balts énd 8 nuts.) :

{2) Pull out the push rods (8 pes.).

Instail of
holts (8}

Cylinder head assembly

32 Proceed as follows: - @ @<>

(1) Remove therear and front hangers.

(2) When removmg the cylinder head l?{\} osegf%éowly, a little at a time, starting with

the outside, working in a circular patter &

{3) - Remove the cylinder hea embly ead gasket
%

(4) Pull out the tappet fr thep vlind

Head bolt
{M12)

&

Head gasket .

Front hanger

Annex B : . .
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Glow plug {2)

) Sphit collar (4} .
Conngctor {1} Seal; valve
. Spring seat (8)
: Guide; valve ' -
. %@
. © . _Valve spring (8]

' : 2 &
- 4

= P:J .

" Studs are applied with
sealing agent,

Do not pull them out.
(5 locationg)

)
i | % > _/: S ——

MR
Valve m a% <
N O
33 /ed as follows:
(1) Before disassembkling the valve mechanism, remove the connector, glow plug and nozzle

holder assembly,

(2) Compressing the valve spring, remove the split collar, spring seat, valve spring and valve.

! Annex B
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Timing gear -

34  Proceed as follows: .

(1) Remove the idle gear and the idle gear shaft.
(2) Pull out the sleeve from the tip end of the camshaft,
{(3) Remove the lock nut of the camshaft gear, and then remove the fiyweight assembiy and the

cam gear.

Bearing

Fig 18 - Timing gear

Anriex B | .
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Camshaft

35 Proceed as follows:

n Remove the snap ring that holds down the front -bearing of the camshaft from the fing
groove of the cylinder block.

(2) - Pull out the camshatft from the cylinder block, together with the beating. .

Crankshaft ‘ @@

Piston and connecting rod-

Piston ring (4
Q Snap ring (5)
e — ‘\’ Plst n B
Bush

{The drawing-cut of the bush must
be fimited 1o only when replaced.)

( //I/ PI@\J
n)rod bolt @
x_/( he drawing-out of the con'rod bolt )

must be Ilmlted to anly when replaced )

Connecting rod {7) ——

Cap (2)

\f Bearing (3]
Cap nut m _
Fig 19 Piston _and connecting rod
36 Proceed as follows:
(1) Turning the crankshaft, position the piston to be removed at the bottom dead centre.
(2) Loosen the cap nut of the connecting rod, and then remove it.
(3} Give another rotation to the crankshaft to posmon the piston at the top dead centre

- , Annex B
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(4) With the handle of a hammer placed at the bottom of the connecting rod, push the pistbn
assembiy upward out of the cylinder block. '
NOTES
(1) Before removing the piston, scrape the carbon depoasit off the cylinder wall.

- {2) When pushing out the piston'assémbly, care should be taken not to damage the
cylinder wall. :

(3) Attach. a tag with a cylinder number to the removed cabs and bearings to keep them in
order, :

Piston ring

37 Proceed as follows: ‘ v

(1) Remove the piston ring with ring pliers ~“{Rligfs: pi
<)£ o
4‘:i<3:7 4§?§Q>
" ‘é"‘-

: 1-85221-029-0.)

Piston pin x\b\ \)

38 Proceed as follows:

(1) Remove the snap rings with a cdmrﬁercially available tool.
(2) With a brass bar attached to the piston pin, push it out by hammering it lightly.

NOTE

Keep the pistons, piston pins and connecting rods in order for each cylinder.

. Brass bar

Annex B .
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INSPECTION AND REPAIR
Cylinder block

39 Proceed as follows:

(1) Check the cylinder block for wear, damage or any other defects.
(2) Use the hydraulic gauge to check the‘Water jacket water pressure.
(3) Apply water pressuré to the water jacket at 5 kg/cm? (71.1 psi) for three minutes.

| Zara
Cylinder bore /D @
Measurement position: 13 mm e/t/o % :
~ {Measure agg&% ifections)
Near 1 c’\rxp sion ring)

i

\\

{
(D;ﬁrm | Repair method
oy O N ;

the inner diameter

&( 079) Perform boring and honing of
N -
<7

Cylinder bore diameter and grade mark

40 The grade mark is stamped on the top surface of the cylinder block (on the'mating face with the
cylinder head), .

Bore grade mark
{Stamp position)

Annex B
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TABLE 11 CYLINDER BORE DIAMETER AND GRADE MARK

7 mm {in.}
\ Bore Diameter ’
Engine mm (in.) Grade
85.000-85.010 A
(3.3464-3.3468)
‘ 85.011-85.020
(ALE1 (3.3468-3.3472) B
85.021-85.030 c .
(3.3472-3.3476)

‘Cylinder body upper face Warpage ‘ [%
41 Proceed as follows: _ . @ '
@

{1 Use a straight edge @ and a feeler gauge @ to meas four sides .and the two
diagonals of the cylinder body upper face,

(2) - Regrind the cylinder body upper face if the measured.values arg-greater than the specified
limit but less than the maximum grinding aflowance. - @ : . .

\ )

g

© -
. . /{i A g @ ) .
(3) If the meastir %\V (}Jes\ the maximum grinding allowance, the cylinder body must be
repiaced. \&X &\.\) | o
<&ﬂmzler Body Upper Face Warpage _ mm (in.) h
* Limit Maximum Grinding
Standard mm (in.) Allowance
0.075 (0.0029) 0.15 (0.0059) 0.3 (0.0118)
(4 If the measured value is less than the limit, the cylinder body may be reground.
e — e
—-— A -
El >< I'r
‘ C - ~.D
- B - ~

Annex.B _
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Cylinder Body Height @ (Réference) mm (in.)
Engine Standard - '
4L E1 307.94 — 308.06 (12.123 —12.128)

Cylinder head insbection

42  Proceed as follows: | ' @

&) Remove carbon deposit on the bo surface f@ head with care not to damage the
valve seat, ‘ _ : .
Leakage:  Water pressure test Skgfem?iaf 3 @% | ‘

f(&%

- fﬁ\b
N
&<§\ \\

Cylindé\tfﬁ/éad lower face warpage

43 Proceed as follows:

{1) Use a stréight edge and a feeler gauge to measure the four sides and the two diagonals of ,
the cylinder head lower face. ’ '

(2) Regrind thé 'cy'linder head lower féce if the measured values are greater than the specified
limit but less than the maximum grinding allowance. .

Annex B
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(3} if Ithe measured values exceed the maximum grinding allowance, the cylinder head must be
replaced. .
Cylinder Head Lower Face Warpage mm (in.)
s Maximum Grinding
Standard Limit . Allowance
0.075 (0.0029) 0.15(0.0059)y - 0.3{0.0118)
~ -

Cylinder Head Height @(Reference) @Q Q m (in.})

Engine S}}I{davd:“\
ALE ssﬁyk/gn(1qg§§\é§>2523

NéTE o ' \ET“ <i$

if the cyllnder head Ig@ st i@ d, valve depression must be checked.

Hot plug
Hot piug depression

44 Proceed as follows;

{1} Clean the cylinder head lower face, taking care not to damage the hot plug surfaces.
{2) Use a stralght edge and a feeler gauge to measure the hot plug depression in a straight line
from the No. 1 hot plug to the No. 3 hot plug.
{(3) If the measured value exceeds the specified limit, the hot piugs must be repiaced.
Annex B
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mm {in.

Limit
0.05 {0.002)

N

I— A\

. Combustion chamber inspection ()

45 Proceed as follows: @

(1) Remove the carbon adhering to of A @bustlon chamber Take care not to
damage the hot plug fitting posmons

(2) Inspect the combustion char he h hole and the hot plug machined faces for
cracking and other damage. . :

{3) If cracklng or dam (j\g\gésent@der head must be replaced.

: NOTE

Be abs %erta% ;ghere are no scratches or protuberances on the combustion

cham @ tiaces I be in contact with the hot plug after it is in-stalled. These flaws
w) /_Qr\e the %

&9 B

\

" Hot plug replacement

Removal

46

Proceed as follows:

(1) Insert a 3.0 — 5.0 mm (0.12 — 0.20 in) dlameter brass bar into the nozzle hiolder fitting hole
until it makes contact with the hot plug.

(2) Lightly tap the bar with a hammer to drive the hdt plug free,

Annex B
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Inspection

47 Inspect the hot plugs for excessive wear and other damage. Rep[ace the h lugs if either of these
cond|t|ons are d|scovered ‘ 1_&

. Installation @

48 Proceed as follows: : @

{1} Align the hot plug knock ball < with the cylinder head g T to and tap it temporarily into

position with a plastic hammer. @ @
74 :

J\)

(2) Place a m hla@ sh Id proximately 25 mm {1 in) thick over the hot plug upper
surface 4.

(3) Use a noh press ° to exert a pressure of 4,000 — 5,000 kg (8,819 — 11,023 /39,227 —

49,033 N) on the metal plate covering the hot plug upper surface. This will drive the hot plug into
position.

(4) Lightly tap the hot plug head to make sure that it is firmly seated,

&= . STEES N
9 & &°
=)

Q 9} CASA

(5) Repeat the procedure Steps (1) — {4) for the remaining hot plugs.

Annex B
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NOTE | | | | |
Do not apply pressure greater than that specified. Damage to the cylinder head will result.

(8) Use a surface grindér to grind off any hot plug surface protuberances.

The hot plug surfaces must be perfectly flush with the cylinder head lower face.

{7) After grinding, make sure that the hot plug surfaces are completely free of p’rotubérances.
The hot plug surfaces must also be free of depressions. Once again, lightly tap the hot plug heads
to make sure that they are firmly seated.

.'He'at shield replacement . v \& :
O .
Removyal ‘ - / }7 @
O @§ S -
49  After removing the h?@ a @er and a brass bar T to lightly tap the lower side of the

heat shield — and drive it

) ~

SR
O

—

Installation

50 Install the heat shield to the cylinder head from the nozzle holder installation 'hole side. Lightly tap
the heat shield flange into place with a hammer and a brass bar. - The heat shield flange side must be
facing up. :

NOTE

Always install é new heat shield. Never reuse the old heat shield.

Annex B
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VALVE, VALVE SEAT INSERT AND VALVE SEAL

Inspection of valve seat

51 A = Contact width.

B = Valve depression.

Cylinder head

. J/\I‘alve
11 )

@<

_-—-

Valve Seat Limits

@

@

Valve'thickness

Stmd/énf Q\:-\ lelt
Contact width /(Q\Q\(Mma DNV - 25(0.0984)
Valve depression /,) lj 7 1.2 (0.0427)
Valve Th:ck@@ mm (in.)
Nor ~ (L\()mt .- Repair method

*’sﬁ

0.7
‘ @(0.0276)

Replace

<

Annex B
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Valve stem nqtside diameter

52 Measure the valve stem diameter at fhree points,
limit, the valve must be replaced.

ISUZU WORKSHOP MANUAL

if the measured value is less than the specified

Valve Stem Qutside Diameter mm (in.)
Standard Limit
_ : 7.0 6.85.
Intake Valve (0.2756) (0.2697)
: 7.0 6.8
Exhaust Valve (0.2756) (0.2677)

Valve seat insert replacement & v @
Remova| | ( \\ x :
\\// \g::y
53 Proceed as follows: /\ie% Q

N Arc weld x %Jmference « of the valve seat insert T.
(2) Allo \/

o :
removal 9? th Usn asier.

e \ei?sc :
o <

ake care not to damage the cylmder head |.

= to pry the valve seat insert free.

Carefully remove carbon and other fore|gn material from the cylinder head insert bore.
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Installation

‘54 Proceed as follows:

(1) Carefully pléce the attachment « (having a smaller outside diameter than the valve seat
insert) on the valve seat insert 7.

NOTE
Thé smooth side of the attachment must contact the valve seat Insert.

(2) Use a bench press — to gradually apply pressure to the attachment and press the valve
seat insert into place. 4,000 kg (8,819 Ibs.)

NOTE

<

Do not apply an excessive amount of pressure with the bench p Egmage to the vaive
seat insert will result. {?

E\"“‘:_;_@\/_
o—e{ ] ]@é}

N | Al

Valve seat insert correction & %x

55 Proceed as follows: // \§

(1 Remove thexe )from t ve-seat insert surface.

{2) Use a utter (15% and 75° blades) to minimize scratches and other raugh areas.

-This will brin act width back to the standard value, Remove only the scratches and rough
areas. Do not f way too much. Take care not to cut away unblemished areas of the valve seat
surface. . -

Valve Seat Angle (Degree)
45
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NOTE

Use an adjustabie valve cutter pllot. Do not allow the valve cutter pllot to wobble inside the
valve guide.

(3)  Apply abrasive compou'nd to the valve seat ingert surfﬁé.\
_ O
o {4) Insert the-valve into the.valve guide. @

(5) Apply light pressure to the valve whne turm @he valve seat msert

(6) Check that the valve contact W|dth is corre t

{7) Cheek that the valve seat insert Y Q @Nlth the entire circumference of the

valve, h

(8) . Clean the head and valvet% e the e compound and metal particles. '
_ : Q\ .

Valve spfing inclination

56 Use a surface plate and a square to measure the valve spring mcllnatlon If the measured value
exceeds the specified limit, the valve spring must be replaced.

Valve Spring Inclination . mm (in.)
Standard Limit
Valve Spring Inclination © 8%809) . 39%4)
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Valve spring tension

57 Use a spring tester to measure the valve spring tension. If the measured value is less than the
specified limit, the valve spring must be replaced.

Valve Spring Tension . : kgf (Ib}
' Standard ' Limit
Valve Spring Tension at 7.0 15.0
29.9 mm Set Length (37.479) (33.069)

2
&

~

Valve spring free length : : w @Q

58 Use a vernier caliper to measure the valve spring ﬁ@gth &easured value is less than the

specified !imtt the valve spring must be replaced

. Valve Spring Free Length - \\// \\% mm (in.)

2 {;sch{af;\% Limit
Exhaust and Intake v@\ o248 40.0

Spring Free Length (NB575) (1.5748)

NN O |
§&M@Yfﬁ(<
OV

TAPPET (Cam Follower or Vaive Lifter) AND PUSH ROD

59 Inspect the tappets for excessive wear, damage and any abnormalltles Use a micrometer to
measure the tappet d[ameter

Tappet Diameter mm (in.)

Standard

20.967 — 20,980
(0.82547 — 0.82598)

Tappet Diameter _
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60 Use a dial indicator to measure the clearance betWeéh the tappet and cylinder ‘body tappet traveiling
bore. . - ’

S
Tappet and Tappet Travelling Bore Clearance SN NS - mm{in.)
. Standard."/ Limit
Tappet and Tappét Travelling Bore 0.020 l\f .o} 0.08
Clearance (0.00078"- 000213) {0.00315)
- = -

, i
SO &
Ve

PUSH ROD &%9 @ :

61 Usq‘% {ller gauge~{o méasure the valve push rod runout. Roll the push rod along & smooth flat
(h}t ) |

Su rfaag\| ation).

__Push Rod Run-Qut mm {in.)
L ' Limit '
Push Rod Run-Out 0.3 (0.0118)
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CAMSHAFT

Inspection of cam shaft

62 Check the journal and the cam for evidence of wear, damage or any other defect.

NOTE

-

~ With the front and rear parts of camshaft pressed in with ball bearings, and with the cylinder block
pressed in with roller bearings as the centre bearing, check to see if the camshaft rotates smaothly
with no play at each bearing.

Measurement of journal and cam

63 Proceed as follow_s:

Camshaft

(1) Cam height (A - B) mm:

Cam Height (A-B) /) Cﬂ“’ mm (in.)
. standard TV <SLimif Repair method.
Intake 6.13 (@241 | N§83(0.2295) Replace
Exhaust 6.43,(0:2631) ) "\\:13 (0.2413), Replace
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3

(4)

ROCKE

Centre journal diameter:

ISUZU WORKSHOP MANUAL

Centre’'Journal Diameter . m (in.)
Nominal Limit Repair method
52 0 51.92 ¢ .
(2.0472) (2.0441) Replace
Uneven wear of journal
Uneven Wear of Journal mm (in.)’
Nominal Limit Repair method
524 s .
(2.0472) 0.06 (0.002) Replace
Runout of camshaft % '
Runout of Camshaft @ , mm {in.) |
Nominal Limit (/ ); Repair method
0.02 !

Replace

A

S
Qs

S

/Pp\ g@

HAF OCKER ARM

B84 ﬁ%g%,t all dlsassembled parts for wear, damage and any abnarmalities.

Aug 03
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Rocker arm shaft outside diameter
685 Use a micrometer to measure the rocker arm outside diameter.
86 . If the measured value is less than the specified limit, the shaft must be replaced. -

Rocker Afm Shaft Diameter ‘ . mm {in.)

Standard

11.935 - 11.955 '

Roc_ker Arm Shaft Diameter (0.4699 — 0.4707)

Rocker Arm Shaft and Rocker Arm Clearance .

87 Proceed asfollows:

(1) Use a vernier caliper to measn@% {@%mg inside diameter.
. Rocker Arm BUShll’tg f\\:\{i iatréte rmm (in.)

Standard

11.960 - 11.980
Rocker Arm B%Qk\]fnsmeg\n@@ (0.4708 — 0.4717)
‘ T
—

@&/

{2) - Measure the rocker arm shaft outside dlameter Replace either the rocker arm or the rocker

arm shaft if the clearance exceeds the specified I|m|t

mh (in.)

Rocker Arm Shaft Outside Diameter
Standard Limit
Rocker Arm Bushing and 0.005-0.045 0.2
Rocker Arm Shaft Clearance (0.0002 - 0.0018) (0.0079)
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{3) Check that the rocker arm oil port is free of obstructions. If necessary, use compressed air
to clean the rocker arm oil port.

, ;
- e ity vl LR SEri i | )
f"

PISTON, PISTON PIN AND PISTON RING o ﬂ
Clearance between piston and cylinder bare @\@
68 Proceed as follows: \
{n Measure the outside diameter of th n at ab mm from the top In a right angle to -

the piston pin (in the unit of 1/1,000 mm) g% :
(2) ' Calculate the clearance bas @ Q& nts of the cylinder bore and the outS|de'

diameter of the piston. :
(> W mm (in.)

| 9?9?%“0 (\;ﬁﬁ/@ 076 - 0,035 (0.0006 ~0.0014) |

. Outside diameter of piston and grade mark _

62 The grade mark is stamped on the top surface of the piston.

mm (in.)
Model Outside diameter of piston ' Grade
84.075 —84.985 (3.3454 — 3.3458) A
4LE1  84.986 -84.995 (3.3459 - 3.3462) | B
84,996 -85.005 (3.3463 ~ 3.3466) C.
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Grade mark
(Stamped)

Wear of piston pin (outside diameter)

Wear of Piston Pin (outside diameter) - : -ﬁ%‘n\({n.)
Model Nominal | Limit Refwarks
25.0 24.97 @)
ALE1 - ),
. . (0.9843) (0.9831) ‘/ﬁ}v

=

. - ) B “‘ - Y-__
Clearance between piston pin@%j%ton jew
7 .
C QN mm (in.)
N4 \ . Standard

‘ S
%& Th 0.002 - 0.012
L 4 i .

(0.00008 — 0.00047)

Piston ring gap

70 With the ring inserted into the cylinder bore, push it in with the piston head so that it becomes a right

angle to the cylinder, and then measure the gap of the piston ring. If worh beyond the limit, replace the
rings.
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_ Piston Ring Gap mm {in.)
4LE1 Standard Limit
1st compression ring (© 08'729:%3; 38) 15
' — ' ~ 0.0590
2nd compression ring © 0?5385— 0065197) ( )-
o 02-04 1.0
Oilring (0.0079 — 0.0157) (0.03937)

Clearance between piston ring groove aind ring

71 Measure cléarance at several places on the circumference.

rings or piston.

CONN ?%G- 20D AN _

4L.E1 : A\ mm (in.)
_Standard Q) | Limit
I 0.085 — pAG! 2.0
15t compression ring (0_003%@) (0.0078)
_ - o 0.050.— §.085
2nd comprgssson ring (0.00200.0038). 015
030 — ) 0.0059
Oil ring %@ég%? (8&% ;’%g/ (0:0059)
H011 ~ 0402,
AN
©)
%ﬁ NECTING ROD BEARING
Tor’si&aﬁ parallelism of connecting rbd
72 If worn bayond the limit, repair or replace.
Torsion and Parallelism of Connecting Rod mm {in.}
Per 100 mm (3.94) Standard Limit
Torsion . 0.05 (0.002) 2.0 (0.00789)
Parallelism 0.05 (0.002) 0.15 (0.0059)

Aug 03

If worn beyond the limit, replace the-
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73 Clearance between small end pin hole of connecting rod and piston pin, inside diameter of bushing. -

mm (in.)
ALEA Standard Limit
0.008 — 0.020 0.05
Clearance (0.0003 — 0.0008) ' (0.0020)
inside diameter 25 (0.8268) -

Connecting rod bearing inspection

74 Proceed as follows:"

(1)
(2)

bearing must be replaced.

(3)

@s
ring cap to

Tighten the torque and the(@

Fit the connectlng rod bearing lower ha &% %

Check the ‘connecting rod bearing

@pemﬁed torque.

d bearing cap.

S

kg m (ft.Ibs. )
Conne’/ln \\o\l 2 7.5-85
tlgpt/ejn que\@ - (54 -81)
NI

if the tension is insufficient, the

75 Clearance between bearing and crank pin, inside diameter‘with bearing installed and without,

Annex B
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CRANKSHAFT AND CRANKSHAFT BEARVING %
Outside diameters of journal and pin

76  If wom beyond the limits, repl_ace _ @

Crank}éurnai - 3 @j) - mm (in.)
, | Standard /2N Limit
4LE1 6040'(2.2047) 59.86 {2.3567)

Crank pin _mm {in.)

N /\%ndard ~ Limit
4L;;m\/ <290 (1.9291) 48.87 (1.9240)

NOTE & - o |
When there o s\ n-tiney Ffo the crankshaft replace it with a new one without grlndmg it
for reuse. ) ‘ ‘

® ‘\

Clearance between journal and bearing inside diameter with bearing instalted and without

mm {in.)
Standard Limit '
0.029 - 0.072 0.11
Clearance (0.0011 — 0.0028) (0.0043)
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Runout_of crankshaft - o @
77 Replace if beyond limit. . . ©

Runout of Crankshaft | _ . ,@rﬁmﬁl.)
~ Standard imit ™
0.025 (0.001) _ _2:08:(0002) />
\ N AN

S

AN,

S i

Crankshaft gear \\@ \y
’

78 Check the. cra%waﬁ gear visually for damage and any other defects.

Oil seal
79 When the lip of an oil seal is found defective, replace it with a new one,
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installation

80 Use the crankshaft front ofl seal installer to inétall the crankshaft front ol seal.

FLYWHEEL AND RING GEAR : ‘ @
Ring gear replac_ement' ' @
K

">
81 Inspect the ring gear. If the ring gear teeth are brotgﬁ./g excesswely worn, replace the ring gear.

Removal
82 Strike around the edges of the rmg 9 Kf%ﬁj rw&hlsel to remove .

e

/?\\

Proceed as foltows;

/

N

(1 Heat the ring gear evenly with a gas burner to invite thermat expansion.. Do not allow the
temperature of the gas burner to exceed 200°C (390° F).

(2) Use a hammer to install the ring gear when it is sufficiently heated.
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TIMING GEAR

Uneven wear of idle gear shaft

Idle gear shaft -mm {in.)
"~ Nominal Limit
45.0 (1.7717) 0.1 (0.0039)

Clearance between idle gear bushing and shaft

~ Standard

0.025 — 0.085 (0.001 -0.003%).]

| (@)
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'REASSEMBLY

CYLINDER HEAD ASSEMBLY

Glow plug (7)
Connector (8} Seat valve (1)

5
o Ksmit cillar (5)
g éﬁi '
-6 [

Spring seat {4)

(@

e
Apply Locktite No.262 &
to this portion.

{5 locations)

Vaive spring {3}

g Valve (2)

W L&
Important operaﬂQQs «/@Xf ._
Valve stem JQ
84 Pr&\%‘%as follows?
) -/ Lubncate the oil seals and valve stem seahng area with engine oil.
(2) Use a valve stem o:[ seal installer to'install the oil seal.
Valve Stem Oil Seal Installor: ~ 5-8840-9033-0

. . . | Annex B
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Intake and exhaust valves

85 Proceed as follows:

(1) Place the cylindler head on a flat wooden surface.
(2) Lubricate valve stems with engine oil.

(3) Install the valves to the intake or exhaust guides.

(4) Install the valves to their original lapped valve seats.

| &
| _ @)
| | = ©©©

@ -

86 Install the valve springs with their painted end (the ¢lgse

/‘,';7 (\.

e N
Spring seat split colla@ ' w

87 Proceed as follows:

(1 Use a spring compressor to hush the valve spring into position.
(2) | ~Install the spring seat split collar.

(3) Set the spring seét-split colfar by tappihg lightly around the-head of the collar with a rubber
hammer. :

Spring Compressor;,  5-8840-9030-0

Spring compressor

Annex B ‘ :
Page 66 _ 7 ‘ Aug 03




ISUZU WORKSHOP MANUAL

Nozzle holder assembly

88 Before assembling the nozzle holder assembly, check to see if the spray condition and the spray
pressure of the injection.nozzle are approprlate {(Refer to “INSPECTION AND SERVICE.")

89 Assemble to the cylinder head the gasket {(heat shield), heat shield, corrugated washer and gasket
~ (nozzie holder) in this order.

90 Install the nozzle holder assembly, and then tighten it to the specified torque
_ . kgm (ft lbs.)
Nozzle holder assembly 4.0-5.0(29.0-36.0)
tightening torque

~ ’ Nozzle holder AS

: . Gasket >
. ﬂ:‘/ ru @ washer -

Glow plug and connector QQ

91 Assemble the glbw tig-{o the cyl ad and then tlghten it to the specified torque.

92  Install the con/q/e\\g o e Qg, and then tighten until snug. .
/,J\\/ kg m (ft. Ibs.) -

@) &\?\arts Tlghtenlng torque

S\ Glow plug  15-20(11.0-14.0)

Glow plug '

Connector

y _ ‘ Annex B
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PISTON AND CONNECTING ROD

Piston ¥ing (B} ——-——pm]

Piston {1}

R )
@/ Snap ring _(4}

Piston pin {3) Bush {2)

& @/ *%&

I’lﬁ

. Cap nut (8)

Fig 21 PIStO@YN@
Important operations /g@ Q o

Piston

93 Usea plston heater to heat/Q}%sionst> imately 100°C {212°F). .
[

&

N

Conventional
piston heater

Connecting rod

94 Proceed as follows:

(1) Install the conhecting rod to the piston with setting the rﬁarks as illustrated.

(2} Install the piston pin into the piston and the connecting rod bushing.
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lGrade mark

Front mark p / @
Engine |
front - ’

direction

S

Isuzu mark.

{Hot plug side)

Cylinder
number
stamped side

D ' N
~ Piston pin snap ring 0) @@‘§

95  Proceed as follows: _ é\
- (1) Use 3/53{ %&Ei@;ﬁ)ﬁs to install the piston pin snap ring.
(2)  Cfietkinat th (p@e\

\

5%%\ 2 QQ

oves smoothly on the piston pin.

N

Piston Ring

96 Proceed as follows;

(1) Use a piston ring installer to install the three plston rings.

Piston Ring Installer.
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{2) Install the.piston rings in the folloﬁing order.
a. Oilring.
b. 2nd compression ring.
c. st compression ring.
The rﬁ.arked si-de of the two compression rings must be facing up.
" The undercut side of the second .compressi.on ring will be facing down,

As the oil ring has no any facing mark, it may face in either direction.

=

<

(3 Lubricate the piston ring surfaces with engine oil.

{(4) Check that the piston rings rotate smoothly in the piston ring groo

D
S
>

. ' %:?/
REASSEMBLY OF INTERNAL PA@

97 The reassémbly steps for t\h/(é:'l_“n\-te‘}al p ‘ .engine are shown in Fig 22 to 24,
: AN . : e

(1) Crrankshaf‘t. x((;;\;/ ) Q\J\(;\\)
(2) © Piston ﬁ?&y. Q&
(3) Rear%@ﬁ etainer. .
() Camshatft

(5) Cam Gear.

(6) Idier gear and Shaft,

{7} Qit Pump Assembly.

(8) Timing Gear Case (Without PTO).
©  Fiywheel Housing. '

(10)  Flywheel,

(11 Crank Puiley.

(12) Qil Pipe.

{13}  Oil Strainer.
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Qil Pan.
Tappets.

Cylinder Head Gasket.

" Push Rods.

(14)

(15)

(16)

{17} Cylinder Hear_:l Assembly.
(18)

(18)  Rocker Bracket Assembly.
(20)

Engine Han'gers.

Fig 22 Reassembly internal parts (sheet 1 of 3)
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Fig 23 Reassembly internal parts (sheet 2 of 3)
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Fig 24 Reassembly internal parts (sheet 3 of 3)
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Crankshaft bearing

98 Note that théré is an oil hole and an oil groove in the upper bearing {on the block side), but not.in the
lower bearing (on the bearing cap side).

99  Fit the bearing tang firmly into the slot m.achined on the cylinder body bearing arches.

With oil hole
and groove Flt correctry
(Upper)
' : No oil groove and hole
' ‘ (tower) Q
Crankshaft and bearing ©<>
100 Lubricate the bearings with engine ail, .install the crank mstall h\rust bearmgs with the

groove facing the crankshaft, S %

Y 7 Bearing

Crankshaft bearing cap

101 Proceed as follows:
(1) Lubricate the bearing cap bolts with engine..oil.
(2} Install the bearing caps to the crankshaft.

The arrow mark must be pointing to the front of the engine.

(3} Tighten the bearing cap belts to the specified torque a I:ttle at a time in the numerical order -

shown in the I||LIStI’atIOI’1

kg m (ft. Ibs.)
8.5 9.5 (61.0 - 69.0)

Crankshaft.bearing cap boft
tightening torque

Annex B . :
Page 74 Aug 03




1SUZU WORKSHOP MANUAL

4 " Check that the crankshatft turns smoothly by manually rotating it.

‘ Arrow mark |

i
T e e

102 Pasition the rings as shown making sure the ring gaps are away from the thrust side.

1

' ' /4\ %
Piston and connecting rod )

}_, =/ /\ i
103 Lubricate the piston, @n rings % <] connectlng rod beanngs with engine oil.

104 Position the p|sto@>mark \Q the front of the engine.
105 Use the p|ston § compress the plston rmgs ‘
106 Use a l‘n\me/g %ﬂ piston in until it makes contact with the crank pin.

107 Atﬁ%a\a e t|me§.te the crankshaft unt|l the crankpin reaches its highest point.

- 108 Set the bearing cap cylinder number marks and the connecting rod cylinder number marks.

109 The marks must be facing the inje_ctibn pump side.

kg m (ft.lbs.)

75-85
(54 - 61)

Tightening torque 4LE1
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NOTE

After installation, confirm that the crankshatt rotates smoothly.

Cylinder No,

110 After applying engine oil to the lip of the il seal, install the retainer. )> alant,
WH

111 Tighten bolts on the retalner to the specified torgue in the order <
) , : k :(It\l“DS.)

rReta‘iner tightening torque l 0/8?-/\\1\\2,}60 -9 \)/ *

‘ ‘ ' /2 | .

® TSI
ot

Installation of retainer

in the figure left.

Camshaft assembly i&uﬂ Q@
112 "Proceed as fol&.@s:hx‘ \5 ‘
—/

(N Apply engine oil to the inside of the bearing of the cylinder blogk, and then install the
camshaft assembly. .

NOTE
~ When installing the a‘sse_mbly, care should be taken not to damage the bearing.

{2) After installation of the snap ring to the outside of the front béaring, check to see if the
camshaft rotates smoothly. ' :

|

|
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Cam gear and sleeve
113 Proceed as follows:

(1) Install the cam gear to the camshaft so that the timing point+(a dot mark "-") comes to the
front side. :

(2) With the fiyweight installed, tighten the cam gear with a lock nut.

kg m (ft. Ibs.})
Cam gear tightening torgue 7.0-9.0(51.0-865.0)

(3) Apply engine ail to the shaft of the sleeve ahd the siide of the flywsight.

into the tip end of the camshaft.

NOTF | | | _ /\\Q

‘Check to see if the sleeve moves smoothly@\\/}

(4) With the lip of the s|eeve placed in the cavity of the %ht insert the shaft of the sieeve

x

Idie gear K\\& @ : _
114 Install the/pie@eéf sha{%\g © 0il hole facing up-ward.

115 Lubrj ca%tgefsha @%}I
" 116 lms\gx idler gear

117 Align the timing marks as shown in the illustration.

118 lnstall. the thrust collar and ﬁghten the bolts to the specified torque.

_ _ , kg m (it Ibs.)
Thrust collar tightening torque | 2.1 - 3.1 (15.2-22.4)

Idle gear
Timing point

Thrust callar

' Timing point
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Tihing point

i o ) Crank gear

Oil pump assembly

119 Proceed as follows: ' : . - %

O
(1)~ WhenPTOis not provided, |nstaII the oil pump assembly tot{\ :2 er block.

(f. Ibs.)
Ol pump tightening foraue | 19-29 14\(1»&1 0)~

<)

1(0

*@

Cylinder block

/J\/

(2) When PT%XGW&M %}h oil pump to the front plate.

kg m (ft. Ibs.)

Oii purnp tightening torque :
(PTO Provided) . 08-12(60-9.0)
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Front plate (only for those provided with PTO)

120 Apply liquid gasket to the front plate incorporated with the ail pump befare installing it to the cylinder |

~ block.

' o kg-m (ft. Ibs.)
| Front plate tightening torque | 1.9-29(14.0-210)

Frant plate

{with PTO}

Front oil seal

121 Install the front oil seal to the timing gear cas

122 Installation is made according to the “L”@

\\> L dimension

PTO not providet_J)) ({11602 - 60.8 (2.370 — 2.384)

| PTO provided— O)P 402408 (1,582 - 1.608)
O .

@ %ﬁ oil sea! ~ Timing gear case
. .Z " . .

PN Q%\\ = ' 7

mm {in.}

Timing gear case (with governor)

123 When not provided with PTO, install the timing gear case to the cylinder block. When provided with
FTO, install it to the front plate. . _

(1) Put the link plate of the _governor incorporated In the gear case through the connecting hole
of the injection pump in advance.
(2) Apply engine oil to the bushes 'provided on both ends of the main spring lever of the
governor. ‘ o '
{3) Apply'sealant to the gear case, and then install it to the cylinder block or the front plate, .
. kg'm (ft. Ibs.)
Case tightening torque 1.9-2.9(14.0-21.0)
Annex B
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(4) Assemble the gasket and the governor cover to the top of the gear case, and then tighten
them to the specified terque.

: : _kg'm (ft. Ibs.)
Cover tightening torque 08-12(6.0-9.0)

Governor cover

Flywheel housing
- 124 Install the flywheel housing to_f%y[mder

- ® N kg'm (ft. Ibs.)
| _Fiywhesl nolising) tightering fariue | 4.2~ 5.6 (30.0 - 40.0)

S ——

D)

Flywheel
125 Lubricate bolts with engine oif,

126 Tighten a little at a time in the sequencé shown in the illustration.

kg-m (ft. |bs.)
Flywhesl tightening torque 9.0-11.0 (65.0 — 80.0)

Annex B .
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Apply \
engine oil

Crank pulley
127 Lubricate the lip of the front, seal with oil. Install the crank @y, Ig;:k the crankshaft and tighten the

front- bolt. | |
m‘@) * kg'm (f. ibs.) \ o 1

- Crank pulley tightening torque 47.00219.0 (123.0 - 137.0)

&
\%\
&
_ Oil pipe ane\ \Qst

128 Pr&i}e sfoilows \ ‘ | | ) I

- / .
(1) — Install the oil pipe from the oil pump assembly to cylinder block and tighten the sleeve nuts.

(2) Install the oil strainer to the ail pump, and then tighten the bracket of the strainer to the No. 2
beanng cap.

Oil pipe and oil strainer 1.9-2.9(14.0-21.0)
tightening torque )

]

To 2nd bearing cap
. t

Qil strainer

Gil pipe

Annex B
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Oil pan

129 Procesd as foliows_:

(1} Apply sealant to the oil pan.

{2) Install the oil pan to the cylinder block and tighten fixing bolts evenly.
kg'm (it. bs.)
Oil pan tightening torque | 0.8~1.2 (6.0 - 9.0)

Q<< -

Tappet and head gasket

130 Proceed as follows: o @f @
n Install the tappet to the cylinder blo@\ @k

(2) When installing the head g «ﬁ%m up. p mark of the parts number (last 4 dlglts)
which is between the No. 2 and Ncaf ‘

e(r&& asket

Parts number (Last 4 diglts)
Stamp mark position

Cylinder héad assembly
131 Lubricate the bolts with oil.

132 Tighten the bolts in the sequence shown in the iliustration to the specified torque.

kg m (ft. Ibs.) _;
Bolt size Cylinder head assembly tightening torque ;
M12 x 1.5 8.5-95 Cegrane
(8each) . (61 - 69) . 80790
M8 x 1.25 25-35
(18 - 25)

Annex B : ' : '
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|

Push rod .

133 Install the push rods. ' @9

Rocker arm bracket assembly

134 Apply Ilquld gasket to the bottom of the ro I}% ssembly, being careful not to get any in
Hiust

the greove around the oil galiey as shown

135 Install the rocker arm brackeﬁ/%p/i

tighten to the specified torque

z;@\s\yre the push reds align with the rocker ‘arms and

kg'm (ft. Ibs.)

assé ght;fgi%rq\de - 08-12 (6.0-9.0)
\\Jf @\ Rocker arm
\ T

Rocker spring

Rocker arm
bracket

(Rocker brackel hottom surface)

Apply stem of sealant

void the application
f sealant to this groove.

Qil gallery

, . : Annex B
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Adjustment of valve clearance
136 Refer to Page 20.
Front hanger and rear hanger

137 Tighten them to the specified torque shown below.

kg'm (ft. Ibs.)

Front hanger and rear
hanger tightening torque

1.9-2.9(14.0-21.0)

Annex B
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REASSEMBLY OF EXTERNAL PARTS

External parts (right-hang side)

Frg 25 Ex {ﬁﬁyaﬂé lo g%%the right-hand S|de of the englne
138 The foHowmg ext%a\g ans ar éé\ieid ofr the rrght-hand side of the engine:

{1) DIpS

(3 %&gjﬁri@

( N / Injection Pump Housing Cover
(5) Fuel Pipe.

{6) Leak Off Pipe.

{7) Fuel Hose.

{8) Injection P_ip‘e.

Aug 03
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External parts {left-hand side)

—

Fig 26 External parts IocatWﬁ— a@ of the engine
| o ) O
139 The following external parts are |ocg¢§ Tﬁ7e Ieft% site of the engine:
: <‘:§ @
9)  Water Pump. (\% 2 @

(10) " Thermostat an@)a)er/dutl
T (1) Cylinde&\l@%ﬁi{er.

{12)  Exha t@%mfold.
(13} Starter.

{14)  Generator.
(15) Fan Pullsy.
(16}  Fan Belt,

(17) Cooling Fan.

Annex B i o
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Dipstick
Oit filter (cartridge)
140 Proceed as follows:
(1.) . Insert the dipstick.
(2) Install the cartridge with a filter wrench (commerciélly avai}able). _ :
a:  Apply én'gine oil thinly to the gasket of t.he cartridge. | -;

b.  Screw in the cartridge until the gasket comes into contact with the seal, and then -
tighten it by giving it about 3/4 turns

(Reference: - Tightening torque 1.2 to 1.6 @'ﬁ\(“ - 11.6ft. lbs.)

s S
s,

4

injection pﬁﬁp () | 0\N _

141 Align the two (2 fuel cutﬁ rand the governor and lock into place with a pin. This will
center and hold the contr /}kgor the n of the injection pumps. . '

. \

]Q\)% < %er%ogﬁrgs Fue! cut lever
PR\ S

/

\ _ Pin A= X ',-.,,/_ _ :
RN Control fink (69) [y o . =

ST L W

L — |

142 Install a new shim with the same thickness as the one that was removed. (Refer to the maintenance
. 8ection on shim selectlon) .

Injection pump ASM

Shim

Cylinder block

. Annex B
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143 Install the injection pump making sure the rack pin Is in the gr’oo've of the control rack before
tightening the injection pump to the specified torque.

_ kg-m (ft. Ibs.)
| Injection pump tightening torque 1.9-2.9{14.0-21.0)

144 Remove the rack pin (6@) which is mserted into the fuel cut lever, and then confirm that the fuel cut
lever moves smoothly. ‘

l Injection pump
A/cemer position

-_6}..__

I‘\;Flfi‘iljpm A&
B¢

&
Injection pump housing cover < \ /

145 After applying sealant (TB1207C) to the housing cov@%ﬂ)t to@er block by the side of

the |nject|on pump. &(
. : V e~ kg-m (ft. Ibs.)
Injection pump housing - 0.8 0-9.0) :
tightening torque r\O @:7 C
= ) Y

Control link

NOTE

The areas of the. housi %t
from the cover ed
@
- ) j
. . : i
Housing cover Apply potion of sealant |
i
@ & (
About dmm in width
About 2mm from the cover edge
around the balt hole )
Annex B
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"Solenoid assembly

148 Proceed as follows;

)] Apply seaiant (TB1207C) to the surface {bite groove) in which the sofenoid is installed.
NOTE '

Avoid the application of sealant to the screw thread.,

{2) Screw in the solenoid from th'e rear of the cylinder hlock (the rear of the No. 3 injection
PUmp rack), and then tighten it to the specified torque.

‘ : kg-m (ft. Ibs.)
Solenoid tightening torque | 1.5-25 (11,0 18.0) :[ !
i ] 3
)

érnd 4o Instalied surface
S ( Apply surface
of sealant

=1
_ .
N o
&\_//J/ E Screw thread
\%., ( Avoid the application)
% of seajant ]

Fuel pipe’’
Leak off pipé
147 Proceed as follows: - _
(1) Install the fuel pipe to the injectioﬁ Pump and then tighten it to the specified torqus. |
(2_). Install the leak off pipe to the nozzle holder and then tighten it to the .specifi.ed tdrque.

Kg:

Fuel pipe and leak off pipe tightening torque
'  20-~25(140-18.0)
25-35(18.0-25.0)

F uel pipe

Leak off pipe :

Annex B
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NOTE

(3)

injection pipe

148 Install the injection pipe to the injectlon pump and the no .

nuts.

NOTE

When tightening it, hold the pipe securely by hand so that it will not rotate.

Connect the fuel pipe and the leak off pipe with the fuel hose and fix them with clips.

Leak off pipe g

Fuel hose

 Nozzle holder pump @
g
/f“\,

&k ‘m (ft. [bs.)

Injection pipe tightening torque \4/5 (\Q\Q -18.0)

(&N RN
\Q‘:’
oo

ﬁQE:V
Set the thread of the sleev@> écure

e tightening it up.

Nozzle holder

Water pump assembly

149 Proceed as follows;

(1)
@

Annex B
Page 90

Put sealant on the water pump where it contacts the block and head.

Tighten to the spebified torque.

kg'm {ft. ibs.)
Water pump tightening torque 1.9-2.9(14.0-21.0)

der a @n them up with sleeve

Aug 03



Thermostat

Water outlet pipe

specified torque.

%
150 Assemble. the thermostat, install the gasket and the Kag\y
. , ~ ) ! \j
/

" Adjustm

-

nt

e

151 R\e\%}

ISUZU WORKSHOP MANUAL

Tighten together with

adjusting plate.

tlet pipe, and then tighten it to the
\\j\‘

: “kg'm (ft. Ibs.)
Water outlet pipe tightening torq@ \

1929 (14.0 - 21.0)
o

t pipe

. N ("-.'.c
@)

(o ectic;n 1 "GENERAL INFORMATION — MAINTENANGE”.

Cylinder head cover

152 Proceed as follows:

4y

NOTES

(2)

torque.

Aug 03

Instalt the gasket to the cylinder head cover.

(1) Much care should be taken for the gasket not to get dislocated or iwisted when
installing the head cover. :

{2}  Avoid the application of sealant to the rubber gasket.

Install the cylinder head cover to the rocker arm bracket, and tighten it to the speqified

Annex B
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kg-m (ft. Ibs.)
0.2-04(1.4-2.9)

Cylinder head cover
tightening torque -

| N
| A

Gasket

Rocker arm
bracket

153 Proceed as follows: : , @ ;
' {1) Apply sealant (TB1207C) to the surface in which the air @ﬁipe is installed,
{2) - Install the air inlet pipe to the cylinder head cohte i @a specified torque,

AT (i Ibs.)
E\ir inlet pipe tightening torque | \O//B - 12\\(Q\D§ 9.0)
7

Air inlet pipe

Exhaust man.ifold%y

154 Assemble the gasket to the cylinder head, install the exhaust manifold along the stud bolis and
tighten it to the specified torque.

: kg'm {fi. Ibs.
|| Exhaust manifold tightening torque 1.9-2.9(14.0-21.0)

Exhaust
manifold

Annex B '
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Starter
155 Install the starter to the flywheel housing, and tighten it to the specified torque.

, kg'm (ft. Ibs.)
Starter tightening torque ‘ 9.5 ~11.5(68.7 — 83.2)

Starter

Generator
156 Proceed as foilowé:

(1) Tighten the adjust plate tog'ether w'%@/

- (2) Install the bottom of the genera he
with bolts and nuts.

(3) Install the fixing bolts (915 %{)p

tightening.)

N
[
NS
I’
<o

Geherator

Fan puliey and fan belt
157 Proceed as follows:
(1) Install the fan puliey to the water pump and then tighten it up. (2 locations)

(2} Set the fan belt to each pulley.

Fan puliey

Water pump

Fan belt

Annex B
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Fan belt tension

158 Adjust the alternator as specified and tighten to the specified to_rq-ue.

Cooling fan

1-59 ‘ Proceed as follows:

Assemble the spa@}ﬁgﬁ (@%ﬂmling fan.
=0 i,
Tighten it to hés\p} ified t . 4 locations:)
SR '
@ Eéng faﬁ 7 Spacer

(1)
@

Annex B
Page 94

rnm (in.)

Deflection amount (Press the belt at its
centre between the pulleys with 10 kg
{22 Ibs.) force.) .

8 to 10 (0.315 — 0.3937)

kg-m (ft. Ibs.)

Generator upper tightening torque

1.8-2.9(140-21.0)

Generator lower tig_h{ening torque

3.5~ 4.7 (25.0 - 34.0)

Adjust plate tightening torque

19-2.9 (14.0-21)

/.'

2%

=

S
2
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SECTION 3 - LUBRICATING SYSTEM
LUBRICATING OIL CIRCULATION DIAGRAM

Valve opening pressure Tkglem? (14.0 PSH

<O

Oil gallery

S |

% Cylinder head
Valve ' __@

Opening g \ 7 Rocker arm
(64.0 PSI) : ' :

¥ N, '
g -en Coﬁnecting rod ' @overzz@ N Rocker shaft
1

i Oil filter

Main bearing Idle gear bush

T
'
]
‘
1
1
1
|
1
|
|
'
'

Qil pump Recker arm _

—

)
| \&\?}  igigm
LN ¢
i 'Straine%%r{; @E{on "“’m”’;..‘

|
|
o
h ] ) J

/:'J \-7 i é Tappgt Valve stem gnd
. \\_9 Piston | ; i A :
%“- pin boss 1o ' :
§ Pl : |
) s | |
' AN ' 1 i /
Qil pan
——————— Pressure feeding ~ ---------eooood » Non pressure feeding

Fig 27 Lubricating oil circulation diagram
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OIL PUMP

\w‘ ~ = R //
Qil pump Common ] ~

(cammeon) ' N ' %

. Body; Oil pump . WIthPTO _—  Front plate
Pin (common) Without PTO Ig ;
Rotor; outer : -l' r \\
! { >
Roter; inner . ~
[ i : /ﬁ |
/ e |
D ring {(commaon). ’ ] >
' | T
P o i
Pump gear Relief valve f /l
Spring ( 7

{Body; integral structure)
N g

Fig 28 Oil pump exploded view \\u/

Inspection and replacement

160 When there is wear, damages or any other defects ou%aw %the rotor,

{1 Clearance between thé outer rotor ar | x mp cover:

L - .mm {in.}
Standarc/l.KO /(ﬂ Limit

0.040 - 0,085 oadq(@\\ﬁoosgq < 0.15 (0.0059)

{(2) Clearance betwee@\mhe\ q outer rotor and the pump body:

' rmm (in.)
C\ Stagﬁgy“@ Limit
-\@\1\&0 185 (0.0039 — 0.0073) 0.4 (0.0157)
(3 Ciearance between the inner rotor and the outer rotor:
_ ~ mm(in.)
Standard ~ Limit
0.17 (0.0067) . 0.2 (0.0079)
Annex B
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SECTION 4 - COOLING SYSTEM
" COOLING WATER CIRCULATION SYSTEM DIAGRAM

Bottom bypass type
thermosta.t

X Cytiner head

(L — —

g QET%DTDET‘LTE

%
K
@g

—
| "

]

- ————— —

: W\nder block ’ . )
0 ( = - - - bypass circuit)
Radiator %& — 02 ‘
\ t.

\ \Q}ng water circulation _system dnagram

WATER Pumgméi@ E B@
Y K |

Seal unit ‘Impeilelr

Fan center

Setscrew

Fig 30 Water pump
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Fan centre
Cover

161 Proceed as follows:

M Loosen the set screw.
(2) Remove the cover.
NOTE

The cover is applied with sealant (TB1ZOTB) When removing the cover, much care should ‘

‘be taken not to deform it by applying an excessive force to it.

Impeller
Seal unit

Bearing unit

WATER PUMP REASSEMBLY

Bearing unit

162 With a hole in the bearing unit set in line with one in the body, lock the bearing unit with a setscrew.

kg-m (ft. Ibs.)

Set screw tightening torque

0.8-1.2 (6.0 —9.0)

Annex B
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Align holes

Bearing unit

Fan center

Seal unit %
" Impeller - - o Qz
- 163 Proceed as follows: : @

A\ .
(1) . Apply BELCO bond No. 4 to the suﬁace@ the seal unit comes into contact with the
body, and then assemble the sea| unit. :

{2) Press in-the impeller with a pr
body gets to the specified value.

-7 impeller

Seal unit

RN
AP W
/ ,

Cover- -~

164 Proceed as follows:

(1) Apply liquid gaéket to the surface to which the cover is installed, and then install the cover. .

(2) Apply Screw-lock to the cover installation screws, and then tighten them.

Annex B
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Clearance, play and tightening allowance between parts

185 Proceed as foltows:

(1) Clearance between the pump impeller and the body.
‘ mm (in.)
Standard 0. 53 2.17 {0.0209 - 0.0854)
(2) Play in the water pump ball bearing.
- - mm (in.) -
Standard Limit
0.008 ~ 0.010 (0.0003 - 0.0004) |- - 0.2 (0.0079) P

{3) Tightening allowance between the fan center and the bea_ring sh ﬂ%

_ Standard | 0.026 - 0.061 (0.001 - q/ooa\ﬁb |
THERMOSTAT - @

Inspection and replacement

166 Replace the thermostat when there is wear, damages @oth (@ found.

Opening temp. 74% 78: °C/( 74°F)

Thermometer

:é\\s@*g FOIN.- ! -
%Q \Q : Thermostat
Q\\:\ | @ Nt Wooden piece

Annex B
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Valve lift mm (in.) | 8 mmor mq/n\é\g\g\ﬂ‘/c W\S\@\éh or more at 194°F)
. : ' =
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SECTION 5 - FUEL SYSTEM
FUEL CIRCULATION SYSTEM DIAGRAM

Fuel tank

Nozzle
4 \)
Fuel r;%eb @ N
V)
Fig 31 Fuel circulation system diagram

GOVERNOR
167 Proceed as follows:

{1) The adjustments of the governor«related parts require the engine performance test.

(2) Before disassembling the govérncr, measure the dimensions “A" and "B” given in the

structural drawing to ensure the same dimensions in reassembly.

(3) Do not disassemble the governor when the performance test cannot be conducted after
" reassembly. .

: Annex B
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STRUCTURAL DRAWING OF GOVERNOR (1)

Start spring

) [ A
Link plate

Control link

ldle speed screw

Idle (sub) spring

Fuel cut cover

Governor shaft

— g\ Setspring .
() : : -

-l

=—Goverhor cover

’ "'ﬁjé’ctio’n’ﬁimp"-—)

Main spring lever ——_— .
" Main spring

Floating lever

Camshaft\

: T
1
_ }:%__a—- Guide lever
- At . '
Wi ; <§
b % Timing gear case

| ——Tensioner lever

22

> & Angleich

Full load stopper -

Shifter :

Annex B
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Fig 32 Structural drawing of governor (1)
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STRUCTURAL DRAWING OF GOVERNOR (2)

Start spring Control link

Set spring.

Snap pin

Setscrew

Main
spring

Fuel cut lever

Return spring

Lever bush -~

;
\ ‘i\/;,. Bl (oad - :
— , .
\(: selscrew Flyweight

Timing gear case

Fig 33 Structural drawing of gbvernor (2)
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REASSEMBLY OF CONTROL LEVER RELATED PARTS

168 Proceed as follows:
(1) Put thé lever (main sﬁfing) through the hole of the timing gear case lever.
NOTE |

Before hammering in the bushes, put both shafts of the lever through the holes of the timing
gear case lever respectively. ‘ ‘

(2} Putthe return spring of the contral lever through the shaft of the lever (rhain spring).

(3} - Assemble the bushes. Assemble the bush of the lever {main spring) first, and then the

control iever bush. g
. . }
NOTE 41-&

When assembling the bushes, apply Loctite (#601) to the pé(i

Bush . Lever @Rjﬂg
Apply Lactite Na.601 : ‘
¢tothe peniphery E Protrusion

Bush
Apply Loctite No.601 E
S\r%g ear case to the peniphery

W)

{4) . Hook'both ends of the return spring (control Iéver) securely to the protrusion and the pin of
the lever (main spring) respectively. _ ; . . :

{(5) Assemble the control lever. Assemble the O-ring to the groove of the bushes (control lever)

first, and then assemble the washers and the control lever befare tightening up the controf lever with
anut, o
- kg'm (ft. Ibs.)
~Control lever tightening torque | - 1.2-1.8(9.0~-13.0)
Annex B
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Control! lever ) .

-

- G-ring Spring washer

‘ Washer |
}nve - /;
aEsH 48

@
NOTES . | \Q\\
| (1) Tighten the control lever after locki firmly. (Do not t:ghten the control
lever after locking the main spring Iever @
(2) After assembly, confirm that ec @ smoothly.
Reaésembly of shifter

169 Proceed as follows: () <§

{1 Assemble th Ffthe g rd> lever, put the shaft through It, and then assemble the snap
ring.

(2} Aﬁer A %@% % the shaft movas smoothly.
(3) se’ onﬁ/ rm < ift .
e __

i

quh

Nut

er shakes smoothly.

| ——Guide lever . ‘ .

Shifter
- _EEEIN Snap ting
&
Shaft

' ' Annex B
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Reassembly of governor cover

170 Assemble the related parts such as the fuel cut'lever and the idle spring to the governor cover.

.Governor cover 7_ ' [Stop] ) [Operate]}

Return spring

Thrust
washer

{Bent-up part) Governor

:ﬁ.
) —
)

O-Ting
Shaft - ' Spring washer

(Notched groove) Fuel cut lever :
| 2 ()
D)
N
{13 When assembling the shaft apply engine oil to <IQ g p ith the governor cover,

(2) Set both ends of the return spring securehyto th otch@: & at the bottom of the cover
and the bent-up arm of the iever respectively.

'(3) After reassembling the governor c ovemor moves smoothly.

(4) When assembling the timin :r;ase vernor cover, tighten the "A” dimension
shown in the ||Iustratlon to2-3 m@% aril

The parts given in the square |ﬁ€c t by/( \sembled after performance test.
// mm (in.)

“ / \(When assembhng temporarily)
N “)"”510” A 2 -3 (0.0787 - 0.0118)
x i . | —Cap
. ' . . H . /Cap nut
. /'/é’acking
'/ Logk put
o)
| —— Gasket
| N S
{4 . {1, idie scre\tv
} IS
' \chernor
. lever
Washer A Tensioner lever
Idle spring
Washer/ Snap ring
{Z view of the drawing above)

Annex B ) - :
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.

Reassembly of full-load stopper

171 Instalt the fuil-load stopper to the timing gear case, and then tighten it with a nut temporarily.

ey

@ |
o — 1 N
.\'I.“iming gear case
c

3

Nut; setscrew

Vi

Annex B
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Reassembly of governor lever related compdnents

172 Assemble each lever and spring to the timing gear case.

Main spring lever
Lever shaft

Link plate
Eve: start spring Main spring
14
Gulde piece Set spring
» €; . 'Snap pin
Plug
- |
s = T !
a.t::: T @

N— sy
o & wver”
Notes when assembling g@@r orfel @gonents -
o

J
-173 Proceed as follow - <\\

\

‘When S§ bimg components apply englne oil to each slide (such as the end face of the
Iever the hole in't shaft and the periphery of the shaft).

(2} Install the set spring securely to the groove of the pin connecting the ﬂoatmg lever, taksng

care with the assembling direction. _ _ _ o
(3) Confirm that each Iever moves by its dead weight before installing the start spring.
(4) * After assembly, confirm that each lever moves smoothly. Alsc confirm that each spring

operates properly

Annex B _ ' , |
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NOZZ}|.E HOLDER ASSEMBLY
DISASSEMBLY

Injection pipe

Leak off pipe

Nozzle holder ASW

Body

|
|
|
!
I

A@m

]
‘ {gt I g ~4— Shim
i Corru ate i \ .%3 Nozzie |
: i1/ 5pring |
| ' ey = |

Q .
| § @ﬁ Nozzle h°|dera53embly 7 h___'_—_ —— _

i

Inspecti § ;epla
174 g he removed nozzle in the clean Ilght oll, disassemble it into the nozzle body and.the needle
valve andclean them thoroughly. Then check to see if the valve moves smoothly in the body.

NOZZIE ASSEM
\

- 175 When it does not move smoothly, repair or replace the nozzle.

Adjustment

176 For the adjustment of the injection pressure and the spray condition of fuel, refer to Section 1
"INSPECTION AND SERVICE.” -

. ) Annex B
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SECTION 6 - TROUBLESHOOTING

“ Engine does not start ”

I Starter does not run j

‘ Check battery

Starter runs but does Engine starts but
not start : does not run
continuously.

Englne [ Fuel system | Fuel injected | Alr mixed in

Battery in i OK

fuel pump

discharging
{Charge)

Check wiring

Check *
compression

ratio i (%) No fuet Fuel Injected

njecte ‘ X& Retighten,| | OK |

Loosened |‘DEJ

connector or
broken wire_ |

(Retighten or
replace with
new wiring}

E

E Check starter switchJ .

Defective
(Replace)

Check magnetic-
switch

—

Defective
(Replace)

|
\ﬂeck starter bush l
4 Poor contact !_Oﬂ

(Repair or
replace}

—

Dafective starter
(Bring it to a specjalty
shop for repair)
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—'——i : - i replace
Check if fuel Check _ packing,
Low OK cofnes preher’f{gﬂ\\ bleed air
i

compresston to fuel pump » oiredit )

ratio ! : =

- Check for air Q\ﬁ—j e

Defective - mixing Poor |~ rmat Disordered
valve, spring, p <> eratl hop ration idling

gasket, etc. N2 | low
{Overhaul) : - \,[? 9 v p?ug .
Air mixed’Q 1_(2@/ k@% control’
(Retighten it, 7 resistance
. r?f%v < |al:e) OK .
N o
~ aar)” <ﬁ - Adjust - oK

)‘\ 0 T " Check idling
& o <% § injection o
“Checkfuel timing
% NS T
<>§ @ | Abnormal
e ] o) [ 4
Clean) . ,

Check nozzle

Check engine stop
sglenaid return

Defective
(Repair or
replace)

I——

Defactive injection
Stuck solenoid or _pump (Bring .

poor operation itto a specialty
(Repair or replace) shop for repair)

l Check solenoid |

Note: “Bring it to a specialty shop” means that defective parts of the injection pump
and eiectricals must be brought to a specialty shop for repair. (This noteis =~
applicable to all the following procedures.)
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ISUZU WORKSHOP MANUAL

“ Unstable engine rotation H

=

|

Unstable engine
. idling

ldling speed
too high

Unstable rotation at
mediumn speed

{Hunting)

Unstable rotation at
high speed

" Engine does not
change from high to
low rotation

Defective idling

Defective control

Gavernor spring

Check fuel for air

Check acceterator

[

Q) ]

Check high pressure
pipe for cracking,
clogging or bending

Cracked, 1_O_|ﬂ

clegged or
bent
{Replace)}

i - Check nozzie _I

‘Defective
(Repair or
replace)

Defective injection

pump (Bring itto a
specialty shop for
repair)

crash

Check fuet p:pe fC((

e F2Neheck fuel fiiter for
‘clogging

o @

Check unevér_l fuel
injection

]

Uneven
(Adjust)

I

773\
Check cﬁ%\ér o
uhneve ession
R |
(oK}

Uneven
compression

1 pressure
{Adjust)

Defective injection

- pump (Bringitto a

specialty shop for
repair)

Aug 03

Check valve clearance,
adjustment

Poor OK
adjustment
{Adjust)

Defective injection

pump (Bring itto a

specialty shop for
repair)

adjustment lever adjustment deteriorated mixing pedal )
Defective Defective OK Alr mixed OK Pedal
valve return (Repair or {Bleed sticking or
{Adjust) replace) irymigi hitching
{Clean-or
J‘—. repiace)

Refective injection

pump (Bring itto a

specialty shop for
repalr)

Annex B
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T _insufficient output__|

|

Fuei system

Check fuel 'for air
rmixing

Alr mixed
(Bleed air)

—

Mechanical
system

Check fuel filter
...|-or fuel_hase for

clogging

Clogged OK

Overheat

L

|

Cooling system

]

Handling

(Clean or
Replace)

R N

pressure pipe far
clogging or
bending

Clogged
ar bent
(Replace)|

[ Check nozzle
JDefective| | OK

(Repalr or
replace).

Check inJectioﬁ
timirg

- Ehockhigh -~ -

" IAir cleaher

"1 replace) -

Insufficient inlet
air

FLﬂ

stained
(Clean or

770
PR
St/

et

Sy @
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2

.-ggi;x
- .| Repalr l{é‘;;

@)v @§§15r [oK]

Check cooling Check fan belt Check if oil used
Check engine water level for slip is inferior quality,
contrel or engine oil is
r—‘—' ton rnuch_
el Slipping | { OK
: (Adjust)
: Care must oK
be taken
when
Check | Check thermostat replanishing
for . ‘ - i \ (Replace) -
" Check intet air leakage ‘
temperature _ et :
. . (Replacg)p ' :
", Engine " [overloadad|
" [Temperatul [ OK Leak to| | Leak to f © rotation
re m'; high LJ externall |internal - oo highy
(Improve -} Cheek cooling
ventilation) < \stem fordsta
>Land racliftor ey

£ oldgainy 5
Y
N

ogged

Temperature
abnormally high

Improve
ventilation

Abnormai Check compression
(Adjust) pressure
Defective
injection pump
{Bringittoa
speciatized shop
for repair) Excessive
blow-by
gas
(Overhadi)

Gas leak from
valve and gasket
(Repair or replace)
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|LAbnormaI exhaust gas _||
—=

f ]
White smoke too much—[ | Biack srmoke too much J

f . \
| . ! \ |

Check if fuel used is of Check fuel for water |, | Check nozzle | | Aircleaner clogged |

Inferior quality mixing
!

Defective I_OK_I Replace air L?K_!
Change fuel Water rnixe (Repair or replace) _lcleaner element.
el}

{Change fu
Check injection timing | [ Check air hose for crashJ

Check if engine oil is too

much Check injaction timing '
Advanced too much | LQE_I
Delayed (Adjust) \ .
R i — — (Ad_]ust) — . ' -an S Sl e
f £
N | Chack fjaction pump |
| Check compression ratia i (m P
: | . }
. / %él‘i-v.r-'/ﬁiection pump @E‘
| Low | [oK] '\(Er\ g It to a speclalty .
] s —-shop for. repair) :
‘ RS |
Gas leak from), Ch \d i ﬁ ; y -
~Excessive—| -|—vaive-and eck 23t / i .|.1. Disordered valve timing
blow-by gas| |gasket (Repaif g i Z.Bl'.oken.piston ring or .
(Overhaul) or replace) & misassembtly
3.Wern camshaft
' 4, Worn valve or insert
(Overhaut)
QD [_()/\(éri/dm?:harge of battery J|
R e (G = " = — 1 .. -
L Battery o l Fi‘ . erlng ) | ( Reguiator and generator |
: N | L
| Check Electrkkyt/é)evel < \K/ Check terminals for warp, | Check belt for slip or darmage |

deformation or corrosion |

| l |
( )@3'\ ['oK | | ! Skipping or @E
J [0F]

I Poor contact damaged (Repair

\It 3 (Repair or replace) or replace})
] tery /1 Natural - .
ca consurnpt||  Qver : ] : i
cracked ion charge f - [ Test charging condition |
(Replace) | [(Replenish) - Check for broken wire |

{Repair or replace)

Note: Improper maintenance

: : . [ Bring it to a battery shop |
Chack specific gravity ]

Recharging

‘ Rechalrge ", | impossible

I Bring it to a battery speciaity shop J

: . Annex B
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" QOil pressure too low H [lOil consumption too mucﬂ [Oll consumption toa much |‘
; Check ofl level 1 1 Check for oif leakage | Check for oil leakage |
] |
[ ! [ — | ]
|__Low (Replenish) | | oK ] Leaking (Retighten, | ox ] Leaking {Retighten, oK
- replace packing seal) replace packing seal) i
LCheck cooling water temperature | ar——
i Check nozzle | | . Check oil quality |
) I [
High " L . |
{See "Overheat”) Defective OK Poor quality
(Repair or replace) ‘ (Change to specified oil)

{ Check oil in crankcase —]

’ .
‘ ‘ Check injection timing 1] Check(pgeeder for clogging |
Improper ~ \ ] ]
it _ _
- viscosity | '—L] | K‘hﬁ/géed Ciea |

\
Abnormai (Ad_just)_i . | QK i

Water or fuel mixe.d, Check fue! ‘———J (o\ ,—J

system and cooling system | Check compression ratio @I\Gheel{up and down movement of oif|

l | —
/ nl mp majfunction
& ned or cracked pipe
A

| ~ Check relief valve _] | l - l
of sliding part

[ Low
:

Defective ) OK ' Defective | m_j
5]

| ‘pump clogged

(Repair or replac (Bl'mg Ial v Defective valve stem seal
- - alr) [>  {Overhaul)
Oll pump malfunction . {*) Worn bore,and worn or broken

Ao

Oil pump clogged dust)
(Qverhaul)

Loosened or cracked pipe ) Exce \0 ring (Measure compression
Wear of sliding part ; mo‘?,?i% {4 d-gadket pressure, and check entrance of
or .

< =
/\\L E\hﬁf({%knockmg Tl

L Meebém;al\/w%‘é@;b 4‘ [ Fuel slystem |

\G])eck up moverheht of ol ’ I Check |nJect|on timing I
!
|
LI stalned {Overhaul) ] Abnormal {Ad_]ust
[ Check compressmn pressurej | Check nozzle

[

l .
r Low I I OK | Defectwe . OK

(Repair or replace)

Note: Fuel used is of poor quality.

Excessive Gas leak from
biow-by gas valve and gasket ¢
(Overhaul) (Repair or :
replace)
Annex B ' ”
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SECTION 7 - SPECIAL TOOLS

The alphanumeric codes in parentheses (‘ ) are part numbers assigned by special tool manufacturers.

No. - lliustration Part number Part nam.é “Page
| ‘ , 25
1. u : 5-8840-2675-0 Compression gauge
2, =] 5-8840-9026-0 Compression gauge adaptor 25
~. 5-8840-9016-0 A@ 21
3. : r& (J28829) : 02 ozzle tester
' ‘ : N
0 5-8840-9015-0) N | :
4, : @@ (JKM.9004) @) _ Oilfitter wrench
| . )
$oar
66
WO-% Valve spring compressor -
N\
: L ' 40
) _»)1 -asg@é?guo Piston ring pliers
e <)< . -
N 5-8840-9018-0 o -
(J-8037) Piston ring compressor
5-8840-9031-0 Front oil seal installer i
5-8840-9032-0 Rear oil seal installer )
10. ! @‘ 5-8840-9034-0 Camshaft bearing installer )
i © N
11, i / 5-8840-9035-0 Valve guide instailer
65
12. 5-8840-9033-0 Valve stem seal installer
Annex B
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SECTION 8 - CONVERSION TABLES

LENGTH
MILLIMETERS TO INCHES
mm in mm in. mm in. mm’ in.
1:10.0394 | 35 113780 | 69 ;27165 | 103 | 4.0551
2100787 | 36 | 14173 | 70 | 27559 | 104 | 4.0945
3 (04181 | 37 | 14867 | 71 | 27953 | 105 | 4.1339
4 {01575 | 38 | 14061 | 72 |2.8346 | 106 |4.1732
5 /01969 | 39 | 15354 | 73 |2.8740 | 107 | 4.2126
6 | 02362 | 40 |15748 | 74 |29134 | 108 | 4.2520
7 102756 | 41 |1.6142 | 75 |2.9528 | 109
8 | 03150 | 42 |1.6535 | 76 |2.9921 '11/3 3701
9 | 03543 | 43 |1.6929 | 77 |3.0315 :;q@ 4.4094
10| 0.3937 | 44 | 17323 | 78 |3.0700 (|1 4.4488
11 | 04331 | 45 |1.7717 | 79 | 34402 | 714 /i§4\882
12 | 0.4724 | 46 | 1.8110 | 80 @@Q ‘ Kf%/}éz?s
13 | 0.5118 | 47 | 1.8504 9044187 4.5669
14 | 0.5512 | 48 | 1.8898 ;%73.2 &&&7 4,6063
15 | 0.5906 | 49 1ﬁeﬁw<é® 118 | 4.6457
16 10.6299 | 50 %ggx ?%\353@1 119 4.6850
17 2) 3.3465 | 121 | 4.7638
18 ‘ 3.3858 | 122 | 4.8031
19 3.4252 | 123 | 4.8425
20 3.4646 | 124 | 4.8819
21 35039 | 125 |4.9213
2% 35433 | 126 | 4.9606
%; 0.9055 | 57 |2.2441 | 91 |3.5827 | 127 | 5.0000
24 | 09449 | 58 |22835 | 92 | 36220 | 128 | 5.0394
25 | 09843 @ 59 |23208 | 93 36614 | 129 | 50787 |
26 [1.0236 | B0 |23622 | 94 |3.7008 | 131 | 5.1575
27 10630 | 61 |24016 @ 95 |37402 | 132 | 5.1969
28 111024 | 62 | 24409 | .98 |3.7795 | 133 | 5.2362
29 [1.1417 | 63 | 24803 | 97 |3.8189 | 134 | 5.2756
30 |1.1811 | 64 25197 | 98 |3.8583 | 135 | 5.3150
31 | 12205 | 65 | 25591 | 99 |3.8976 | 136 |5.3543
32 |1.2508 | 66 |2.5984 | 100 |3.9370 | 137 | 5.3937
33 |1.2092 | 67 |26378 | 101 |3.9764 | 138 | 5.4331
34 13386 | 68 |2.6772 | 102 |4.0157 | 139 |5.4724
Anrnex B
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INCHES TO MILLIMETERS

mm, in. mm.
164 | 0.3969 '33/64 | 13.0969
1/32 0.7938 17/32 13.4938
3564 | 1.1906 35/64 | 13.8906
116 15875 | 9/16 14,2875
5/64 | 1.9844 37/64 | 14.6844
32 2.3813 19/32 15.0813
' 764 | 27781 39/64 | 15.4781
1/8 3.1750 5/8 15.8750
o84 | 3.5719 % 41/64 | 16.2719
5/32 3.9688 : @32 16.6688
11/64 | 4.3656 @ 43/64 | 17.0656
3/16 4.7625 ({7@ N | 174825
1364 | 5 59</< >\ @ 45/64 | 17,8504
7/32 5.5563. 2 18.2563
15/64 .9%/ &@ 47164 | 18,6531
114 %? <&3\,§4 19.0500
' NS 49/64 | 19.4469
~ 25/32 19.8438
51/64 | 20.2406
5/16 13/16 20.6375
53/64 | 21.0344
Q 27132 21.4313
xj .55/64 | 21.8281
N 718 22,2250
57/64 | 22.6219
13/32 10.3188 20/32 23.0188
. 27164 | 10.7156 - 59/64 | 23.4156
7116 111125 | 15/16 23.8125
29/64 | 11.5094 61/64 | 24.2094
15/32 11.9063 31/32 24.6063
31/64 | 12.3031 63/64 | 25.0031
1/2: 12.7000 1 25.4000 |

1SUZU WORKSHOP MANUAL
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LENGTH
FEET TO METERS
ft. 1 2 3 4 5 7 8 9 .
) m m m m m m m 1n m m
— 0.306 0.610 0.944 1.219 1.524 1,529 2.134 2438 2,743 —
10 3.048 3353 3.858 3.962 4,287 4572 - 4877 5,182 5.486 5791 10
20 6,088 8.401 6708 7.010 7315 7.620 ' 7,925 8.230 8,634 6.839 20
30 8144 9.449 9.754 10.088 10.363 10668 -| 10973 11.278 14,682 11.887 30-
40 12,192 12.467 12.802 13.106 13,411 13.716 14,021 14,326 14.630 14,935 40
50 15.240 15,645 15.850 16,154 16458 | 16764 17068 17.374 17,678 17.983 50
60 18.288 18.593 18.808 19.202 19,507 19.812 20.117 20,422 20,726 21.031 60
70 21,336 21,641 21.046 22,250 22 586 22 860 23.186 23.470 23.774 24,078 70
80 24,384 24,668 24,994 25.208 25,603 25.908 26,213 26,618 26.622 27427 80
9 27.432 27,747 28.042 28,346 28.651 28,956, |  29.261 20.568 29,870 30.175 0
100 30,480 0,785 31,060 31,394 31.608 32.004 32.300 32614 /%@la 33.223 100
' METERS TO FEET @
m 1 2 3 4 5 & (f B . 9
ft. ft ft, . # ft =N ft ft,
- 3.2808 65617 9.8425 | 13.1234 164042 19 ssso \29?'59 26.2467 | 29.5276
10 32,8084 36,0802 39.3701 42,6508 459318 | 482128 4 M55 7743 |-~59.0651 62.3360 10
2c | 656168 68,8976 72.1785 764593 | 787402 | 820210 é@o as.ssz<31 B635 95.1444 20
30 | 684252 | 1017060 | 104.9869 | 108.3677 | 1115488 | 114.8204 )\s 1 1;&% 6718 | 1279528 “a0
40 | 1312336 | 1345144 | 137.7953 | 141.0761 | 1443570 | 147.637 1ae A 9(5/ 1574803 | 160.7812 40
50 | 164.0420 | 1673228 | 1706037 | 1738845 | 177.1864 | {8gd62 2?0 187,00 100.2887 | 183.6698 50
60 | 1968504 | 2001312 | 2034121 | 206.6020 | 2009738 | 213354871 216,53 2183163 | 223.0971 | 226.3780 60
70 | 2206688 | 2329396 | 2362205 | 2305013 | 242.78 _\\\243:?’?0 ~~|_2528247 | 2659085 | 259.1864 70
80 | 2624672 | 2667480 | 269.0280 | 2723007 | 275, 9{;‘:} A714 {7 28% 2864331 | 2887130 | 201.9048 80
90 | 2952756 | 296.5564 30_13373 305.1181 )cmz /311678 9373@; 6 | 3182415 | 3215223 | azd.é03z a0
100 | 328.084C | 3313648 | 334.6457 | 337.9265 @ 074, 34}@ 47.7600 | 3510499 | 3543307 | 3675116 100
%}}TO &MRS
N -
miles 0 1 2 |sa (3 s 6 7 8 8
km km km{ D\ Sy “km *m km km km
— 1,609 ﬁgzh\ty 1828~ /§\437 8.047 8.856 11285, 12.875 14484
10 18.083 17.703 @3@ : 20.@‘& 22531 24,140 25.749 27.359 28,968 30.677 10
20 32.187 33.796 5.40 7 o\ 38.624 40234 41,843 43.452 45062 46571 20
ae 48,280 43@9@%.499 %m 54.718 56,327 57.936 59,546 61.155 82.764 30
40 64.374 67.592 69,202 70.811 72.420 74.030 75,639 77.248 78.858 40
50 80.457 83.688 85.205° | 86.904 86.514 0.123 91.732 93.342 94.951 50
60 96,560 98,170 88.779 101.388 402,998 104,607 106,216 107.826 109435, | 411.044 B0
70 112854 | 114283 115,672 117.482 110,091 120701 122310 123,019 126,629 127.138 70
a0 128.747 130357 131,966 133,675 136.185 136,794 138.403 140,013 141.622 143.291 80
90 144 841 146,450 148.059 149,668 151.278 152.887 154 497 156.108 167.716 166,326 - 80
100 160834 162543 | 164153 1685.762 167,371 168.981 170.590 172199 173,808 175418 100
KILOMETERS TO MILES ,
km 0 1 2 "3 4 5 6 7 8 3
miles rﬁiles miles mies miles miies miles miles miles miles
0:621 1.243 1,864 2485 3107 3.728 4,350 4,871 5.592 —
10 6214 6835 7.466 8.078 2699 9.321 9.942 10.563 11,186 11,806 10
20 12427 13,040 13.670 14.202 14913 | . 16534 18.156 16,777 17.398 18.020 20
30 18.841 19,262 19.884 20,505 21127 21.748 22,369 22961 23612 24,233 30
40 24,855 25,476 26.098 26,718 27,340 27.962 28,583 26204 20,824 30,447 40
50 31,069 31,600 32,311 32.033 33.564 34,175 54,707 35,418 36.039 36.861 50
60 57.282 37.904 38.526 39.146 30,768 40389 41,010 41632 42253 42,875 - a0
70 43.496 44,117 44739 45360 | 45881 46,803 47,224 47.845 48,467 49,088 70
a0 49,710 50.334 50.952 61,674 52.195 52,818 53.438 54.058 54.881 55.302 80
90 55.923 55.545 57,166 57.787 68,408 | ' 58.030 59.652 80.273 60,804 61.516 " 80
100 | 62137 82.758 63,380 64.001 64,622 65.244 65.886 66.487 67108 67.729 100
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Connecting rod

4

36 A forged steel I-beam connecting rod is used for all L-series engines. They are fuil floatmg design
with bushed wrist pin ends (Fig 24).

NOTE

When removing and replacmg the connectlng rod assemblies, be sure to install the connectlng rod
with the Isuzu Logo facing the same d|rect|on as the piston's forward notch.

Fig 24 Connecting rod

IMPORTANT: The rod cap boits are not to be removed It is shown only for clarity, but is not a standard

rod cap bolt. These bolts have serrations (to prevent the bolts from turnlng) and are pressed onto the
rod. When servicing, the entire rod must be replaced

Annex C-
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Cylinder head gasket

37 The L-series engines use a three-layer ultra thln laminated steel head gasket that requires no re-

torqueing after the engine break-in period. Holes for coolant are drilled between the valve seats for
effactive cooling of the combustion area.

Pnrt_& numhﬁr flast 4 digits} O%

Starmp merk. position

©

Fig 26 Cylinder head gasket

the large flat end of the gasket must face forward.

IMPORTANT: The head gasket must be installed with the fla.of the @ bead facmg up. Also

38 The sealing bead- surrounding the cylinders of t was steel. It protects the head
gasket from the high cylinder pressures. The se Iln cte the gasket from the high
temperatures released by the hot plugs

39 The gasket comes pre -coated with a silj zj@nal e, ho additional application of sealers
or gasket adhesives is necessary, and -torguel head bolts is requwed if the prescribed

angular tightenlng method is used.

Head bolt torque
sequence.

{See¢ engine repair
specifications.
section.)

Fig 26 Head bolt loosening and torque sequences

Annex C : S : .
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TECHNICIAN GUIDE

40  To identify the gallies, use Fig 27 and the legend below,

Legend

o -Coolant
- Qil

+ Bolt

X Push Rod

@_

N

Y
Fig 27 ke\r%‘één

; re%g valve guid.és and .valve seats. The head

ead'scasting just below the injector nozzle bore (Fig 28).

N

“

Cylinder head .

41  The L-series cylinder heads are cas

Casting #

Fig 28 Head casting number

42 Compression tests are conducted using a compression gauge adaptor used as a glow plug insert,
special tool number 5-88402-656-0. Refer to the workshap manual for procedure.,

43 The service limit for this engine is 370 psi (26.0 kgicm®). Standard preséure is 441 psi-(31.0
kgicm?). Isuzu atiows an 8% variance between cylinders on compression tests, but there can be no more
than a 15% difference between any two cylinders.

44 Letters A - F represeht the different measurements that need to be taken to determine head
warpage:. See Fig 29

Upper and Lower face warpage specifications:

Standard: ‘ 0.075 mm. {0.0029 in.)
Limit: : 0.15 mm. (0.0058 in.)
Max Grinding Allowarce: 0.3 mm. (0.0118 in.)

Annex C
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Head Height:

Standard: 64 mm. (2.5197 in.)
Limit: 63.7 mm., (25079 in.)

IMPORTANT Vaive depression must be checked to ensure that it is still within spec:|f|cat|on

et - ‘
C . ‘ ~ . D
S

Fig 29 Head warpage measurements ( \2
LUBRICATION @ '
45 Lubrication is achieved with a conventional wet sump o {g\ m. @y the trochoid oil pump
uses a set of rotors instead of spur gears. Refer to Fig 30.

46 It is a-very efficient and smooth operating pump pare he spur gear type pump, the
trochoid pump gives practically continuous flow, due le the dlscharge side of the pump.

by the crankshatt.

47 The pump is mounted to the front ofthe<g 3y ock/\rw '

48 On the pump's.exterior housing, th wo lugs chrned for dowel pins. This enables the pump
to be repositioned in"exactly the same ca witholt-having to set pump gear backlash.

49 The pump ig a serviceabl n&tarn nents are interchangeable between PTO (Fig 31)
and non-PTO versions. : .

TIP: Always remaove the Qe/aressurr&egéf valve durlng a rebuitd. Look for a cocked pressure spnng,
burred relief valve or BU ump< that would cause the pressure valve to fail. (i housing is
burred, it must be r % . :

RAmar; outar
Ritor: inner

7 @ \ % .. e
Q-1ing icomman By E ;b
Pump ges: -
Ruiig! vatva 7

Spring

Ofl pump Common '

feommon)

Fig 30 Oil pump

Annex C
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With PTG

Front plate
~{Bedy; irtegrat structure}

TECHNICIAN GUIDE

Fig 31 Oil pump hoteL@N

valve (14 PSI) is where the valve begins to open. Th

is true for the oil pump relief valve, which

50  Below is the oil full flow diagram (Fig 32). Note th\ ve,c{penlng pressure for the oil filter bypass

begins to open at 64 PSI, </ Q )
Bypass Valve openlng pressure 1k cml% &@

Jj Gil filter K%Q» \ ﬁr}l '
= ﬁ\/

Eam be<r| Idie gear bush _ Gylinder head
REl :
@f\s <O
\pLeaéure . L., Racker arm
b 7. 5kglorm § {?ag)«shaft Tl.mlng gear : bracket
\\ 23 ' P
\ e 1 ;
%/ Connecting rod Gaovernor E | Rocker shaft
; :
- T 0
E i ;
: : ; : -
Cil pump . ‘ : : Rocker arm
: :
! ! i
r-* Injection pump -~ i ]
i ! b ;
: ! ro I T H
' ( , ' H 1 ‘ '
H H ) : i : o
Strainer ; v-» Pistan ... y i H i
; i . oo :
; H P E Tappet Valve stem end
i i Lo :
i | Piston o : ' '
: : pinboss 777 1 1 : '
: | ' . ;
: : R :
i | [ j
' ! t | 1 '
: H Lo :
\ X ¥ bbbt x 1 X /
- Qil pan
———— Pressure feeding =~ -----oeeaaoaoog » Non pressure feeding

Fig 32 Oil flow diagram

Aug 03
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COOLING SYSTEM

51 Below is the coolant flow dlagfam (Fig 33). Good coalant circulation is ensured by utilizing water
jackets formed W|th a one-piece casting core, which eliminates burrs in the water passage.

Bottom bypass type
thermostat

Cyliner head

T (/—)\
RS

R &@ 53
/W NN
3 \\ };ylm f’/\b ok '
] Water pump % @ T (- bypass ClchIt)
Radiiator ‘

: Rt>ﬂow diagram
52 Malntalnacoolantlwat §o >

copce! n ratio of 50 /50. Use only de-mineralized (soft) water,
since hard water tends to ion inhibitors in the antifreeze and add scale {particularly in
ri

hot spots) to the COOlI tely required that you use a low-silicate formula anti-freeze.

Do not add any addlﬁ% ter pu icants to the cooling system. Refer to the Workshop Manual
for radiator cap and.s \hg system testlng and specifications.

53 Usea commermally available anﬂfreeze tester when testing for coolant/water mixture. Testing for
pH is essential, as too high an acidity or alkalinity can cause severe damage to the engine and coollng
systems. The pH readings should be 7.5-8.5 (SAE J1034 alfows for 7.5-11.0). Litmus test paper is
availabie from most commercial tool suppliers and product distributors.

SECTION 3 - ENGINE SERVICING PROCEDURES
'SPILL-PORT TIMING |

54 Spill-port timing is a precise method of measuring the initial injection of fuel by the pump and the
duration of injection’ It is a standard procedure used by Isuzu when timing Zexel pumps. This procedure

is & very precise method of timing fuet because it shuts off fuel to the high-pressure chambers relative to
. the position of the piston,

Annex C _
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(D Disconnect the injection pipe from the nozzle holder.

Injection pipe

injection

) Remove the nozzle delivery valve holder from the pump,
delivery spring and delivery valve. Pressurize the pump. Then-rotate the engine clockwise until fuel

quits flowing out of the holder. (This is the beginning of the jrfecti \)

NOTE - ‘ @ \

Remember that the'injection pump uses shin@:ﬁdvance or retard injection. Thicker retards
the timing, thinner advances it). o : '

Dalivary ».

AP ' ' '
3) - ((Q? -] thgs\%\gg n the crank pulley in relation to the timing marks on the gear case
i
i

cover, ati aluek ~of range, change the thickness of the shims from underneath the purnp.
varie§.j
airiq\( dvance)i%h shims are a "crush” design and must not be reused.
< -
N_OT'E‘

Refer to the proper specification sheet for timing ad}ustment information.

55  After spill port is performed, be sure to reasserhblé all components and install correctly for proper
operation. : '

: Annex C
Aug 03 Page 23

.- Reinstall the holder without the -

ickness by .fmm (.004"), creating a 1° change in timing (thicker=retard, .




TECHNICIAN GUIDE

- VALVE ADJUSTMENT

56 Bring the engine up on number one compression stroke. Verify the position by checking for
- clearance in-between the valve stem tip and the rocker arm.

'NOTE

Valves can be adjusted beginning with #1 or #4 (4L). This adjustment can only be made with a cold
engine,
TABLE 3 VALVE ADJUSTMENT - COMPRESSION STROKE
. ‘ 4L Engines .
Cylinder Number 1 o2 3 _ 4
Valve Arrangement o E I E | E Ll E
Valve Numbers - 4 4 4 T I @) B el IR

@ -
. 57 Loosen the adjuster jam nut; insert a 0.40 mm (0.016”) feeler g @'nubetween the rocker tips and
the valve stems to adjust the valves.

NOTE
Proper adjustment is obtamed when there is a s|| ¢ feeler gauge. Jam nut torque
is 5.8-8.7 lbs. ft (0.8-1.2 kg m) ‘

58 Rotate the crankshaft 360° (so that the op ﬁ\p\\\m%n its exhaust stroke) and adjust the
remaining valves. '

TABLE 4 VAL@ ST& EXHAUST STROKE

Cylinder Number - ;71§?2) | R 3. 4

Valve Arrangement I\K)) B~ \f = | | E B E

Valve Numbers S e 4 4| e 4 4
Z
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INJECTOR SERVICE

- 59 The following procedures are service recommendations from Zexel:

TECHNICIAN GUIDE

(1) Thoroughly clean all carbon residue and carbon build—up on the surface of the nozzie using

Zexel cleaning kit #1057790010.

(2) Soak all parts oth 5&@9 no ncreanlng oil. .
(3) Use a soft. \:g u to c {cesswely dirly parts.

CAUTION

© not use metal or abrasive cleaning media to clean the nozzle
ature will leave scars on the ground surface and may cause fuel

(4) Remove the neadle valve from the nozzie. Clean the seat’s surface and shait section usmg

the piece of hardwood from the cleaning kit or a clean soft cloth dipped in oil.

Aug 03
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~

5) Likewise, clean the spray hole with the specual needle also supritNe cleaning kit.

O

(6) Re-wash the injector components to r fln% is.
\\
{7} | Reassemble the injector, \((_ D, 0;7

&k
s ¥

NOTE

Before assembling the injector, perform a needle slide test to ensure that there is no
obstruction that could cause a fuel leak.

 Annex C
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{8) Insert the body nozzle holder to center the noz € in the retaining nut. For reassemblly
torque specifications, see Appendix 1 ‘Nozzle Holder T@ Standards’, :

NOTE ' @V
- Use aflare nut/crowfoot socket on the t@wren%:h@

e,

&
o

57 S A

{ hen installing nozzle assembly into the cylinder head, be sure to réplace the gaskets and
* washers, as they can only be used once. : o

NOTE

The blue side on the corrugated washer faces the nozzle. _ ‘ ' ' , 1

Heat shield

- ‘ |
ﬁ\ﬁaﬂmt

(10)  Tighten the retaining nut with a torque wrench to 29-36 Ib. ft, (39-49 Nm).

. ‘ Annex C
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INJECTOR POP-OFF TEST

WARNING

60

PERSONNEL INJURY. FLUID FROM THE NOZZLE TESTER WILL SPRAY OUT UNDER GREAT
PRESSURE. IT CAN EASILY PUNCTURE A PERSON’'S SKIN. KEEP YOUR HANDS AWAY
FROM THE NOZZLE TESTER AT ALL TIMES.

Use the foIIoWing procedure to check nozzle opening pressure, spray pattern, chatter and leakage:

'(1) Mount the nozzle and holder assembly to the gauge (J28829) and bleed the system of air.

(2) Open the pressure gauge valve and pump the lever at a rate of one stroke per secondl.

(3) Then check the opening pressure. When the pressure gauge p{%ﬂe‘\g decreases rapidly,
read pop-off value. (Refer to engine's specification sheet for values. An n\lr% Injection will have
tower readings than a Direct Injection engine.) &

NOTE = ‘ O

| f@/

If the nozzle opehing pressure is not steady or cannot é&cke
nozzle assembling procedure. : @

d, the trouble is with the

e PTRIBR

Bt e A

61 If the nozzle ‘pop-off bressure does not meet factory pressures, disassemble the nozzle and make =
shim adjustment. The following size shims are avaitable through AIPDN,

Annex C
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Shim Part Number | Shim Size (mm)

© 894176-9620 0.10
894176-9630 0.20
894176-9640 0.30
894176-9650 0.40
894176-9660 0.50
894176-9670 0.52
894176-9680 0.54
894176-9690 0.56
894176-9700 058 1|
894176-9710 - o.q/@) |

INJECTOR LEAK TEST

cheack,

(1) . Wipe the nozzle with a clean sh

the position.

(3) There should be @cha
(4)  Re-cleanor M

\\}k\ e Nt passable . I
J .

GLOW PLUG INSPECTION

63 The following procedure tests the resistance value of the glow plug.

NOTE

The test can be performed on or off the engine.

Aug 03

at does not meet the criteria.
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62 The leak test shouId be conducted immediatel fcg3 @‘mzzle opemng pressure adjustment

(2) Decrease the tester pres% Swéess than the pop-off pressure and maintain

& nozzle for at least 10 seconds.

Annex C
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AL
o (Jw“f Simrrer st Gang o

e,

{
i R— r.[..ﬁ__,,*f
J o +—=-«w--¢--— - SUEDY
|

{ 2y 4 Jo e
. 2 o W e TS
A b - - e
i" 3
{

64 Total glow plug resistance value should be < 0.9 ohms.

On engine service:

o Remove the buss bar from the glow plug C

(2) Attach the DVOM red lead to the to the t|p of th <Qu @ E

(3 Attach the DVOM black lead to a good gr ce ground-integrity by testing
it with the DVOM. -

Off engine service: /(\)v<§

(1) Disconnect and remove glow.flud.=~ %
ed

(2) Place DVOM leads acro gl> plug %

at each end) to obtain resistance readmg

HOT PLUG REPLACEMENT

65 Hot plugs for the .L-series are similar to other Isuzu dissel engineé.

66 If the plug-neéds to be replaced, knock out the old plug from behind, though the injector nozzle hole.
67 Always remember that the plug groove in the cylinder head needs to be clean and free of any burrs

that would prevent proper seating. With reference to the figure overpage, align the hot plug knock ball (1)
with the cylinder head groave (2) and tap it temporarily into position with a plastic hammer.

Annex C ‘ _ .
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NOTE @ Q
Illustration is'generic and does not precis@%@ent@@es hot plugs.
e

B8 New plug. Place a 1” thick metal plaw

tq ehot plug and press fit the plug using 4to 5
tons of force on the metal plate. '

S

69 Old plug. When re-using .l@sfu @EEB the plug in the same hole that it came out of
originally. Tap the plug head ‘{@p@e al?d-' re‘that the plug is firmly seated. Grind off any surface
protrusions so that it is comp{ Tlush wi ' ‘ :

: rface of the head.
NOTE % i&%
. Most curren@ odehB
refinishing"Consit your patti
NSRS

ing machines do not require hot plug removal before head
ar equipment manual.

AN

' Annex C
Aug 03 o Page 31




TECHNICIAN GUIDE

SECTION 4 - ENGINE REPAIR SPECIFICATIONS 4L
MAINTENANCE SPECIFICATIONS

70 Malntenance specmcatrons are as follows:

TABLE 5 4L MAINTENANCE SPECIFICATIONS

ttem _ _ Met_ric Measure US Measure
Engrne Qil Capacity (see Note 1) _
4LB1/LC1 4 7.3 Litres 7.7 quarts
41.E1 8.7 Litres 9.2 quarts
Engine O#f Pressure (see Note 5) 4-5 Kglem? 43-51 Ibs
Compression Pressure (see Note 2) 31 Kg/cm? /tttgt\ psi
Valve Adjustment 40 £0.05 mm. @@}}5\,\002 in
Coolant Capacity {(see Note 3)
41.B1 : 2.5 Litres pa 2 6 quarts
| 4LCH . 2.7 Litres (“ 2.8 quarts
4LD1 28litres ) 3.0 quarts
Injection Starting Pressure 12.7~137§/@?35> 0&8\@ 1990 psi
Injection Timing (see Note 4) : % 16°
Fan Belt Deflection Tension S.W\Z/mm% 0.3-0.5in
Glow Plug Resistance ‘ \ ‘0\.\730.9 Q
» | | w
NOTES ) 6:?
(1) These specifications va mg type of equipment in which the engine is
being instalied. Only use API g LB1 with turbocharger use only APl grade CD,
. {2) . First warm up theg@e unti temperature reaches 167° F (75° C). Measured at
. 250 rpm. Service Limi gicm

\J)

' {3) Use only A-

yléne ased anti-freeze/water mixture. A 50/50 concentration ratio

provides maxim ction t6-37° C or -34° F. Never exceed a 60/40 concentration ratio, which
provides prot o 0= -50° C or-58° F. . .

(4) Timing may vary depending on engine seecification.
(5) Pressure may be lower at engine idle.
MECHANICAL SPECIFICATIONS

71 Mechanical specificatibns are as follows:

TABLE 6 4L MECHANICAL SPECIFICATIONS - CYLINDER HEAD/VALVE TRAIN

Cylinder Head/Valve Train Standard Service Limit
Valve Clearance (see Note 1) u.40 mm/0.01575 in
Cylinder Head Warpage (see Note 2) 0.075 mm/0.0029 in 0.15 mm/0.005% in
Cylinder Head Meight (see Note 3) 63.9 mm/2.515 in 64.1 mm/2.523 in
Valve Depression (see Note 4) 0.7 mm/0.0278 in . 1.2 mm/0.0427 in
Hot Plug Description 0.05 mm/0.002 in 0.05 mm/0.002 in
Annex C
Page 32

Aug 03




TECHNICIAN GUIDE

Valve Margin Thickness (see Note 5}

1.0 mm/0.3837 in

7 mm/ .0276 in

Valve Stem Diameter

7.0 mm/ .2756 in {Int}.
7.0 mm/ 2756 in (Exh.)

6.85 mm/..2697 in (Int)
6.80 mm/ .2677 in (Exh.)

'Valve Spring Installed Height 29.9 mm
Valve Seat Angle 45°
NOTES .
(1) . Valve adjustment clearances are established cold.
{2) Maximum grinding allowance is 0.3 mm/0.0118 in.
(3) Measurement is established by measufing from the

bracket surface area.

/@s sealing surface to the rocker

'/“ -
(4) ~ Dimension taken from the cylinder head suﬁac?g@op of the valves.

(5) Specification is for both intake and exhaus}/yai ‘

TABLE 7 4L MECHANICAL SPECIFI

Short Block Specifications

Service Limit _

FA(\;Q\?}:QHggr\;\BLOCK SPECIFICATIONS

| Main Bearing Bore Diameter

, Standard
SMm[(@QM

.56.0 mm/2.2047 in

Cylinder Block Height /_\
BN
‘\\Q/

/11.060 in

281.06 mm/11.065 in

4LB1
Main Bearing Journal Dj ﬁ%@ﬁ?
' 4LB1/4LCH
4L

4LC1/4LD1

fa

28 3?%;&
Va\é 43im/12.123 in
S

O98.0 mm/2.2047 in

60.0 mm/2.3622 in

308.06 mm/12.128 in

55.86 mm/2.1992 in

59.86 mm/2.3567 in

Crank Pin Diq@
L
e @
@LEK\

43.0 mm/1.6929 in
46.0 mm/1.8110 in
49.0 mm/1.9281 in

42.87 mm/1.6878 in
‘45,87 mm/1.8059 in

~ 48.87 mm/1.9240 in

Pis@wﬁsionw

400 mm/ .0158 in

Pﬁqb)to Cylinder Clearance

0.015-.035 mm/

0.00086-.0014 in

Main Bearing Clearance

-0.029-0.072 mmy/
0.0011-0.0028 in

0127 mm/0.005 in

' Connecting Rod Bearing
Clearance

0.035-0.073 mm/
0.0014-0.0029 in

0.10 mm/0.0039 in

Crank Gear/Idler Gear Backlash

10.04 mm/0.0017 in

0.2 mm/0.0079 in

Cam Gear/ldler Backlash

0.03 mm/0.0012 in

0.2 mm/0.0079 in

Crankshaft End Play -

0.058-.208 mm

0.30 mm/0.0118 in

Aug 03
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TORQUE SPECIFICATIONS
72 . Torque specifications are as foliows:

TABLE 8 4L TORQUE SPECIFICATIONS - CYLINDER HEAD/VALVE TRAIN

Cylinder Head/Valve Train Kg m Ib/ft
Cylinder Head Torque (see Notes 1 and 2) ‘
M12 x 1.5 8.5-0.5 + 60°~90° - 61-69 + 60°~00°
{see Note 3) | {see Note 3)
M8 x 1.25 . 2535 1825 -
Valve lash adjusting jamb- nut 0.8-1.2 5.8-8.7
Valve cover bolts ) 0.2-04 i\ 1.4-2.9
Exhaust Manifold - . 1.9-2.9 VA 210
'Rocker Arm Bracket Assembly | 0.8-1.2 AINS 5887
Exhaust Manifold 1e28 N 137210
Nozzle Holder Assembly 2050 " | 200862
Glow Plug 1/5/{(@\ \>/ 10.8-14.5

NOTES v /&
- (). Torque using the fo[lomng sequence.. V %}
AN
L
Sy

{2) . Bolts must not be reused New Loﬂl&r
{3) Clarification: On the second éte Qurn 60@ °

TABLE9 4L TORQUES %F!C IONS. »SHORT BLOCK SPECIFICATIONS
/

 Short Block Specifiations kgm I/t
Crankshaft BearitgGap) -~ 8595 61.0-69.0
Rod Beanng’@%%* ’ ' -
% 3842 | 27:30

4L _ 2.3-2.7 +100°115° | .17-20 +100°-115

4LE1 : . 7585 54-61
Camshaft Gear Nut 7.0-9.0 - 50.8-65.0
Idler Gear 2.7-35 : 19.5-25.3
Oil Pump  wlo PTO ©1.9-2.9 ' 13.7-21.0

w PTO : 0.8-1.2 (see Note) 5.8-8.7 (see Note)
Front Plate 1.9-2.9 13.7-21.0
Timing Gear Case 2.1-3.1 16.2-22.4
Starter ' 95115 . 68.7-83.2
Flywheel Housing 42-56 - '30.4-40.5
Flywheel 9.0-11.0 65.0-79.5
Crank Pulley 17.0-18.0 _ 123.0-137.4
Oil Strainer Bolt 1.9-2.9 13.7-21.0

NOTE: When PTO is provided, install the oil pump to the front plate.

Annex C
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LUBRICATION AND SEALANT SPECIFICATIONS

73 Lubrication and sealant specifications are as follows:

TECHNICIAN GUIDE

TABLE 10 4L LUBRICATION AND SEALANT SPECIFICATIONS

Applicétion

Thread Lockers Lubricants Sealant
Flywheel Bolts ‘Engine Oil ‘ _
Oil Pan TB1207C
Rocker Bracket (see Note) TB1207C
Air Inlet Pipe- TB1207C
Front Plate (PTO only) o TB1207C
Timing Case w/wo PTO - ey TB1207C
Water Pump <) TB1207C
Core Plugs | - (e TB1207C
Injection Pump Housing Cover - {(A r TB1207C
: < .

Fuel Cut Solenoid oy e TB1207C
Oil Seal Retainer N N4 TB1207C
. Connecting Rod Bolts. ’V " Engine Oil :
Cylinder Head Boits 3 Engine Qi

Main Cap Boits (( T R Engine Gil

Head Gasket Q=<

Exhaust Gasket A <

Qil Pump O-ring .- = - Engine Ol

il Strainer O-ring( ™\ *_Engine Oil

Drain Plug Olr/('rr%ﬁ Q/ > Engine Qil

Head queﬁ\gslét w

"1 Oil F’u\l%ﬁ\@%ck Cover ™

Cam_s)ﬁaﬁ./

Extreme Pressure

_ Lubricant
Lifters Extreme Pressure
Lubricant
Engine Bearings Engine Qil
Piston Pin Engine Qil
Pistons Engine Oil
Piston Rings Engine Oil
Vaive Guides Engine Qil
Valves Engine Oil -
NOTE

During Installatidn of the rocker arm bracket, be sure not to cover the rocker shaft oil galley,

Aug 03
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SECTION 5 - COMPONENT FAILURE ANALYSIS

74  Table 11 illustrates examples of component failure.

TABLE 11 COMPONENT FAILURE ANALYSIS

Example

FUEL SYSTEM - Nozzle holder component failure

Description

Broken coil on the holder spring directly related to |

large amounts of carbon build-up on the nozzle
spring. Carbon build-up can also be seen on the
push rod., This condition i \directly refated to
combustion gases passi --mtg{ﬁough'the nozzle
holder $pring chamber.('Ppoblems can be avoided

by routine inspectio@ \pozzles.
| TN
5

~-|be p

Brokeh cg@u oxidation caused by moisture
% iyg% % content in the fusl. Condition can
a r

@&@ '-

@ ted-through routine inspection of the fuel
pg-filter,

Sulphuric acid corrosion at the pintal caused by
high sulphur content.in the fuel. This is a result of
water reacting with the sulphur to form sulphuric ,
acid. .

Corrosive abrasion of the pintal nozzle edge
caused by direct contact with blow-by of the
combustion gases in the combustion chamber.

Annex C
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Nozzle seat damage caused by metal
contaminants in the fuel that pressed onto the
seat area. The condition can cause leaks or
distorted - spray patterns from improper nozzie
seating.

surface. This condition will cause an injector leak.

Foreign material  build-up on the nozzle seat

Damage to the nozzle seat and spray hole
sections when the nozzle holder is over tightened.

Aug 03
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CYLINDER BLOCK

Damaged head gasket, cylinder head, pistons,
connecting rods and crankshaft caused by poor
cylinder block casting, cooling system cavitation,
or cooling system electrolysis.

©Q

Low oil press din $ or premature engine

bearing due to, ing internal oil galley
plugs. \2 @

‘PISTON

/\\J <0_ l:y

Piston failure due to reusing a previously cracked
piston skirt.

Broken piston skirt tang due to excessive piston to
wall clearance. .(Creates piston slap sound).

Annex C
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Seized piston skirt due to insufficient piston to wall
clearance. (aka piston galling).

/\( _

-irf vertical scoring on the sides of the pin
both sides of the piston.)

PISTON FAILURE N

A wrist pin seized in this bore due to a previously
used bent wrist pin or damaged piston pin bore.

(Normai piston skirt wear)

Aug 03
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APPENDIX 1
“MISCELLANEOUS SERVICE INFORMATION

Para

Nozzle troubleshooting guide

Nozzle performance and diagnosis

Nozzle helder tightening standards
Turbocharger boost pressure diagnosis
Exhaust temperature test ‘

Crankcase pressure test .
Inlet manifold pressure (boost pressure) test. (
Specifications for these tests _ _ A~
Used oil sample data (limits)

oo w =

NOZZI_E TROUBLESHQOTING GUIDE Q
: | 77

Cause

| Cl(}ag%\;(\il%i:i& hole and spray hole (carbon residue, foreign matter)

j | @ tagian, damage or accumulation of foreign matter at seat section

~ Damage to pintle sectibn of needle valve (pintle type nozzle)

0
.é’ o .A&Qle&alve sticking
L
L J
L]

Broken needls valve holding shaft =

® Corrosion of sliding section

Damage to nozzle spring.

e
e e oo e 99 @
[

Damage to push rod

Bears or wear to nozzle’s high pressure surface

Scars or wear to spacer’s high pressure surface

Scars or wear to holder’s high pressure surface N

¥
Foreign matter accumulation in each mating surface of nozzle, spacer and. holder

Insufficient tightening of inlet connector

Defective gasket of each seal section

[ ] Damage ot excessive wear to nozzle hole area

&| (@ |®| Defective retaining nut (deformation caused by corrosion ot insufficient cleaning)

Aug 03
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NOZZLE HOLDER TIGHTENING STANDARDS
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TURBOCHARGER BOOST PRESSURE DIAGNOSIS
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1 L|sted below are suggested checks for determining the cause of lowered turbo boost pressure (in
the sequence they should be performed). To obtain maximum hoost pressure, the engine must be
operated at rated RPM under a full load condition. Boost pressure is measured with a mercury

manometer, A pressure gauge may be substituted.

‘2 One of the following checks will uncover the reason for low boost pressure. (Normal pressure is 11-

16 psi.)

(1) - Check the throttle linkage fer travel to full fuel position.

{2) Measure the maximum no load engine RPM. Adjust if necessary.

{(3) ‘lnspect.the manifalds and turbo for cracks, Ioose_ned 'rgnting bolts or leaking gaskets,

{4) Check the intake and exhaust sy'sterns for restrictio \e ity air cleaner, collapsed hose ar

crushed exhaust pipe. ,

{5) . 'Check the fue! system ie air in the fuel, dirt % {%)'get screen {rock stopper) drrty fuel fitter,

‘contaminated fuel or reduce fuel delivery to the inj
(8) Check the valve clearance adjustme@
(7} Check the inj'ection nozzles, ie pés

(8). Whlle the mjectron nozzles ar ved %

(8) . With the turbo mount @ ea%a f ect the following:

It is necessaryt @Rev th nd exhaust piping from the turbo..

&ecg s not close completely

s\or wheel for damage.

wheel shaft end play and bearing clearance.

@ Have the injection pump tested by an authorized Zexel dealer for proper cal|brat|on

EXHAUST TEMPERATURE TEST

3  Exhaust temperature' is measured with a pyrometer, thermo coupler, or infrared meter.

pattern or leakage.

he compression pressure. -

side for heavy carbon deposits or damage.

4 The temperature probe is installed in a strarght section of the exhaust pipe approxrmately 6 mches

- from the turbo flange or manifold flange for naturally aspirated engines.
5  The reading is taken with the engine operating at rated output.
6  When the exhaust temperature is high, check the following:

{1 Retarded timing.

{2) Air intake system restriction.
(3) Excessive exhaust system back pressure.
Aug 03
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7 When exhaust temperature is low, check the following:
(1) LoW compression.
(2) Inadequate fuel delivery from injection pump.
LCRANKCASE PRESSURE TEST
8  Crankcase pressure is Measured with a water manometer.
NOTE - |
2 in. of water (or less) is normal. Pressure should never measure moré than 2 in,

9  The manometer pickup tube is inserted into the ol level gauge tube, from which the Ievel gauge has
.been removed. Do not insert the tube into the oil. Do not attempt to seal engine ap nlngs

10 The reading is taken with the engine operatlng at rated output. N
| . : ' \
INLET MANIFOLD PRESSURE_ (BOOST PRESSURE) TEST Q( /

11 . Boost pressure is to be measured with a mercury manometer. A Qre ure gauge may be used when
a manometer is not available, 1 inch of mercury =49 PS| /_3\ ) /<>\

ipe. The moét desirable

12 The measuring device is to be installed in or stralgh e i
location is 6 inches from the inlet-manifold fiange

13 The reading is taken with the sngine opera ak l@put.

SPECIFICA_TiONS FOR THESE TESTS >©

14 The results of all three of these tes m@éengme modeis and between specnfrcattons of
ngine, reference American Isuzu Motors Inc.

the same model.: Tc find specificatio @eg
Engine & Components Operations @%&gw&% oo Engme Service Specifications Manual’ ).
-USED OIL SAMPLE DATA { Nk/ \>

ltem Q\D Uhit of Measurement Limit

Kinematlc Viscesi 98.9°C (CST)/210°F - -20 to 50% of new oil
Total Base Now~/ KOH mG/G ' 1 {min.)
Total Acid No. KOH mG/G : 3 (max.)
B-Heptane Insoluble Wi% 3 (max.}
Resin insolubie o Wit% : Reference [1 (max.)]
Ash Sulphate Wit% : : Reference [0.5 (max.)]
Diesel Fuel Content Wi% 5 {max.)

" Water Content Wit% .5 {max.)
Worn Metal particle: Fe PPM 150
Worn Metal particle: Cu " PPM . 5D
Worn Metal particle: PB PPM ‘ 50
Worn Metai particle; Cr PPM 20 (or 80..Cr-plated liner)
Worn Metal particle: Al PPM 20-40 |
Worn Metal particle: Si PPM ‘ 20

Based on testfn'g a hew oil sample of exact same kind as used oil,
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APPENDIX 2

ISUZU TECHNOLOGY: L-SERIES DIRECT INJECTION

O _
1 Re-engineering e_q@ for a& w engine model is typically an expensive proposition and
stepping up to EPA's ﬁe‘g egulatiofis-im’ 2004 for off-highway engines in the 25 to 100 hp range will
mean just that, b @ if.the ! of the replacement engine is identical with the present engine.
Current and prospest U's L-Series engines will be pleased to learn that the new direct-
injection (DI) v@s av ame physical footprint as the current IDI models.

2 . Th @iél engil re developed from thé technology of well-proven automotive engines. ltis
certa’_.% utomotive sector that represents the leading edge in gaseous emissions, but that is also
true o '

mer expectations with respect to noise, vibration and ease of use. Isuzu produces more than
BO0,0QO diesel engines per year and plans to produce 1.8 million by 2005.

ive users

3 The L-Series diesels will still be in the picture at that time and that was always the plan from the time
they were introduced by American lsuzu to the U.S. market back in 1993, replacing the well-known K-
Series. The three cylinder L-Series engines were joined by four cylinder versions in 1995. These
engines were conceived to be among the quletest, most compagt, lightwsight, water-cooled engines in
their class and the plan was that this basic platform would meet CARB, EPA and other applicable
emission standards well into the future, - : : '

4 If one looks at the global automotive picture, it is estimated that fully 90 percernit of the vehicuiar
diesel engines will be direct injected after 2000 and the percentage would be even higher were it not for
Third Worid production. The main motivations are the reduction of CO, and particulate matter emissions
and the improvement of fuel économy.

5 So this is the battieground and direct injection appears to be the weapon of choice. And from this
massive automotive capital base flows the technology base that will then be applied to other engine
applications. Virtually alt automotive diesel engines above 3.5 L displacement already use DI technoiogy
and many smaller automotive engines are also DI. :

. , Annex C
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6  Many of Isuzu's engines wére developed for automotive as well as industrial use. Included would be
the J-Series and the B-Series in the under 100 hp range. The L-Series, however, was developed strictly
for industrial use, yet it too makes use of the tools of automotive engine design.

7 With the new DI three cylinder modef 3LD2 displacing 1499 cc and the four cylinder 4LE2 displacing
2179 cc, the L-Series is the smallest series that Isuzu manufactures today. The 3LD2 has a bore and
stroke of 83.1 x 92 mm and a maximum output of 34.8 hp at 3000 rpm, with peak torque of 73.5 Ib.ft. at
1800 rpm. The 4LE2 has a bore and stroke of 85 x 96 mm and a maximum output of 54.4 hp at 3000 rpm,
with peak torque of 113.4 |b.ft. at 1800 rpm. All ratings are SAE J1995 grosas hp. Dry weight of the 3LD2
and 4L E2 is given at 290 and 396 Ib. respeciively.

8  Despite the very small differences in bore and stroke, the engines are virtually identical in other
respects. Isuzu insists new DI L-Series still offers OEMs a single engine family with high component
commonality in both three and four cylinder configurations.

8  The compact and lightweight L-Series feature one-piece, cast iron blocks a@ eads, and overhead
valve design with two valves per cylinder. The block is deep skirted for strength;—rigidity and durability.
Unit injection pump housings are cast into the blocks. The engine water jackefqs formed with a one-piece
casting core to eliminate irregular cooling passages.

10 The ductile iron crankshaft is underslung to the block with five mhaih be ings for the 4LEZ2 and four
.- main bearings for the 3LD2. The flame-hardened, chilled casting carishaft is mid-mounted in the block
. .and it is gear driven. The camshaft is a one-piece design. @ ) @\ .
11. Low noise and vibration were very active design t 5.~for };? é. A single camshaft
" actuates unit pump injectors as well as intake and exhaust Valvés. y\ ves are actuated through forged

i

steel push rods and aluminum die cast rocker arms. re halicahgnd the number of gears in the
gear train is only three and this permits a smaller er & wer profile and reduced forward
. O)\ ‘

noise emissions. @

12 Finite element analysis (FEA), mo 1alysis % Bfi'c intensity fechniques were used to

evaiuate every engine component and defetriline the fibution to the overall noise level. FEM was

used to develop spherical cylinder st{k’S i optimize bulkhead ribs, Integral camshaft
ies had

journal bearings featured on the L-8@ to lower rigidity of the engine block but this was
overcome by numerous FEMJ itgfaf T% : L

AN :
13 Other L-Series noise réd TS#/fe i3 {X’n@ude the use of auto thermatic type pistons, an oil pan
constructed of vibration ed/ ste I\%Q >on the 3LD2, crankshaft balancers and an optimized fuel
injection system. Th rég\ jdiffer%%m oise |level comparing the DI and ID! at no load and only a 2
dB(A) difference at fullload. Fuel injettion lines from the unit pumps to the injectors are short and all the
same length. Additi ?, the fan or blower speed can also be lowered for an extra measure of noise
reduction. Isuzu feels it'has accomplished something with respect to sound quality as well as sound level.

14 Both the 3LD2 and the 4LE2 direct injected diesels are naturally aspirated and feature Isuzu's new
‘Cobra’ combustion chamber, which uses an interesting high swirl conservation strategy. The aim is
twofold. First, reduce the peak temperature in the premixed combustion stage to lower combustion noise
and NOx emissions. A two-spring injector is vital to achieving this part of the rate shaping. Second,
promote vigorous, fast mixing in the diffusion combustion stage - after top dead center - to lower smoke
and particulate matter emission and to improve fuel consumption. : '

15 The unit injection pump is driven by the camshait lobes that have a concave-shaped cam profile and
this determines rate shaping throughout the combustion cycle. A lower initial injection rate in the premix
stage and a higher rate in the diffusion stage provides a more complete and efficient burn.

16 So most of the fuel is actually injected during the combustion diffusion stage via a high-pressure
nozzle with small holes to minimize fuel particle size and new combustion chamber design optimized
through the use of computational fluid dynamics (CFD) analysis. The entire combustion cycle is reduced
in length, but it is characterized by relatively higher swirl in the later stages.
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17 Tier 2 compliance is the real driving force here, but fue consumption should be lower 10 to 15
percent. The overall efficiency of the DI L-Series engines is demonstrated by a heat rejection rate that is
20 to 25 percent lower than the comparable IDI engines. Users may be less interested in fuel
consumption lately, but the overall improvement in efficiency cannot be overiooked.

18 The engine lube oil filler and level gauge, oil filter cartridge, unit injection pumps, and injection
nozzles are all located on the right side of the engines. The L-Series reputation for leak-free operation
should be continued, always a strong’ point for Isuzu. The fuel system Is also self-bleeding and self-
priming, meaning that should the operator run out of fuel, he can just add fuel and restart the engine.

19 Summing up features of the new DI L-Series, high engine performance and efficiency, comgpliant
with Tier 2 regulations; low noise and pleasant sound quality, low fuel consumption, low heat rejection,
compact envelope size, one side service access, high reliability. And don't forget, the same footprint as
the ID| versions.
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