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GENERAL REPAIR INSTRUCTIONS

Park the vehicle on level ground and chock the front or rear wheels before lifting the vehicle.

Raise the vehicle with a jack set against the axle or the frame.

Support the vehicle on chassis stands.

Use covers on the vehicle body, seats, and floor to prevent damage and/or contamination.

Disconnect the grounding cable from the battery before performing service operations.

This will prevent cable damage or burning due to shortcircuiting.

Handle brake fluid and antifreeze solution with great care.

Spilling these liquids on painted surfaces will damage the paint.

The use of the proper tool(s) and special tools where specified is essential to efficient, reliable, and safe
service operations.

Always use genuine ISUZU replacement parts.

Discard used cotter pins, gaskets, O-rings, oil seals, lock washers, and self-locking nuts at disassembly.
Normal function of these parts cannot be guaranteed if they are reused.

Prepare new cotter pins, gaskets, O-rings, oil seals, lock washers, and self-locking nuts for installation.
Keep the disassembled parts neatly in groups.

This will facilitate smooth and correct reassembly.

Keep fixing nuts and bolts separate.

Fixing nuts and bolts vary in hardness and design according to installation position.

Clean all parts before inspection or reassembly.

Clean the oil ports and other openings with compressed air to make certain that they are free from dirt and
obstructions.

Lubricate the rotating and sliding faces of all moving parts with oil or grease before installation.

Use the recommended liquid gasket to prevent leakage.

Carefully observe all nut and boit torque specifications.

When removing or replacing parts that require refrigerant to the discharged Air conditioning system, be sure
to use the Vehicle Refrigerant Recovery and Recycling Equipment (VRRRE) to recover and recycle
Refrigerant-12, to promote the movement for the protection of the ozone layer covering the earth.

Check and recheck your work. No service operation is completed until you have done this.
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NOTES ON THE FORMAT OF THIS MANUAL

1. Find the applicable Section by referring to the index at the front of the Workshop Manual binder.

2. The following technical service information is included in this Section:
@ ldentification
® Maintenance schedules
® Recommended lubricants
® Recommended fuels
®  Oil viscosity charts

3. Individual Sections of this Workshop Manual are divided into the following categories:
Main data and specifications
Torque specifications
Recommended liquid gasket
Loctite application procedure
Servicing

Removal and installation
Disassembly

Inspection and repair
Reassembly

Troubleshooting

4. Each “‘Major Components’’ page of this Workshop Manual has an exploded view of the applicable area
A brief explanation of the notation used follows:

—a

Parts marked with an asterisk (x} are
included in the Repair Kit.

4
Parts within a square frame are to be
removed and instalied as a single unit.
Unit disassembly and reassembly steps,
where required, are provided in the Manual.

@ CYLINDER BODY AND TIMING MECHANISM /

This number represents the service operation
sequence.

L

The removal of unnumbered parts is
unnecessary unless replacement is required.

‘ * Indicates repair kit availability.

The parts listed under “‘Disassembly Steps”

Disassembly steps-2

9 Fanpuey 22 Automatc scuster ™~ and "‘Reassembly Steps’’ are in sequence.
10 Odpanand gasket 23 Washer, flywheel . . H

419 Oipme 26 Fywheel Steps marked with a triangle (a) are impor-
12 Crank pulley 25 Bek housmg cover . . . .
13 Soss. anabot 26 Rewrpiate tant operations. Detailed information
14 Front cover assembly with water pump 27 Rear oil sesl retamer .

') 2! ¢ . connecty wi 13

s e B e s appears in the text.
16 Tiwming chain 430 Ceps. crankshatt with baarings

18  Twnmg wheal, crankshaft 32 Thrustwasher

19 Ot 33 Bearngs cranksnaft

20  Tummg chan guide 34 Cyunder body assembiy o
21 Twrung chain tenswoner

17 Camshatt sprocket T:n Crankshatt assembly
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5. Below is a sample of the Workshop Manual text following the “Major Components” page.
A brief explanation of the notation used follows:

Important operations

(SRS

Instalier  J-29038

2 Bearing outer race ‘/

1

This is the item shown in the illustration. It
is marked with a triangle (A) on the
“Major Components” page.

Special or recommended tools are identi-
fied by the tool name and/or number.

The illustration shows how the tool is to
be used.

{2) Clean the side besring bores Instail dial 1anr woth
discs and arbor  Then instalt and tghten bearing caps to
the specified torque

Torque  kg-miftibs.) 70 (50}

B

@ Owl indicator
@ Oisc (2 pes!
@ Arbor

@ Goge plate

J-8001
J-23597-4
J-23597-1

© J-23597-26

Letters and numbers within a circle refer
to identically labeled parts or measure-
ments in the illustraion.

This symbol indicates the type of service
operation to be performed.

A more detailed explanation of the various
symbols follows.

"\

This table gives important service specifi-
cations and data.

6. The following symbols appear throughout the Workshop Manual.
They tell you at a glance the type of service operation to perform.

L2

e

)

-

» &

'y

Removal

Installation

Disassembly

Reassembly

Alignment

Directional indication

Inspection

Measurement

TR EE <P

Adjustment

Cleaning

Important operation requiring extra care

Specified torque

ISUZU special tool(s) required or recommended

Other special tool(s) required or recommended

Lubrication (Oil)

Lubrication (Grease)

Liquid gasket application
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7. Measurement criteria are definéd by the terms ‘‘standard”’ and “limit"’.
A measurement falling within the ““standard’’ range indicates that the applicable part or parts are ser-
viceable.
“Limit’ is an absolute value.
A measurement falling outside the “limit’”" indicates that the applicable part or parts must be repaired or
replaced.

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

9. The following directional criteria are used throughout the Workshop Manual:

Front:

The cooling fan side of the engine.

Right:

The right-hand side of the engine viewed from the flywheel.
Left:

The left-hand side of the engine viewed from the flywheel.
Rear:

The flywheel side of the engine.

Cylinder numbers are counted from the front of the engine towards the rear.
The engine’s rotation is clockwise viewed from the front of the engine.
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IDENTIFICATION

ENGINE NUMBER (PETROL ENGINE, 42
SERIES)

The engine number stamped on the rear left-hand side of the
cylinder body.

ENGINE NUMBER (DIESEL ENGINE, 4J & C
SERIES)

The engine number is stamped on the rear left-hand side of
the cylinder body.

VEHICLE IDENTIFICATION PLATE

The vehicle identification plate is attached to the left hand
firewall upper in the engine compartment.
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LIFTING INSTRUCTIONS

If a lifting device other than the original jack is used, it is most important that the device be applied only to
the correct lifting points. (See the illustration.) Raising the vehicle from any other point may result in
serious damage.

Lifting Points and Supportable Point-Locations

A LLL

Ll

N B W 7]

( ) L

@® Front axle center
@ Rear axle center
® Side frame
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LIFTING POINT; FRONT
4 X2 model

® When using floor jack, lift on the center of the 1st
crosmember.

4X 4 model
e When using floor jack, lift on the center of the skid
plate.

SUPPORTABLE POINT; FRONT

e Position the chassis stands at the bottom of the frame
sidemember, backward of front wheel.

LIFTING POINT; REAR

¢ Position the floor jack at the center of the rear axle
case when lifting the vehicle.

SUPPORTABLE POINT; REAR

® Position the chassis stands at the bottom of the frame
sidemember, forward of the rear wheel.
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CONVERSION TABLE

TABLE OF CONTENTS

PAGE
Length ........ ... iiiiiiiiiiiiiannns N ¢ ]
< - - T T ¢ 7 S B |
Y1 17T 2 2 - P A ¢ 7 - I |
Mass ...t ittt teniernrenonstnnennans P ¢ 7 - o <
Pressure ..........coiiiiiriennneenonenans P ¢ ]
TOrQUE .. i it tiiienee et reeccnnananes N 0] e 1)
Temperature ..........c.cccveevieneneesnans R ¢ /- S ¥ ]
LENGTH
MILLIMETERS TO INCHES INCHES TO MILLIMETERS
mm n mm m. mm m mm in in mm in. mm
1 0.0394 26 1.0236 51 2.0079 76 2.9921 1/64 03969 33/64 | 13.0969
2 0.0787 27 1.0630 52 20472 77 3.0315 1/32 07938 17/32 13.4938
3 0.1181 28 11024 53 20866 78 3.0709 3/64 1.1906 35/64 | 13.8906
4 018675 29 1.1417 54 2.1260 79 3.1102 1/16 15875 9/16 14.2875
5 0.1969 30 1.1811 85 2.1654 80 3.1496 5/64 1.8844 37/64 | 14.6844
6 0.2362 31 1.2205 56 2.2047 81 3.1820 3/32 2.3813 19/32 15.0813
7 0.2756 32 1.2598 57 2.2441 82 3.2283 7/64 2.7781 39/64 | 154781
8 03150 33 1.2992 58 2.2835 83 3.2677 1/8 31750 5/8 158750
] 0.3543 34 1.3386 59 2.3228 84 3.3071 9/64 35719 41/64 | 162719
10 0.3937 35 1.3780 60 2.3622 85 3.3465 5/32 3.9688 21/32 16.6688
1 0.4331 36 14173 61 24016 86 3.3858 11/64 4 3656 43/64 | 17.0656
12 04724 37 1.4567 62 24409 87 3.4252 3/16 47625 | 11/16 17.4625
13 05118 38 14961 63 24803 88 3.4646 13/64 5.1594 A5/64 | 17.8594
14 05812 38 15354 64 25197 89 3.5039 7/32 55563 23/32 18.2563
15 0.5806 40 15748 65 2559 90 3.5433 15/64 59531 47/64 | 186531
16 0.6299 41 1.6142 66 25984 91 35827 1/4 6 3500 3/4 18 0500
17 0.6683 42 1.6535 87 26378 92 36220 17/64 6.7469 43/64 { 194469
18 0.7087 43 1.6929 68 26772 93 3.6614 9/32 7.1438 25/32 19.8438
19 0.7480 44 17323 69 27165 94 3.7008 19/64 75406 51/64 | 20.2406
20 0.7874 45 17717 70 27559 L1 3.7402 5/16 79375 | 13/16 206375
21 0.8268 46 1.8110 71 2.7953 96 3.7795 21/64 8.3344 53/64 | 210344
22 0.8661 47 1.8504 72 2.8346 97 3.8189 11/32 8.7313 27/32 214313
23 080585 48 1.8898 73 2.8740 o8 3.8583 23/64 91281 55/64 | 21.8281
24 0.9449 49 19829 74 29134 99 3.8976 3/8 95250 7/8 222250
25 09843 50 1.9685 75 2.9528 100 39370 25/64 9.9219 57/64 | 22,6219
13/32 10.3188 29/32 23.0188
101 3.9764 111 43701 121 4.7638 131 51575 27/64 } 10.7156 59/64 | 23.4156
102 40157 112 44094 122 48031 132 5.1968 7/16 11.1125 | 16/16 238125
103 40551 113 44488 123 48425 133 $.2362 29/64 | 11.5094 61/64 | 242094
104 40945 114 44882 124 48819 134 5.2756 15/32 11.9063 31/32 24 6063
105 41339 115 45276 125 49213 135 5.3150 31/64 | 12 3031 63/64 | 250031
106 41732 116 45669 126 49606 136 5.3543 1/2 12 7000 1 25.4000
107 42126 117 46063 127 5.0000 137 53937
108 42520 118 46457 128 5.0394 138 54331
108 42913 119 46850 129 50787 139 54724
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LENGTH
FEET TO METERS

‘ ft. (o] 1 2 3 4 5 6 7 8 9 ft.

m m m m m m m m m
- 0.305 0.610 0.914 1.219 1.5624 1.829 2.134 2438 2.743 -
10 3.048 3.353 3.658 3.962 4.267 4572 4877 5.182 5.486 5.791 10
20 6.096 6.401 6.706 7.010 7.315 7.620 7.925 8.230 8.534 8.839 20
30 9.144 9.449 9.754 10.058 10.363 10.668 10.973 11.278 11.682 11.887 30
40 12.192 12.497 12.802 13.106 13411 13.716 14.021 14.326 14.630 14,935 40
50 15.240 15.645 15.850 16.154 16.459 16.764 17.069 17.374 17.678 17.983 50
60 18.288 18.593 18.898 19.202 19.507 19.812 20.117 20.422 20.726 21.031 60
% 70 21.336 21.641 21.946 22250 22.555 22.860 23.165 23470 23774 24,079 70
| 80 24.384 24.689 24994 25.298 25.603 25.908 26.213 26.518 26.822 27.127 80
90 27.432 27.737 28.042 28.346 28.651 28.956 29.261 29.566 29.870 30.175 90
L1OO 30480 30.785 31.090 31.394 31.698 32.004 32.309 32614 32.918 33.223 100

METERS TO FEET

m o] 1 2 3 4 5 6 7 8 9 m

ft. ft. ft. ft. ft. ft. ft. ft. ft. ft.
- 3.2808 6.5617 9.8425| 13.1234| 16.4042| 19.6850| 22.9659| 26.2467( 28.5276 -
10 32.8084| 36.0892| 39.3701| 42.6509| 45.9318| 49.2126| 52.4934! 557743 59.0551| 62.3360 10
20 65.6168| 688976 | 72.1785| 75.4593| 78.7402| 82.0210| 85.3018; 88.5827| 91.8635| 95.1444 20
30 98.4252|101.7060 | 104.9869| 108.2677 | 111.5486 [ 114.8294| 118.1102| 121.3911| 124.6719| 127.9528 30
40 131.2336( 1345144 1137.7953| 141.0761| 144.3570|147.6378| 150.9186| 154.1995| 175.4803| 160.7612 40
50 164.0420| 167.3228 | 170.6037 ]| 173.8845| 177.1654 |1 180.4462( 183.7270 187.0079| 190.2887 | 193.5696 50
60 196.8504 | 200.1312{203.4121| 206.6929( 209.9738 | 213.2546| 216.5354 | 219.8163 | 223.0971} 226.3780 60
70 229.6588| 232.9396 [ 236.2205| 239.5013| 242.7822 | 246.0630| 249 3438 252.6247 | 255.9055 | 2569.1864 70
80 262.4672|265.7480 | 269.0289| 272.3097 | 275.5806 | 278.8714| 282.1522| 285.4331| 288.7139| 291.9948 80
90 295.2756 | 298.5564 [ 301.8373| 305.1181| 308.3990 | 311.6798| 314.9606| 318.2415| 321.5223 | 324.8032 0
100 328.0840| 331.3648 | 334.6457 | 337.9265| 341.2074 1 344 4882 | 347.7690]| 351.0499| 354.3307| 357.6116 100

MILES TO KILOMETERS

miles [o] 1 2 3 4 5 6 7 8 9 miles

km km km km km km km km km km
- 1.609 3.219 4.828 6.437 8.047 9.656 11.265 12.875 14.484 —
10 16.093 17.703 19.312 20.921 22.531 24.140 25.750 27.359 28.968 30.578 10
20 32.187 33.796 35.406 37.015 38.624 40.234 41843 43.452 45.062 46.671 20
30 48.280 49.890 51.499 53.108 54.718 56.327 57.936 59.546 61.165 62.764 30
40 64.374 65.983 67.592 69.202 70811 72420 74.030 75.639 77.249 78.858 40
50 80.467 82.077 83.686 85.295 86.905 88.514 90.123 91.733 93.342 94951 50
60 96.561 98.170 99779 | 101.389 | 103.000 | 104.607 | 106.217 | 107.826 | 109.435 | 111.045 60
70 112654 | 114263 | 115873 | 117.482 | 119.091 | 120.700 { 122310 | 123919 | 125529 | 127.138 70
80 128.748 | 130.357 | 131.966 | 133576 | 135.185 | 136.794 | 138.404 | 140.013 | 141622 | 143.232 80
90 144841 | 146.450 | 148.060 | 149.669 | 151.278 | 152.888 { 154497 | 156.106 | 157.716 | 159.325 90
100 160.934 | 162.544 | 164.163 | 165.762 | 167.372 | 168.981 | 170580 | 172.200 | 173.809 | 175.418 100

KILOMETERS TO MILES

km [¢] 1 2 3 4 5 6 7 8 9 km

miles miles miles miles miles miles miles miles miles miles
- 0.621 1.243 1.864 2.485 3.107 3.728 4.350 4971 5592 -
10 6.214 6.835 7.456 8.078 8.699 9.321 9.942 10.563 11.185 11.806 10
20 12.427 13.049 13.670 14.292 14913 15.534 16.156 16.777 17.398 18.020 20
30 18.641 19.262 19.884 20.505 21.127 21.748 22.370 22.990 23.612 24.233 30
40 24.855 25476 26.098 26.719 27.340 27.962 28.583 29.204 29.826 30.447 40
50 31.065 31.680 32.311 32.933 33.554 34.175 34.797 35.418 36.039 36.661 50
60 37.282 37.904 38.525 39.146 39.768 40.389 41.010 41.632 42.253 42.875 60
70 43.496 44117 44,739 45.360 45,981 46.603 47.224 47.845 48.467 49088 70
80 49.711 50.331 50.952 51574 52.195 52816 53.438 54.059 54.681 55.302 80
90 55.923 56.545 57.166 57.187 58.409 539.030 59.652 60.273 60.8%4 61.516 90
100 62.137 62.758 63.380 64.001 64.622 65.244 65.865 |' 66.487 67.108 67.729 100
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AREA
SQUARE INCHES TO SQUARE CENTIMETERS
n? ) 1 2 3 4 5 6 7 8 9 i
cm? cm? cm? cm? cm? cm? cm? cm? cm? cm?
- 6.452 12.903 19 355 25.806 32.258 38.710 45.161 51.613 58.064 -
10 64516 70.968 77.419 83.871 90.322 96.774 | 103.226 | 109.677 | 116.128 | 122.580 10
20 129.032 | 135484 | 141935 | 148387 | 154.838 | 161.290 | 167.742 | 174.193 | 180.645 | 187.096 20
30 193.548 | 200.000 | 206.451 | 212903 | 219.354 | 225.806 | 232.258 | 238.709 | 245.161 | 251.612 30
40 258.064 | 264.516 | 270.967 | 277.419 | 283.870 | 290.322 | 296.774 | 303.225 | 309.677 | 316.128 40
50 322.580 | 329.032 | 335.483 | 341.935 | 348.386 | 354.838 | 361.290 | 367.741 | 374.193 | 380.644 50
60 387.096 | 393.548 | 399.999 | 406.451 | 412.902 | 419.354 | 425.806 | 432.257 | 438.709 | 445.160 60
70 451612 | 458.064 | 464515 | 470967 | 477.418 | 483.870 | 490.322 | 496 773 | 503.225 | 509.676 70
80 516.128 | 522.580 | 529.031 | 535.483 | 541.934 | 548.386 | 554.838 | 561.289 | 567.741 | 574.192 80
90 580.644 | 587.096 | 593.547 | 599.999 | 606.450 | 612.902 | 619354 | 625.805 | 632.257 | 638.708 90
100 645.160 | 651.612 { 658063 | 664515 | 670.966 | 677.418 | 683.870 | 690.312 | 696.773 [ 703.224 100

SQUARE CENTIMETERS TO SQUARE INCHES

cm? 0 1 2 3 4 5 6 7 8 9 cm?
in? in? in? in2 in? in? in? n? in? in?

— 0.155 0.310 0.465 0.620 0.775 0.930 1.085 1.240 1.395 -
10 1.550 1.705 1.860 2.015 2170 2.325 2.480 2.635 2.790 2.945 10
20 3.100 3.255 3.410 3.665 3.720 3.875 4.030 4.185 4.340° 4,495 20
30 4,650 4.805 4960 5.115 5.270 5.425 5.580 6.735 5.890 6.045 30
40 6.200 6.355 6.510 6.665 6.820 6.975 7.130 7.285 7.440 7.595 40
50 7.750 7.905 8.060 8.215 8.370 8.525 8.680 8.835 8.990 9.145 50
60 9.300 9.455 9.610 9.765 9.920 10.075 10.230 10.385 10.540 10.695 60
70 10.850 11.005 11.160 11.315 11.470 11.625 11.780 11.935 12.090 12.245 70
80 12.400 12,555 12.710 12.865 13.020 13.175 13.330 13.485 13.640 13.795 80
30 13.950 14.105 14.260 14415 14570 14.725 14.880 15.035 15.190 15 345 a0

100 15.500 15.655 15.810 15.965 16.120 16.275 16.430 16.583 16.740 16.895 100

VOLUME
CUBIC INCHES TO CUBIC CENTIMETERS
in? 0 1 2 3 4 5 6 7 8 9 in®
cmi(ce) cmi{ce) cmi(cc) cmd{cc) cmé{cc) cm3{cc) cm3(cc) em3(cc) cmi(ce) cm3(cc)
16.387 32.774 49.161 65.548 81935 98.322 114709 131.097| 147.484 -

10 163.871| 180.258| 196.645| 213.032| 229.419| 245806| 262.193 278.580f 294.967| 311.354 10
20 327.741| 344.128 | 360.515| 376.902| 393.290| 209.677| 426.064| 442.451| 458838| 475.225 20
30 491.612| 507.999| 524.386| 540.773| 557.160| 573.547| 589.934| 606.321| 622.708| 639.095 30
40 655483 | 671.870| 688.257| 704.644| 721.031| 737.418| 753.805) 770.192| 786.579| 802.966 40
50 819.353| 835.740| 852.127| 868514| 884901 | 901.289| 917.676| 934.063; 950.450; 966.837 50
60 983.224! 999611 {1015.998 ) 1032.385{1048.772 11065.159 | 1081.546) 1097.933} 1114320} 1130.707 60
70 1147094 |1163.48211179.869 | 1196.256|1212.643 }1229.030! 1245.417| 1261.804( 1278.191 | 1294578 70
80 1310.965|1327.352 (1343.739] 1360.126 1376.513 | 1392.900 | 1409.288| 1425.675| 1442.062| 1458.449 80
90 1474836 | 1491.223 |1507.610{ 1523.997| 1540.384 | 1556.771] 1573.158| 1589 645 | 1605.932| 1622.319 90

100 1638.706 | 1655.093 [ 1671481 | 1687.868| 1704.255{1720.642|1737.029| 1753.416| 1769.803 | 1786.190 100

CUBIC CENTIMETERS TO CUBIC INCHES

cm3(cc) o] 1 2 3 4 5 6 7 8 9 cmdlcc)
in3 in3 in® in® ind in? in® in® in3 in?

- 0.0610 0.1220 0.1831 0.2441 0.3051 0.3661 0.4272 0.4882 0.5492 -
10 0.6102 0.6713 0.7323 0.7933 0.8543 0.9153 0.9764 1.0374 1.0984 1.1594 10
20 1.2205 1.2815 1.3425 1.4035 1.4646 15256 1.5866 1.6476 1.7086 17697 20
30 1.8307 1.8917 1.9527 2.0138 2.0748 2.1358 2.1968 2.2579 2.1389 2.3799 30
40 2.4409 2.5020 25630 2.6240 2.6850 2.7460 2.8071 2.8681 2.9291 2.9901 40
50 3.0512 3.1122 3.1732 3.2342 3.2952 3.3563 34173 3.4783 3.5393 3.6004 50
60 3.6614 3.7224 3.7834 3.8444 3.9055 3.9665 40275 40885 41496 42106 60
70 42716 4.3326 4,3937 44547 45157 45767 46377 46988 4.7598 48208 70
80 48818 49429 5.0039 5.0649 5.1259 5.1870 5.2480 5.3090 5.3700 5.4310 80
90 5.4921 5.5531 5.6141 56751 5.7362 5.7972 5.8582 59192 5.9803 6.0413 90

100 6.1023 6.1633 6.2243 6.2854 6.3464 64074 6.4684 6.5295 6.5905 6.6515 100
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VOLUME
GALLONS (U.S.) TO LITERS
U.S. gal. 0 1 2 3 4 5 6 7 8 9 U.S. gal.
Inters liters liters liters fiters liters liters liters liters liters
- 3.7854 7.6709| 11.3563| 15.1417| 189271| 22.7126{ 26.4980| 30.2834| 34.0633 -
10 37.8543) 416397 454251] 49.2105] 52.9960| 56.7814| 60.5668| 64.3523; 68.1377] 71.9231 10
20 75 7085| 79.4840| 83.2794( 87.0648| 90.8502| 94.6357| 98.4211| 102.2065| 105.9920( 109.7774 20
30 113.5629{ 117.3482 | 121.1337| 1249191 128.7045 132.4901| 136.2754| 140.0608| 143.8462| 147.6316 30
40 1514171] 155.2025 | 158.9879| 162.7734| 166.5588| 170.3442| 174.1296( 177.9151| 181.7005| 185.4859 40
50 189.2713| 193.0568 | 196.8422| 200.6276| 204.4131| 208.1985| 211.9839| 215.7693| 219.5548 223.3402 50
60 227 1256 23091101 234.6965| 238.4819| 242.2673 | 246.05627| 249.8382} 253.6236| 257.4090| 261.1945 60
70 264.9799| 268.7653 [ 272.5507| 276.3362| 280.1216 | 283.9070| 287.6924| 291.4779| 295.2633 | 299.0487 70
80 3028342 306.6196 [ 310.4050{ 314.1904 | 317.9759| 321.7613| 325.5467} 329.3321| 333.1176| 336.9030 80
90 340.6884 | 3444738 348.2593| 352.0447| 355.8301 | 359.6156| 363.4010( 367.1864 370.9718| 374.7573 90
100 3785427) 382.3281 | 386.1135| 389.8990| 393.6844 | 397.4698| 401.2553] 405.0407| 408.8261| 4126115 100
LITERS TO GALLONS (U.S.)
liters o] 1 2 3 4 5 6 7 8 9 liters
gal gal. gal. gal. gal. gal. gal. gal. gal. gal.
- 0.2642 0.5283 0.7925 1.0567 1.3209 1.56850 1.8492 2.1134 2.3775 -
10 2.6417 2 3059 3.1701 3.4342 3.6984 3.9626 42268 4.4909 4.7551 5.0193 10
20 5.2834 5.5476 5.8118 6.0760 6.3401 6.6043 6.8685 7.1326 7.3968 7.6610 20
30 7.9252 8.1893 8.4535 8.7177 8.9818 9.2460 35102 9.7743 | 10.0385 | 10.3027 30
40 10.6669 | 10.8311 | 11.0952 | 11.3594 | 116236 | 11.8877 | 12,1519 ] 124161 | 12.6803 | 12.9444 40
50 13.2086 | 13.4728 | 13.7369 | 14.0011 | 14.2653 | 14.5295 | 14.7936 | 15.0578 | 15.3220 | 15.5861 50
60 15.8503 | 161145 | 16.3787 | 16.6428 | 16,9070 | 171711 | 17.4354 | 17.6995 | 17.9637 | 18.2279 60
70 184920 | 187562 | 19.0204 | 19.2846 | 195487 | 19.8129 | 20.0771 | 20.3412 | 20.6054 | 20.8696 70
80 21.1338 | 21.3979 | 21.6621 | 21.9263 | 22.1904 | 22.4546 | 22.7188 | 22.9830 | 23.2471 | 235113 80
S0 23.7755 | 24.0397 | 24.3038 | 245680 { 248322 | 25.0963 | 25.3605 | 25.6247 | 25.8889 | 26.1530 90
100 26.4172 | 26.6814 | 26.9455 | 27.2097 | 27.4739 | 27.7381 | 28.0022§ 28.2664 | 28.5306 | 28.7947 100
GALLONS (IMP.} TO LITERS
Imp gal. 0 1 2 3 4 5 6 7 8 9 imp gal.
liters nters liters liters liters liters liters liters liters liters
- 45459 9.0918| 13.6377| 18.1836| 22.7295; 27.2754| 31.8213] 36.3672| 40.9131 —
10 454590 50.0049| 545508| 59.0967| 63.6426| 68.1885| 72.7344{ 77.2803; 81.8262| 86.3721 10
20 90.9180! 954639 100.0098| 104.6557( 109.1016| 113.6475( 118.1934( 122,7393| 127.28562} 131.8311 20
30 136.3770]| 140.9229 | 145.4688] 150.0147| 154.5606| 1569.1065| 163.6524] 168.1983] 172.7442| 177.2901 30
40 181.8360| 186.3819| 190.9278 195.4737| 200.0196 | 204.5655| 209.1114} 213.6573] 218.2032] 222.7491 40
50 227.2950| 231.8408 | 236.3868| 240.9327| 245.4786 | 250.0245] 254.5704| 259.1163| 263.6622| 268.2081 50
60 272.7540) 277.2999 | 281.8458| 286.3917] 290.9376) 295.4835| 300.0294] 304.5753| 309.1212] 313.6671 60
70 318.2130| 322.7589| 327.3048| 331.8507] 336.8966 | 340.9425(| 345.4884| 350.0343| 354.5802( 359.1261 70
80 363.6720] 368.2179|372.7638} 377.3097| 381.8556 | 386.4015] 380.9474| 395.4933| 400.0392| 404.5851 80
90 409.1310{ 413.6769{418.2228} 422.7687| 427.3146| 431.8605| 436.4064| 440.9523| 445.4982| 450.0441 90
100 454 5900| 459.13591463.6818( 468.2277{ 472.7736| 477.3195| 481.8654{ 486.4113| 490.9572| 495.5031 100
LITERS TO GALLONS (IMP.)
liters 0 1 2 3 4 5 6 7 8 9 liter
gai. gal. gat. gal. gal. gal. gai. gal. gal. gal.
- 0.2200 0.4400 0.6599 0.8799 1.0999 1.3199 1.6399 1.7598 1.9798 -
10 2.1998 24198 26398 2.8597 3.0797 3.2997 3.5197 3.7397 3.9596 4.1796 10
20 4.3996 46196 4.8396 5.0595 5.2795 5.4995 5.7195 5.9395 6.1594 6.3794 20
30 6.5994 6.8194 7.03%4 7.2593 7.4793 7.6993 7.9193 8.1393 8.3592 8.5792 30
40 8.7992 90192 9.2392 9.4581 9.6791 9.8991 ) 10.1191| 10.3391 | 10.5590 | 10.7790 40
50 10.9990 | 11.2180 | 114390 | 11.6590 | 11.8789 | 12,0989 | 12.3189 1256389 | 12.7588 | 12.9788 50
60 13.1988 | 13.4188 | 136388 | 13.8587 | 140787 | 14.2987 | 145187 | 147387 | 149586 | 15.1786 60
70 15.3986 ;| 15.6186 | 15.8386 | 16.0585 | 16.2785 | 16.4985 | 16.7185| 16.9385 | 17.1584 | 17.3784 70
80 175984 | 178184 | 180384 | 18.2583 | 184783 | 18.6983 | 189183 19.1383 | 19.3582 | 19.5782 80
90 19.7982 | 20.0182 | 20.2382 | 20.4581 | 20.6781 | 20.8981 | 21.1181 21.3381 | 21.5580 | 21.7780 90
100 219980 | 222180 { 224380 | 22,6579 | 228779 | 23.0979 | 23.3179| 23.5379 | 23.7578 | 23.9778 100




GENERAL INFORMATION OA—13

MASS
POUNDS TO KILOGRAMS
Ibs. 0 1 2 3 4 5 6 7 8 9 Ibs.
kg kg kg kg kg kg kg kg kg kg
- 0.454 0.907 1.361 1.814 2.268 2.722 3.175 3.629 4.082 -
10 4536 4990 5.443 5.897 6.350 6.804 7.257 7.711 8.165 8.618 10
20 9.072 9.525 9.979 | 10433 | 10.886 | 11.340 | 11.793 | 12.247 | 12701 13.154 20
30 13.608 | 14.061 14515 | 14968 | 15422 | 15876 | 16.329 | 16783 | 17.237 | 17.690 30
40 18.144 | 18597 | 19.051 19.504 | 19.958 | 20412 | 20.865 | 21.319 | 21.772 | 22.226 40
50 22680 | 23133 | 23587 | 24040 | 24494 | 24948 | 25.40% 25855 | 26.308 | 26.762 50
60 27216 | 27669 | 28123 | 28.576 | 29.030 | 28.484 | 29.937 | 30.391 | 30.844 | 31.298 60
70 31.751 | 32205 | 32.659 | 33.112 | 33566 | 34.019 | 34473 | 34927 | 35380 | 35.834 70
80 36.287 | 36.741 37195 | 37.648 | 38.102 | 38555 | 39.009 | 39463 | 39.916 | 40.370 80
90 40823 | 41277 | 41.731 42184 | 42638 | 43.091 | 43545 | 43998 | 44452 | 44.906 90
100 45359 | 45813 | 46.266 | 46.720 | 47.174 | 47.627 | 47.081 48534 | 48988 | 49.442 100

KILOGRAMS TO POUNDS

kg 0 1 2 3 4 5 6 7 8 g kg
Ibs. Ibs. Ibs. Ibs. Ibs. bs. ibs. lbs. Ibs ibs.

- 2.205 4.409 6.614 8.818 11.023 13.228 15.432 17.637 19.842 -
10 22.046 24.251 26.455 28.660 30.865 33.069 35.274 37.479 39.683 41.888 10
20 44092 46.297 48.502 50.706 52.911 55.116 57.320 59.5625 61.729 63.934 20
30 66.138 68.343 70.548 72.753 74.957 77.162 79.366 81.571 83.776 85.980 30
40 88.185 90.390 92594 94 799 97.003 99.208 | 101.413 | 103.617 | 105.822 | 108.026 40
50 110.231 | 112436 | 114640 | 116.845 | 119.050 | 121.254 | 123.459 | 125633 | 127.868 | 130.073 50
60 132277 | 134482 | 136687 | 138.891 | 141.096 | 143.300 | 145505 | 147.710 | 149.914 | 152.119 60
70 154.324 | 156.528 | 1568.732 | 160.937 | 163.142 | 165.347 | 167.551 | 169.756 | 171.961 | 174.165 70
80 176.370 | 178574 | 180.780 | 182.984 | 185.188 | 187.393 | 189.597 | 181.802 | 184.007 | 196.211 80
90 198.416 | 200.621 | 202.825 | 205.030 | 207.234 | 209.439 | 211.644 | 213.848 | 216.053 | 218.258 90

100 220.462 | 222.667 | 224.871 | 227.076 | 229.281 | 231485 | 233.690 | 235.895 | 238.099 | 240.304 100

KILOGRAMS TO NEWTON

kg 0 1 2 3 4 5 6 7 8 9 kg
N N N N N N N N N N

- - 9.81 19.61 29.42 39.23 49.03 58.84 68.65 78.45 88.26 -
10 98.07 107.87 117.68 127.49 137.29 147.10 156.91 166.71 176.562 186.33 10
20 196.13 205.94 215.75 22555 235.36 245.17 254.97 264.78 274.59 284.39 20
30 294.20 304.01 313.81 323.62 33343 343.23 353.04 362.85 372.65 382.46 30
40 392.27 402.07 411.88 421.69 431.49 441.30 451.11 460.91 470.72 480.53 40
50 490.33 500.14 509.95 519.75 529.56 539.37 549.17 558.98 568.79 578.59 50
60 558.40 598.21 608.01 617.82 627.63 637.43 647.24 657.05 666.85 676.66 60
70 686.47 696.27 706.08 715.89 725.69 735.50 745.31 755.11 764.92 774.73 70
80 78453 794.34 804.15 813.95 823.76 833.57 843.37 853.18 862.99 872.79 80
920 882.60 892.41 902.21 912.02 921.83 931.63 941.44 951.25 961.05 970.86 90

100 980.67 990.47 | 1000.28 | 1010.08 | 1019.89 | 1029.70 | 1039.50 | 1049.31 | 1059.12 | 1068.92 100

NEWTON TO KILOGRAMS

N 0 10 20 30 40 50 60 70 80 90 N
kg kg kg kg kg kg kg kg kg kg
- — 1.020 2.039 3.059 4.079 5.099 6.118 7.138 8.158 9.177 -
100 10.197 | 11.217 12.237 13.256 14276 | 15.296 16.316 17.335 | 18.355 19.375 100
200 20394 | 21414 | 22434 | 23453 | 24473 | 25493 | 26513 | 27532 | 28552 | 29572 200
300 30592 | 31.611 32.631 33.651 34670 | 35690 | 36.710| 37730 | 38.749 | 39.769 300
400 40789 | 41809 | 42828 | 43848 | 44868 | 45887 | 46.907 | 47927 | 48947 | 49.966 400
500 50.986 | 52006 | 53.025 | 54045 | 55.065 | 56.085! 57.104| 58124 | 59.144 | 60.163 500
600 61.183 | 62203 | 63.223 | 64.242 | 65.262 | 66.282| 67.302 | 68.321 69.341 70.361 600
700 71380 | 72400 | 73420 | 74440 75459 | 76479 77.499| 78518 | 79538 | 80558 700
800 81578 | 82597 | 83617 | 84637 | 85656 | 86676!| 87696| 88716 | 89.735 | 90.755 800
900 91.775 | 92795 | 93814 | 94834 | 95854 | 96873 | 97893 | 98913 | 99933 | 100.952 900
~ 1000 101972 | 102992 | 104011 | 106.031 | 106.061 | 107.071 | 108090 | 109.110 | 110.130 | 111.149 1000




OA—14 GENERAL INFORMATION

PRESSURE
POUNDS PER SQUARE INCHES TO KILOGRAMS PER SQUARE CENTIMETERS
Ib/in? (o] 1 2 3 4 5 6 7 8 9 Ib/in?
(psi) kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? (psi)

- 0.0703 0.1406 0.2109 0.2812 0.3515 04218 04821 0.5625 0.6328 -

10 0.7031 0.7734 0.8437 0.9140 0.9843 1.0546 1.1249 1.1952 1.2655 1.3358 10

20 1.4061 14764 1.5468 1.6171 1.6874 1.7577 1.8280 1.8983 1.9686 2.0389 20

30 2.1092 2.1795 2.2498 2.3201 2.3904 2.4607 2.5311 2.6014 2.6717 2.7420 30

40 2.8123 2.8826 2.9529 3.0232 3.0835 3.1638 3.2341 3.3044 3.3747 3.4450 40

50 35154 3.5857 3.6560 3.7263 3.7966 3.8669 3.8372 4.0075 40778 4.1481 50

60 42184 4.2887 4.3590 44283 4.4996 45700 46403 4.7106 4.7809 4.8512 60

70 49215 49918 5.0621 5.1324 5.2027 5.2730 5.3433 54136 5.4839 5.56543 70

BQ 5.6246 5.6947 5.7652 5.8355 5.9058 59761 6.0464 6 1167 6.1870 6.2573 80

90 6.3276 6.3979 6.4682 6.5386 6.6089 6.6792 6.7495 6.8198 6.8901 6.9604 90
100 7.0307 7.1010 7.1713 7.2416 7.3119 7.3822 74525 7.5228 7.6932 76635 100

KILOGRAMS PER SQUARE CENTIMETERS TO POUNDS PER SQUARE INCHES
kg/cm? 0 1 2 3 4 5 6 7 8 9 kg/cm?
tb/in%psi) | Ib/inX(psi) | b/in2psi} | tb/in%(psi) | Ib/in2(psi) | b/npsi) | b/in%(psi) | b/in%(psi) | tb/in%(psi) | Ib/in%(psi)

- 14.22 28.45 42.67 56.89 71.12 85.34 99.56 113.78 128.01 -

10 142.23 156.45 170.68 184.90 199.12 213.35 227.57 241.79 256.01 270.24 10

20 284.46 298.68 312.9 327.13 341.35 355.58 369.80 384.02 398.24 41247 20

30 426.69 440.91 455.14 469.36 48358 497.81 512.03 526.25 540.47 554.70 30

40 568.92 583.14 597.37 611.59 625.81 640.04 654.26 668.48 682.70 696.93 40

50 711.16 725.37 739.60 753.82 768.04 782.27 795.49 810.71 82493 839.16 50

60 853.38 867.60 881.83 896.05 910.27 924.50 938.72 95294 967.16 981.39 60

70 99561 | 1009.83 | 1024.06 | 1038.28 | 1052.50 | 1066.73 | 1080.95 | 1095.17 | 1109.39 | 1123.62 70

80 1137.84 | 1152.06 | 1166.27 | 1180.51 1194.73 | 1208.96 | 1223.18 | 123740 | 1251.62 | 1265.85 80

90 1280.07 | 1294.20 | 1308.52 | 1322.74 | 1336.96 | 1351.19 | 1365.41 1379.63 | 1393.85 | 1408.08 90
100 1422.30 | 1436.52 | 1450.75 | 146497 | 1479.19 | 1493.42 | 15607.64 | 152186 | 1536.08 | 1550.31 100

KILOGRAMS PER SQUARE CENTIMETERS TO KILO PASCAL
kg/cm? 0 1 2 3 4 5 6 7 8 9 kg/cm?
KPa KPa KPa KPa KPa KPa KPa KPa KPa KPa

- — 98.1 196.1 294.2 3923 490.3 588.4 686.5 784.5 882.6 -

10 980.7 1078.7 1176.8 1274.9 1372.8 1471.0 1569.1 1667.1 1765.2 1863.3 10

20 1961.3 2059.4 21575 22555 2353.6 24517 2549.7 2647.8 2745.9 2843.9 20

30 2942.0 3040.1 3138.1 3236.2 3334.3 3432.3 3530.4 3628.5 3726.5 3824.6 30

40 3922.7 4020.7 41188 4216.9 4314.9 4413.0 45111 4609.1 4707.2 4805.3 40

50 4903.3 5001.4 5099.5 51975 5295.6 5393.7 5491.7 5589.8 5687.9 5785.9 50

60 5584.0 5982.1 6080.1 6178.2 6276.3 6374.3 6472.4 6570.5 6668.5 6766.6 60

70 6864.7 6962.7 7060.8 7168.9 7256.9 7355.0 7453.1 7551.1 7649.2 77473 70

80 7845.3 79434 80415 8139.5 8237.6 8335.7 8433.7 8531.8 8629.9 87279 80

0 8826.0 89241 9022.1 89120.2 9218.3 9316.3 94144 95125 9610.5 9708.6 20
100 9806.7 9904.7 100028 | 10100.8 | 10198.9 { 10297.0 | 10395.0 | 10493.1 | 10591.2 | 10689.2 100

KILO PASCAL TO KILOGRAMS PER SQUARE CENTIMETERS
KPa (o] 100 200 300 400 500 600 700 800 900 KPa
kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm?

-~ - 1.020 2.039 3.059 4079 5.099 6.118 7.138 8.158 9.177 -
1000 10.197 11.217 12.237 13.256 14.276 15.296 16.316 17.335 18.355 19.375 1000
2000 20.394 21.414 22434 23.453 24473 25.493 26.513 27.532 28.552 29.572 2000
3000 30.592 31.611 32.631 33.651 34.670 35.690 36.710 37.730 38.749 39.769 3000
4000 40.789 41.808 42,828 43.848 44 868 45887 46.907 47.927 48 947 49.966 4000
5000 50.986 52.006 53.025 54.045 55.065 56.085 §7.104 58.124 59.144 60.163 5000
6000 61.183 62.203 63.223 64.242 65.262 66.282 67.302 68.321 69.341 70.361 6000
7000 71.380 72.400 73.420 74.440 75.459 76.479 77.499 78518 79.538 80.558 7000
8000 81578 82.597 83.617 84.637 85.656 86.676 87.696 88.716 89.735 90.755 8000
9000 91.775 92.794 93.814 94.834 95 854 96.873 97.893 | ' 98.913 99933 | 100.952 9000

10000 101.972 | 102.992 | 104.011 105.031 | 106.051 | 107.071 108.090 | 109.110 | 110.130 | 111149 10000




GENERAL INFORMATION OA—15

TORQUE
FOOT POUNDS TO KILOGRAMMETERS
ft. Ibs. 0 1 2 3 4 5 6 7 8 9 ft. lbs.
kg-m kg-m kg-m kg-m kg-m kg-m kg-m kg-m kg-m kg-m
- 0.138 0.277 0415 0.553 0.69 0.830 0.968 1.106 1.244 -
10 1.383 1.521 1.659 1.797 1.936 2.074 2.212 2.350 2489 2.627 10
20 2.765 2.803 3.042 3180 3.318 3.456 3.595 3.733 3.871 4.009 20
30 4.148 4286 4.424 4.562 4.700 4.839 4.977 5.115 5.253 5.392 30
40 5.530 5.668 5.807 5.945 6.083 6.221 6.360 6.498 6.636 6.774 40
50 6.913 7.051 7.188 7.328 7466 7.604 7.742 7.881 8.018 8.157 50
60 8.295 8.434 8.572 8.710 8.848 8.987 9.125 9.263 9.401 9.540 60
70 9.678 9.816 9.954 10.093 10.231 10369 10507 10.646 10.784 10922 70
80 11.060 11.199 11.337 11.475 11.613 11.752 11.890 12.028 12.166 12.305 80
90 12.442 12.581 12.719 12.858 12.996 13.134 13.272 13.410 13.549 13.687 90
100 13.826 13.964 14.102 14.240 14.379 14517 14.655 14.793 14,932 15.070 100

KILOGRAMMETERS TO FOOT POUNDS

kg-m 0 1 2 3 4 5 6 7 8 9 kg-m
ft. Ibs. t. Ibs. ft. Ibs. f1. Ibs. ft. Ibs. ft. Ibs ft. Ibs. ft. Ibs. ft. Ibs. ft. 1bs.

- 7.23 14.47 21.70 28.93 3617 43.40 50.63 57.86 65.10 -
10 72.33 79.56 86.80 94.03 101.26 108.50 115.73 122.96 130.19 137.43 10
20 144.66 151.89 158.13 166.36 17359 180.83 188.06 195.29 202.52 208.76 20
30 217.00 22422 231.46 238.69 245.92 253.16 260.39 267.62 274.85 282.09 30
40 289.32 296.55 303.79 311.02 318.25 325.43 332.72 339.95 34718 354.42 40
50 361.65 368.88 376.12 383.35 398058 39782 405.05 412.28 419.51 426.75 50
60 433.98 441.21 448.45 455.68 462.91 470.15 477.38 484.61 491.84 499.08 60
70 506.31 513.54 520.78 528.01 535.24 542.48 549.71 556.94 564.17 571.41 70
80 578.64 585.87 593.11 600.34 607.57 614.81 622.04 629.27 636.50 643.74 80
90 650.97 658.20 665.44 672.67 679.90 687.14 694.37 701.60 708.83 716.07 90

100 723.30 730.53 737.77 745.00 752.23 759.47 766.70 773.83 781.16 788.40 100

KILOGRAMMETERS TO NEWTONMETERS

kg-m 0 1 2 3 4 5 6 7 8 9 kg-m
N-m N-m N-m N-m N-m N-m N-m N-m N-m N-m

- - 9.81 19.61 29.42 39.23 49.03 58.84 68.65 78.45 88.26 -
10 98.07 107.87 117.68 127.49 137.29 147.10 156 91 166.71 176.52 186.33 10
20 196.13 205.94 215.75 225.55 235.36 24517 25497 264.78 27459 28439 20
30 294.20 304.01 313.81 323.62 333.43 343.23 353.04 362.85 372.65 382.46 30
40 39227 402.07 411.88 421.69 431.49 441.30 451.11 460.91 470.72 480.53 40
50 490.33 500.14 509.95 519.75 529.56 539.37 549.17 558.98 568.79 578.59 50
60 588.40 598.21 608.01 617.82 627.63 637.43 647.24 657.05 666.85 676.66 60
70 686.47 696.27 706.08 715.89 725.69 735.50 745.31 755.11 764.92 774.73 70
80 78453 794.34 804.15 813.95 823.76 833.57 843.37 853.18 862.99 87279 80
90 882.60 892.41 902.21 912.02 921.83 931.63 94144 951.25 961.05 970.86 90

100 980.67 990.47 1000.28 | 1010.08 | 1019.89 | 1029.70 | 1039.50 | 1049.31 | 1059.12 | 1068.92 100

NEWTONMETERS TO KILOGRAMMETERS

N-m 0 10 20 30 40 50 60 70 80 90 N-m
kg-m kg-m kg-m kg-m kg-m kg-m kg-m kg-m kg-m kg-m

- - 1.020 2.039 3.059 4.079 5.099 6118 7.138 8.158 9.177 -
100 10.197 11.217 12.236 13.256 14.276 15.296 16.315 17.335 18.355 19.374 100
200 20.394 21414 22433 23.453 24473 25.493 26.512 27532 28.552 29.571 200
300 30.591 31.611 32.630 33.650 34.670 35.690 36.710 37.729 38.749 39.768 300
400 40.789 41.808 42827 43.847 44867 45.887 46.906 47.926 48.946 49.965 400
500 50.986 52.005 53.024 54.044 55.064 56.084 57.103 58.123 59.143 60.162 500
600 61.183 62.202 63.221 64.241 65.261 66.281 67.300 68.320 69.340 70.359 600
700 71.380 72.399 73.418 74438 75.458 76.478 77.497 78517 79.537 80.556 700
800 81.577 82.596 83.615 84.635 85.655 86.675 87.694 88.714 89.734 90.753 800
900 91.774 92.793 93.812 94.832 95.852 96.872 97.891 98.911 99931 | 100.950 900

1000 101.972 | 102990 [ 104.009 | 105.029 | 106.049 | 107.069| 108088 | 109.108 { 110.128 | 111.147 1000




OA—16 GENERAL INFORMATION

TEMPERATURE
FAHRENHEIT TO CENTIGRADE
QF °c OF Oc OF Oc °F Oc °F °c °F °C OF °C °F OC
60| 511 | -2 |-189| 56 | 133 | 114 | 456 | 172 | 77.8 | 230 | 1100 | 288 | 1422 | 346 | 1744

2
-568 | -50 0 | -178 58 14.4 116 | 46.7 174 789 | 232 | 1111 | 290 | 1433 | 348 | 1756
-56 | -489 2 | -16.7 60 15.6 118 | 478 176 80.0 | 234 | 1122 | 292 | 1444 | 350 | 176.7
-54 | -47.8 4 | -15.6 62 16.7 120 | 488 178 81.1 | 236 | 1133 | 294 | 1456 | 352 | 1778
-62 | -46.7 6 | -144 64 17.8 122 50.0 180 822 | 238 | 1144 | 296 | 146.7 | 354 | 1789
-50 | -45.6 8 | -133 66 189 124 | 51.1 182 83.3 | 240 | 1156 | 298 | 147.8 | 356 | 180.0
-48 | -444 10 | -12.2 68 20.0 126 | 52.2 184 844 | 242 | 116.7 | 300 | 1489 | 358 | 181.1
-46 | -433 12 | -1 70 | 211 128 | 533 186 856 | 244 | 1178 | 302 | 150.0 | 360 | 1822
-44 | -422 14 | -10.0 72 22.2 130 | 544 188 86.7 | 246 | 1189 | 304 | 151.1 | 362 | 1833
-42 | -411 16 -8.9 74 | 233 132 | 55.6 190 878 { 248 | 1200 | 306 | 152.2 | 364 | 1844
-40 | -40.0 18 -7.8 76 249 134 | 56.7 192 889 | 250 | 121.1 | 308 | 153.3 | 366 | 1856
-38 | -389 20 -6.7 78 25.6 136 | 57.8 194 90.0 | 252 | 1222 | 310 | 1544 | 368 | 186.7
-36 | -37.8 22 -56.6 80 | 26.7 138 58.9 196 91.1 | 2564 | 123.3 | 312 | 155.6 | 370 | 1878
-34 { -36.7 24 -4.4 82 278 140 | 60.0 198 922 | 256 [ 1244 | 314 | 1567 | 372 | 1889
-32 | -356 26 -3.3 84 | 289 142 | 61.1 200 933 | 258 | 1256 | 316 | 1578 | 374 | 1900
-30 | -344 28 -2.2 86 30.0 144 | 62.2 | 202 944 | 260 | 126.7 | 318 | 158.9 | 376 | 191.1
-28 | -333 30 -1.1 88 311 146 | 63.3 | 204 956 | 262 | 127.8 | 320 | 160.0 | 378 | 1922
-26 | -32.2 32 -0 90 | 322 148 | 644 | 206 96.7 | 264 | 1289 | 322 | 161.1 | 380 | 193.3
-24 | -311 34 1.1 92 33.3 180 | 65.6 | 208 978 | 266 | 1300 | 324 | 162.2 | 382 | 1944
-22 | -30.0 36 22 94 | 344 162 | 66.7 | 210 989 | 268 | 131.1 | 326 | 163.3 | 384 | 1956
-20 | -28.9 38 33 96 35.6 154 | 67.8 | 212 {1000 | 270 [ 1322 | 328 | 1644 | 386 | 196.7
-18 | -27.8 40 44 98 | 36.7 156 | 689 | 214 [ 101.1 | 272 | 133.3 | 330 | 1656 | 388 | 1978
-16 | -26.7 42 56 | 100 | 37.8 168 | 700 | 216 [ 102.2 | 274 | 1344 | 332 | 166.7 | 390 | 1989
-14 | -256 44 6.7 | 102 38.9 160 | 711 218 | 1033 | 276 | 1356 | 334 | 167.8 | 392 | 200.0
-12 | -244 46 78 | 104 | 400 162 | 72.2 | 220 | 1044 | 278 | 136.7 | 336 | 1689 | 400 | 2044
-10 | -233 48 89 | 106 | 411 164 | 733 | 222 | 1056 | 280 | 1378 | 338 | 1700 | 410 | 2100
-8 | -222 50 100 | 108 | 422 166 | 744 | 224 [ 106.7 | 282 | 1389 | 340 | 171.1 | 420 | 2156
-6 | -211 52 111 110 | 433 168 | 756 | 226 | 107.8 | 284 | 140.0 | 342 | 172.2 | 430 | 2211
-4 | -200 54 122 | 112 | 444 170 | 76.7 | 228 [ 1089 | 286 | 141.1 | 344 | 173.3 | 440 | 226.7

CENTIGRADE TO FAHRENHEIT

sc| °f | c| °F [ec | F | c | F | °c | °F |-c°c ¢ | ec | °F | °c | °F
50 | -580 | -18 | - 04 | 14 | 572 | 46 |1148 | 78 | 1724 | 110 | 2300 | 142 | 287.6 | 174 | 345.2
49 | 662 | -17 14| 15 | 590 | 47 (1166 | 79 |1742 | 111 |2318 | 143 | 2894 | 175 | 3470
48 | 544 | 16 | 32| 16 | 608 | 48 |1184 | 80 [1760 | 112 [ 2336 | 144 | 291.2 | 176 | 3488
-47 | 526 | -16 | 50| 17 | 626 | 49 [1202| 81 1778 | 113 | 2354 | 145 | 2930 | 177 | 350.6
-46 | 508 | -14 | 68| 18 | 644 | 50 [1220| 82 | 1796 | 114 | 2372 | 146 | 2948 | 178 | 3524
45 | -490 | -13 | 86 | 19 | 662 | 51 1238 | 83 |181.4 | 115 [239.0 | 147 | 2966 | 179 | 354.2
-44 | -472 | 12 | 104 | 20 | 680 | 52 1256 | 84 [1832 | 116 | 2408 | 148 | 2984 | 180 | 356.0
-43 | -45.4 | 11 | 122 | 21 | 698 | 53 1274 | 85 1850 | 117 | 2426 | 149 | 3002 | 181 | 357.8
42 | -436 | -10 | 140 | 22 | 716 | 54 [1292 | 86 | 1868 | 118 | 2444 | 150 | 3020 | 182 | 3596
41| 418 | .9 | 158 | 23 | 734 55 |131.0| 87 | 1886 | 119 | 2462 | 151 | 3038 | 183 | 361.4
-40 | -400 | -8 | 176 | 24 | 752 | 56 |132.8 | 88 | 1904 | 120 | 2480 | 152 | 3056 | 184 | 363.2
-39 | -382 | -7 | 194 | 25 | 770 | 57 |[1346 | 89 | 1922 | 121 |249.8 | 153 | 307.4 | 185 | 365.0
-38 | -364 | -6 | 212 | 26 | 788 | 58 |1364 | 90 | 1940 | 122 | 251.6 | 154 | 309.2 | 186 | 366.8
37| -3¢6 | -5 | 230 27 | 806 | 59 [1382| 91 | 1958 | 123 | 2534 | 155 | 311.0 | 187 | 3686
-36 | 328 | -4 | 248 | 28 | 824 | 60 (1400 | 92 |197.6 | 124 | 2652 | 156 | 312.8 | 188 | 3704
-35 | -310 | -3 | 266 | 29 | 842 | 61 [141.8| 93 | 1994 | 125 | 2570 | 157 | 3146 | 189 | 3722
-34 | 292 | -2 | 284 | 30 | 80| 62 |1436| 94 | 2012 | 126 | 2588 | 158 | 316.4 | 190 | 3740
-33 | -274 | -1 | 302 | 31 | 878 | 63 |1454 | 95 [ 2030 | 127 |260.6 | 159 | 3182 | 191 | 37538
-32 | 256 | 0| 320| 32 | 896 | 64 [1472| 96 | 2048 | 128 | 2624 | 160 | 3200 | 192 | 3776
-31 | -238 1| 338 | 33 | 914 | 65 |1490| 97 2066 | 129 | 264.2 | 161 | 321.8 | 193 | 379.4
-30 | 220 | 2| 356 | 34 | 932 | 66 |1508 | 98 | 2084 | 130 |266.0 | 162 | 3236 | 194 | 3812
29| 202 | 3| 374 | 35 | 950 | 67 [1526 | 99 [2102 | 131 |267.8 | 163 | 3254 | 195 | 383.0
28| -184 | 4| 392 | 36 | 968 | 68 |[1544 | 100 | 2120 | 132 | 269.6 | 164 | 327.2 | 196 | 3848
27| <166 | 5 | 410| 37 | 986 | 69 [1562 | 101 |213.8 | 133 | 2714 | 165 | 329.0 | 197 | 386.6
-26 | -148 | 6 | 428 | 38 |1004 | 70 [1580 | 102 | 2156 | 134 | 2732 | 166 | 330.8 | 198 | 3884
-25 | 130 | 7 | 446 | 39 [1022| 71 [159.8 | 103 |217.4 | 135 | 275.0 | 167 | 3326 | 199 | 390.2
24 | -112 | 8| 464 | 40 [1040| 72 |161.6 | 104 | 2192 | 136 |276.8 | 168 | 334.4 | 200 | 3920
-23| -84 | 9| 482 | 41 |1058| 73 [1634 | 105 | 2210 | 137 | 2786 | 169 | 3364 | 210 | 4100
22| -76| 10| 500 | 42 |107.6 | 74 |165.2 | 106 | 2228 | 138 | 2804 | 170 | 3380 | 220 | 4280
21| 58| 11 | 518 | 43 (1094 | 75 [167.0 | 107 | 2246 | 139 | 2822 | 171 | 339.8 | 230 | 4460
20| -44 | 12| 536 | 44 [1112| 76 [1688 | 108 | 2264 | 140 |284.0 | 172 | 341.6 | 240 | 4640
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0B—2 MAINTENANCE AND LUBRICATION

MAINTENANCE SCHEDULE

MAINTENANCE SCHEDULE ABBREVIATIONS
Variation (Optional equipment on some model).
[[G] For gasoline engine models only.

_E] For diesel engine models only.

L_ﬁ__) For manual transmission.

For Automatic transmission.

For 4JA1 engine model

For turbocharged 4JB1 engine model
items followed by an asterisk (*) require more frequent maintenance if the vehicle is driven under severe

conditions.
Refer to “SEVERE CONDITIONS MAINTENANCE SCHEDULE.”



MAINTENANCE AND LUBRICATION 0B—3
MAINTENANCE SCHEDULE {THIS SCHEDULE IS NOT APPLIED FOR EUROPE)

I :  Inspect and correct or replace as necessary A: Adjust
R: Replace or change T: Tighten to specified torque L: Lubricate

SERVICE INTERVAL: X1,000km. |1 5 10 16 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

{Use odometer reading X 1,000 miles. |06 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 80
or months whichever
comes first) or months — 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

ENGINE
Idling speed and acceleration -
*Arr cleaner element -
Dry air cleaner element -
E] Pre air clearner b
*Engine oil -
Oil leakage and contamination -
:[Eonﬁner -
[&JA] Oil filter :
Fuel leakage -
6] Cylinder head bolts
Valve clearances - A - -
[G] Fuel filter - - - -
(D] Fuel filter - - - R
[G1 Fuel pump function - - - -
Fuel tank - - -
[D7] Injection nozzle pressure and
spraying condition - -
D] Injection timing - -
Compression pressure -
[G] Carburetor function -
[G] Distributor cam and shaft -
[G] Distributor cap and rator -
[G] Distributor vacuum advance
function -
[G1 Spark plugs -
[G] ignition timing -
Cooling system for water leakage -
Fan belt tension and damage -
*Exhaust pipes and mountings damage
or looseness SEE L S B R R L A R B R
Radiator coolant - - - -R---R---R - - - R - - - R
All hoses and pipes in engine compart-
ment for clogs or damage - - - - - L e e N B
Timing belt A R A T R S o

=T — 0 =
=0 ¢ e —
=0 —- 0 —
. — D — 1 —
Vo T — -

—_ 0 N — D - — ~— —
— Ty — D4 = 4 —
— ¢ B — B — — — e
— D+ — DV — 3 —
- W=D — T — —

=T — 1 -
—_— 0 T — T — — — —

- TV — T - — — —

—_— 0 — D —
~ MWV — B — — — —

—_— 0 O =~ = —=
- X~V - D
— 1 D — WV — — — —

— WV - - —
~ WDV —V— — — —

o
——JJ:I:U)>

—_ 1 —
—_ 0 —
::r::_"
—_— 1 —

CLUTCH
Clutch fluid S RN T I RS
Clutch function N D S K R S SR A A A A A T e e O R R
Clutch pedal travel and free play e e O e e e L O L T e S O S
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I - Inspect and correct or replace as necessary A: Adjust
R: Replace or change T: Tighten to specified torque L: Lubricate

SERVICE INTERVAL: X 1,000km. |1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

{Use odometer reading X 1,000 miles. |06 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

or months whichever
comes first) or months — 3 6 9 12 156 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

TRANSMISSION OR TRANSMISSION
WITH TRANSFER CASE

*Transmission or transmission with
transfer case oil - -
Automatic transmission fluid - -
QOil leakage I
Gear control mechanism for looseness - -

+ — v D
*
'
1
'
'

- — — 3T
t
1
)
L}
'
'
L}

- — — 3
1
'
'

PROPELLER SHAFT

Loose connections - -0 -1 - v - -0 -1 -+ -0 -1 -1
*Universal joints and splines for wear - - - -0 - - -1 - - -1 - - - 4 - - - /|
Universal joints and splines - L L L L L L L L L L L LL L L L L L L L

FRONT AND REAR AXLE

*Differential gear oil (Front and rear) - - R - -
Oil leakage o
Axle shafts for distortion or damage - - - - - - -
Axle case for distortion or damage - - - -

)
L
L}
———m
L}
)
1

STEERING

Steering gear oil S T R S S
Power steering fluid - - - - - - - - -« - R - - - - - - - - - R
Oil leakage SSREE [ EE E N K AN SN AN N NN RS KNS S AN KOS I H N B |
*Steering system for looseness or
damage - -
Power steering hose - -
Steering wheel play -
Steering function -
Right and left turning radius - -
Wheel alignment - - - -
Joint ball - - -

SERVICE BRAKES

Brake fluid -
Brake system for fluid leakage -
Brake function -
*Rear brake lining and durm wear -
*Front disc brake pads and discs - -
Brake pedal travel and free play [
Pipes and hoses for loose connections

or damage S Y EE e (R A EO T A R A e A R N
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I Inspect and correct or replace as necessary A: Adjust
R: Replace or change T: Tighten to specified torque L: Lubricate

SERVICE INTERVAL: X 1,000km. {1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

(Use odometer reading X 1,000 miles. |06 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60
or months whichever
comes first) or months — 3 6 9 12 156 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

PARKING BRAKE

Parking brake function S (s O A T A R T A A A A R I
Parking brake lever travel S T T e O O S e T T e e R
Cables for looseness or damage and

guide for damage SURE F S K R KN R (N AN A AN AN AN AN AN A EO NN BN B
Ratchet for wear or damage T T T S T T B T S T

SUSPENSION

Spring leaves for damage SUR T T R A N AN NN Y N AN AN AN I NS SN A A N
Mount for looseness or damage e N e
Shock absorbers for oil leakage - - -1 -1 -0 -0 -1 -1 -t - 1 - |
Shock absorbers mount for looseness S T i AT TS S IR ESR PN S
Rubber bushes of suspension wear or

damage - -4 -1 -1 -1 -0 -1 - -1 - 1 -1
Spring action for loss of balance due

1o weakening - - - -1 - - -1 - - -1 - - -1 - - - |

WHEELS

Wheel pins T T T 1T TTTITTTTTTITTITTITTTTT
Wheel disc for damage SURE N N A Y N A A N A NN SRR S A R N N R
Hub bearing grease - - - -R---R---R---R - - - R
Front and rear hub bearings for

looseness - - b -y - - -t -y - - b - -
Tire pressure and damage S L e e e e e e A R R I R R
Tire rotation - - R-R-R-R-R-R-R-R - R -R

ELECTRICAL EQUIPMENT

Starter function - - - -0 - - -1 - - -t - - -1 - - - |
Specific gravity of battery electrolyte - - - - -1 -t -1 -1 -1 - 1 - U
Wiring harness and terminal for

looseness or damage SURE N TR K TR A N N TN T TN AN SN SRR AN HN SO NN N N
Starter brushes for wear e L S T E T S B SR
Alternator brushes for wear - - - -1 - - -1 - - -} - - -1 - - - |

OTHERS

Vehicle height T L I A T I |
Bolts and nuts on chassis and body e S N R N S S T IR R
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SEVERE CONDITIONS MAINTENANCE SCHEDULE

(THIS SCHEDULE IS NOT APPLIED FOR EUROPE)

Severe driving conditions

A: Repeated short trips

B: Driving on rough roads

C: Driving on dusty roads

D: Driving in extremely cold weather and/or on salted roads

Condition
ltem Interval
C A+D
Engine oil Change every 2,500 km ° o
{1,500 miles)
Engine oil filter E Replace every 5,000 km
(3,000 miles) ° °
Replace every 7,500 km
(4,500 miles)
Exhaust pipes and Inspect every 10,000 km
mounting (6,000 miles)
Air cleaner element Replace every 20,000 km °
{12,000 miles)
Steering system for Inspect every 5,000 km
looseness or damage (3,000 miles)
Universal joints and Inspect every 10,000 km
sleeve for wear {6,000 miles)
Transmission or Change every 20,000 km (12,000 miles)
transmission with after changing at the initial 10,000 km
tranfer case (60,000 miles)
Differential oil Change every 20,000 km
(12,000 miles)
after changing at the initial 10,000 km
(6,000 miles)
Rear brake lining and Inspect every 5,000 km o
drum {3,000 miles)
Front brake pads and disc | Inspect every 5,000 km o
(3,000 miles)
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RECOMMENDED FLUIDS, LUBRICANTS AND FUELS

In order to obtain maximum performance and longest service life from your ISUZU vehicles, it is very
important to select and use correctly best lubricants and diesel fuels.

When lubricating, be sure to use ISUZU genuine lubricants or recommended lubricants listed below,
according to the maintenance schedule for each vehicle model.

The lubrication intervals in the maintenance schedule and the coverage and period of new vehicle warranty
are based on the use of ISUZU genuine lubricants or recommended lubricants as given in the chart which

will serve as a guide for selecting lubricants of proper brand name.

LUBRICATION MAKE BRAND / TYPE GRADE
1ISUZU GENUINE BESCO MULT! - Z TYPE CE (10W-30) CE
ISUZU GENUINE BESCO MULTI - Z {(10W-30) cD
ISUZU GENUINE BESCO S - 3 (10W, 20W, 30, 40) cD

Diesel engine crankcase EXXON /ESSO ESSOLUBE XD-3+ (15W-40) CF-4/CF
MOBIL MOBIL DELVAC XHP (10W-30, 15W-40) CF/CE
CALTEX/CHEVRON | DELO CXJ (15W-40, 30, 40) CF
SHELL SHELL RIMULA D OIL (30) cD
ISUZU GENUINE BESCO RACING ACE (7.5W-30) SG
ISUZU GENUINE BESCO MULT! ACE (7.5W-30) SF
ISUZU GENUINE BESCO ACE (10W-30) SE

Gasoline engine EXXON / ESSO ESSO SUPER FLO XT (15W-40, 20W-50) SH

crankcase EXXON / ESSO ESSO MAXXOIL (15W-40, 20W-50) SH
MOBIL MOBIL SUPER XHP (15W-40, 15W-50, 20W-50) SH
CALTEX / TEXACO HAVOLINE FORMULA-3 (15W-40, 20W-50) SH
SHELL SHELL HELIX ULTRA (SW-40) SH
ISUZU GENUINE BESCO GEAR OIL TRANSAXLE {SW-30)

Manual transmission EXXON / ESSO ESSOLUBE XD-3+ (15W-40) CF-4/CF

Trans missi MOBIL MOBIL SUPER (10W-30) SH

ransier case CALTEX / TEXACO HAVOLINE FORMULA-3 (15W-40, 20W-50) SH

SHELL SHELL MYRINA (15W-40) cD
ISUZU GENUINE BESCO GEAR OIL SH (80W-90, 90, 140) GL-5

Differential EXXON / ESSO ESSO GEAR OIL GX {85W-90) GL-5

Shift on the fly system MOBIL MOBILUBE HD (80W-90, 85W-140) GL-5

(GL-5 only) CALTEX THUBAN GL-5 EP (80W-90, 85W-140) GL-5
SHELL SHELL SPIRAX HD (S0, 140) GL-5
ISUZU GENUINE BESCO GEAR OIL LSD {140) GL-S5

Differential EXXON / ESSO ESSO GEAR OIL LSA (90) GL-5

(Limited Slip Differential) MOBIL MOBILUBE HD LS (80W-90) GL-5
CALTEX GEAR OIL LSD (90) GL-5
ISUZU GENUINE BESCO ATF

. . EXXON / ESSO ESSO ATF D (DEXRON® 1-D)

Automatic transmission MOBIL MOBIL ATF (DEXRON® 1-E)

Power steering CALTEX ATF HD (DEXRON® )
SHELL SHELL DONAX TA (DEXRON® 1-D)

Propeller shaft slidi ISUZU GENUINE BESCO L-2 GREASE (No.2), L-3 GREASE (No.3)

ropetier shait sliding EXXON / ESSO BEACON 2 (No.2), 3 {No.3)

yoke, Universal joint MOBIL MOBIL GREASE HP (No.2, No.3)

Clutch shift block CALTEX/TEXACO | STARPLEX-2 (No.2)

Grease fitting SHELL SHELL RETINAX A (No.2)

FLUID TYPE
Clutch and brake fluid reservior Hydraulic brake fluid SAE J1703
FMVSS 116 DOT.3 grade
Engine cooling system Good quality ethylene glycol antifreeze

NOTE:

When the recommended lubricants are specified in the workshop manual, follow them.
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DIESEL FUEL/APPLICABLE STANDARD

BS (BRITISH STANDARD)
Based on BS/2869-1970

RECOMMENDATION
JIS (JAPANESE INDUSTRIAL STANDARD) No. 2
DIN (DEUTSCHE INDUSTRIE NORMEN) DIN 51601
SAE (SOCIETY OF AUTOMOTIVE ENGINEERS)
Based on SAE J-313C No. 2-D

Class A-1
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OIL VISCOSITY CHART

Lubricants should be carefully selected according to the lubrication chart. It is also important to select
viscosity of lubricants according to the ambient temperature by referring to the following table.

OIL VISCOSITY CHART FOR DIESEL ENGINE APPLY DIESEL

ENGINE OIL

{Single grade)

-25°C

VISCOSITY GRADE - AMBIENT TEMPERATURE

-13°F

-15°C
5°F

-10°C
14°F

0°C
32°F

15°C
60°F

25°C 30°C
77°F  86°F

(Multi grade)

SAE 15W-—-40, 20W—40, 20W-5

* Not recommended for sustained high speed driving.

OIL VISCOSITY CHART FOR GASOLINE ENGINE ~ APP-Y.SASCLINE

(Single grade)

ENGINE OIL

VISCOSITY GRADE - AMBIENT TEMPERATURE

-25°C -15°C 0°C 15°C 25°C 38°C
—-13°F 5°F 32°F 60°F 77°F 100°F
{Multi grade)

SAE 15W--40, 20W—-40, 20W-50




0B—10 MAINTENANCE AND LUBRICATION

AP
OIL VISCOSITY CHART FOR TRANSMISSION CASE ENZ%I\YIE OIL
GEAR OIL VISCOSITY GRADE - AMBIENT TEMPERATURE
(Singel grade)
-25°C -10°C 5°C 10°C 20°C 35°C
-13°F 14°F 41°F b50°F 68°F 95°F
(Multi grade) ) ' '

ET-12 % SAE 15W—40, 20W—40, 20W—50
APPLY
OIL VISCOSITY CHART FOR FRONT AXLE AND REAR AXLE GEAR OIL

VISCOSITY GRADE - AMBIENT TEMPERATURE
{Single grade)

-25°C -10°C 0°C 15°C 30°C 35°C
-13°F 14°F 32°F S9°F 86°F 95°F

(Multi grade)

SAE 75W-90

SAE 80W —90
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1 - 2 HEATING AND AIR CONDITIONING

GENERAL DESCRIPTION

SYSTEM COMPONENTS

These illustraions are based on the LHD model
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SYSTEM COOLING LINE

Condenser

= 10 |

\
tE Cow——"

N\ AAAN AAATALANATAR RGNS AN\

—— -

/IIIE

Expansion /
High Pressure Vapor ] Valvea

High Pressure Liquid TNNNENER J

Evaporator
Low Pressure Liquid Receiver-
Low Pressure Vapor SN Dehydrator

with Pressure
Switch

UNIT




1 - 4 HEATING AND AIR CONDITIONING

WIRING DIAGRAM
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MAIN DATA AND SPECIFICATION

COMPRESSOR (SD7H13)
Fitting type

Fitting location

Number of cylinders

Bore

Stroke

Displacement per revolution
Maximum speed (absolute)
Maximum speed (continuous)
Refrigerant

Oil type

Oil amount

Clutch voltage

Weight

Direction of rotation
HEATING UNIT

Type

Core dimension

Capacity

BLOWER UNIT

Type

COOLING UNIT

Type

Evaporator element dimensions
Evaporator capacity
CONDENSER

Type

Capacity

REFRIGERANT

IDLE SPEED-UP CONTROL

mm (in.)

(kcal./hr.)

mm (in.)

{kesl./hr.)

(kcal./hr.)

Tube- “O”
Cylinder head
7
229.3mm
27.4 mm
129.2cc/rev
700rpm
6000rpm
R-134a
Sanden PAG SP-20
135cc += 15¢c
12v DC
6.9 kgs
Clockwise

Air mix type
161 (6.34) x 163 (6.42) x 45 (1.77)
3700 kcal./hr. (280 ma/hr.)

(L x HxW)

Sirocco fan type

Fin and tube evaporator
(LxHxW)  235(9.25) x 224 (8.82) x 74 (2.91)

4200 kecal./hr. {470 m3hr.)

Aluminium louvered fins
9400 kcal./hr.
Type: R-134a Capacity: 0,75 kg + 50 gramms

Idle speed controlled by solenoid switch
(Petrol models only)
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SPECIAL PARTS AND FIXING NUTS AND BOLTS

COMPRESSOR ASSEMBLY kgem(Ib.ft/N.m)

0.5—~0.6(3.6—4.3/4.9-5.9)
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REFRIGERATION SYSTEM
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Parts List Important Operations - Installation
1. Condensor Tightening Torgue:
A 2. Bolt - condensor to body 2. Bolt- condensorto body 8 - 17 N.m
3. Bolt - pipe assembly to condensor 3. Bolt - pipe assembly to condensor 12 - 17 N.m
A 4. Nut 4. Nut4-8N.m
5. Hose assembly - compressor 1o condensor 6. Hose assembly - compressor to joint 15 - 25 N.m
A 6. Hose assembly - compressor to joint 8. Pipe assembly - evaporator to joint 20 - 23 N.m
7. Screw 14. Pipe assembly - evaporator to receiver/drier joint 10 -20 N.m
A 8. Pipe assembly - evaporator to joint 16. Pipe assembly - receiver to joint 10 - 20 N.m
9. Clamp 17. Bracket and bolt - pipe to receiver/drier fix 4 - 8 N.m
10. Evaporator drain hose
11. Evaporator infoutlet
12. Bracket
13. Clip
A 14. Pipe assembly - evaporator to receiver/drier joint
15. Clip
A 16. Pipe assembly - receiver to joint
17. Bracket and bolt - pipe to receiver/drier fix
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SERVICING

PRECAUTION FOR REFRIGERANT - 134a
(R-134a) AIR CONDITIONING SYSTEM

R-12 and R134a systems require different types of
lubricating oil. Components designed solely for use with one
refrigerant and oil type must never be interchanged with
components designed solely for use with another refrigerant
and oil type.

R-134a Refrigerant:

* R-134a differs entirely from R-12 in its composition and,
therefore, the two should never be mixed. Aiways change
the specified amount of R-134a.

* The pressure characteristics of R-134a differ from those of
R-12. The low pressure is lower, and the high pressure is
higher.

R-134a Compressor oil:

* The R-134a system requires a synthetic (PAG)
compressor oil whereas the R-12 system requires a
mineral compressor oil. The two oils must never be
mixed.

» Compressor (PAG) oil varies according to compressor
model. Be sure to use oil specified for the model of
compressor.

Oil Specification | RL 100S
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Refrigerant line.

Evaporator

Cap

R-134a

o The PAG compressor oil for the R-134a system tends to

absorb moisture more quickly than mineral oil. When air
conditioning parts are removed for servicing, all the open
ends of parts and components must be sealed with caps to
keep out contaminants.

The PAG compressor oil must be stored in metal containers,
not in plastic containers.

Service charge valve:
e The diameter of the service charge valve for the R-134a

system is made larger than that for the R-12 systemto
prevent cross-contamination. In addition, the screw-in type
joint of the R-12 system is replaced with a quick joint type in
the R-134a system.

e To prevent refrigerant from escaping during installation and

removal of charging hoses from the service charge valves,

quick-joint type fittings are used.

Connection: Push on firmly until locked (a “click” will be
heard).

Removal:  Hold the grip-ring and pull to remove.

e Air conditioning manifold gauges, charging hoses and other

service tools designed exclusively for the R-134a system
must be used with this vehicle.
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No. R-134a
1 M12 x 1.75
2 M10x 1.5
3 M14 x 1.25
4 Quick joint type

Quick joint
{Low side)

@

Quick joint
(High side)

Manifold gauge

Charge valve Handle

©

Refrigerant container

20
000
{7
//

Vacuum pump

M10xP1.5 (Hose fitting)

* Do not use the same vacuum pump for evacuating the R-
134a and R-12 systems interchangeable (The vacuum
pump hose fitting is a M10 x 1.5).

* R-134a vacuum pumps must have a positive shutoff valve.

V CAUTION:
Never use the same vacuum pump for both R-134a and

R-12 systems, as cross contamination of compressor oil
may occur.

@ Refrigerant Recovery, Recycling and Charging

* Avoid releasing the R-134a into the atmosphere.
Use the R-134a Refrigerant Recovery/Recycling/
Recharging System or equivalent to recover and recycle
R-134a. Note that this system is not interchangeable
between the R-134a and R-12 systems.

]
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Refrigerant Leak Inspection

* The flame type gas leak detector for the R-12 system can-
not be used with the R-134a system.

* The electric leak detector for the R-12 cannot be used with
the R-134a system as the R-134a particles are far smaller
than the R-12 molecules and, therefore, may not be
always detected. Use leak detectors designed exclusively
for the R-134a system.

REFRIGERANT
LIQUID LINE

EVAPORATOR

3 REFRIGERATION
SUCTION LINE

REFRIGERATION , PRESSURE
DISCHARGE LINE 2 SWITCH
(VAPOUR) RECEIVER DRIER

CONDENSOR
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PRECAUTIONS FOR REPLACEMENT OT REPAIR OF
R-134a AIR CONDITIONING PARTS

There are certain procedures, practices and precautions that
should be followed when servicing air conditioning systems:
» Keep your work area clean.

* Always wear safety goggle and protective gloves when
working on refrigerant systems.

* Beware of the danger of carbon monoxide fumes caused
by running the engine.

* Beware of discharged refrigerant in enclosed or

improperly ventilated garages.

* Always disconnect the negative battery cable and
discharge and recover the refrigerant whenever repairing
the air conditioner system.

* When discharging and recovering the refrigerant, do not
allow refrigerant to discharge too fast; it will draw
compressor oil out of the system.

» Keep moisture and contaminants out of the system.
When disconnecting or removing any lines or parts, use
plugs or caps to close the fittings immediately. Never
remove the caps or plugs unti! the lines or parts are
reconnected or installed.

* When disconnecting or reconnecting the lines, use to
wrenches to support the line fitting, to prevent from
twisting or other damage.

* Always install new O-rings whenever a connection is
disassembled.

* Before connecting any hoses or lines, apply new
specified compressor oil to the O-rings.

+« When removing and replacing any parts which require
discharging the refrigerant circuit, the operations
described in this section must be performed in the
following sequence:

FOREIGN MATERIAL IN THE SYSTEM

Whenever foreign material is sound in the system, it must be
removed before restoring the system

to operation. In the event of compressor mechanical failure,
must perform the foliowing

operations:

NOTE:
Fasteners must be removed carefully to prevent the
spillage of refrigerant oil.
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1. Remove the compressor.
2. Remove the receiver-dryer and discard the unit.

3. Flush the condensor to remove any foreign material
which has been pumped into it.

4. Disconnect the refrigerant line from the condensor at the
inlet connection of the expansion valve.

5. Inspect the refrigerant line for the presence of metal chips
or other foreign material.

6. Flush any foreign material from the refrigerant line.
7. Reconnect the refrigerant line to the expansion tube.

8. Install the replacement compressor and the receiver
dehydrator.

9. Add the necessary quantity of refrigerant oil to the
system.

10. Evacuate, charge, and check the system.

REPAIR OF REFRIGERANT LEAKS

Refrigerant Line Connections

Install new O-rings, if required. When disconnecting or
connecting new lines, use two wrenches to prevent the
connecting portion from twisting or becoming damaged.
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Block joint

When connecting the refrigerant line at the block joint,
securely insert the projecting portion of the joint portion into
the connecting hole on the unit side and secure with a bolt.

.
D)

—
0

; \ /
Y ™
-/
oK NG NG
O X X

=

0-ring

&=

Raised portion

Nut

U

Apply specified compressor oil to the O-rings prior to
‘} connecting.

CAUTION:

W Compressor (PAG) oil to be used varies according to
compressor model. Be sure to apply oil specified for the
model of compressor.

O-rings must be closely aligned with raised portion of
refrigerant line.

Insert nut into union. First tighten nut by hand as much as
Q possibie. Then, tighten nut to specified torque.

(Refer to “Refrigeration System” on page 9 of this
section).
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O

LEAK AT REFRIGERANT LINE CONNECTIONS
1. Check the torque on the refrigerant line fitting and, if too
loose, tighten to the specified torque.
» Use two wrenches to prevent twisting and
damage to the line.
» Do not over tighten.
2. Perform a leak test on the refrigerant line fitting.
3. If the leak is still present, discharge and recover the
refrigerant from the system.
4. Replace the O-rings.
» O-rings cannot be reused. Always replace with new
ones.
* Be sure to apply to specified compressor oil to the new
O-rings.
5. Retighten the refrigerant line fitting to the specified torque.
» Use two wrenches to prevent twisting and
damage to the line.
6. Evacuate, charge and retest the system.

LEAK IN THE HOSE

If the compressor inlet or outlet hose is ieaking, the entire
hose must be replaced. Refrigerant hose must not be cut or
spliced for repair:

1. Locate the leak.
2. Discharge and recover the refrigerant.
3. Remove the hose assembly.
» Cap the open connections at once.
4. Connect the new hose assembly.
» Use two wrenches to prevent twisting or damage to the
hose fitting.
» Tighten the hose fitting to the specified torque.

5. Evacuate, charge and test the system.

COMPRESSOR LEAKS
If the leaks are located around the compressor shaft seal or
shell, replace the compressor.

REPLACEMENT OF COMPONENT PARTS

When replacing system component parts, supply the
following amount of oil to the component parts to be
installed.

cC
Component parts to be installed Amount of oil
Evaporator 50
Condenser 30
Receiver/drier 30
Refrigerant line (one piece) 10
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RECOVERY, RECYCLING, EVACUATION AND CHARGING

Handling Refrigerant-134a

Air conditioning systems contain R-134a.

This is a chemical mixture which requires special handling
procedures to avoid personal injury.

Always wear safety goggies and protective gloves.

Always work in a well-ventilated area. Do not weld or steam
clean on or near any vehicle-instalied air conditioning lines
or components.

If R-134a should come in contact with any part of the body,
flush the exposed area with cold water and immediately
seek medical help.

If it is necessary to transport or carry any container of
R-134a in a vehicle, do not carry it in the passenger
compartment.

If it is necessary to fill a small R-134a container from a large
one, never fill the container completely. Space should
always be allowed above the liquid for expansion.

R-134a and R-12 should never be mixed as their
compositions are not the same.

R-134a PAG oil tends to absorb moisture more quickly than
R-12 mineral oil and, therefore, should be handled more
carefully.

Keep R-134a containers stored below 40°C (100°F).

WARNING

Should R-134a contact your eye(s), consuit a doctor
immediately.

Do not rub the affected eye(s). Instead, splash
quantities of fresh cold water over the affected area to
gradually raise the temperature of the refrigerant
above the freezing point.

Obtain proper medical treatment as soon as possible.
Should the R-134a touch the skin, the injury must be

treated the same as skin which has been frostbitten or
frozen.
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[High side)

REFRIGERANT RECOVERY

The refrigerant must be discharged and recovered by using
the ACR4 (R-134a Refrigerant Recovery/ Recycling/
Recharging System) or equivalent before removing or
installing air conditioning parts.

1. Connect the high and low charging hoses of the ACR4 (or
equivalent) as shown.

2. Recover the refrigerant by following the ACR4
Manufacturer’s Instructions.

3. When a part is removed, put a cap or a plug on the con-
necting position so that dust, dirt or moisture cannot get
into it.

REFRIGERANT RECYCLING

Recycle the refrigerant recovered by the ACR4 or equivalent.
For the details of the actual operation, follow the steps in the
ACR4 Manufacturer’s Instructions.
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EVACUATING (DRAW VACUUM) THE AIR-CON SYSTEM
AND RECYCLING REFRIGERANT

Open both blue (liquid) and red (vapour) valves on tank and
switch machine on. Programme the vacuum time to 30 mins,
press enter. Open both red (high side) and blue (low side)
valves on the controi panel. Press button marked “Vacuum”
to start evacuating the A/C system. The digital display counts
down the remaining evacuation time in minutes and seconds.

NOTE:
If “Oil” flashes on the display, maintenance must be
called to change the vacuum pump oil.

NOTE:

If code U-H1 is on digital display, there is high pressure
to the vacuum pump. Remove charging hoses from the
vehicle and press “Recover” to recover all the gas in the
hoses. Draw vacuum for 5 mins and press “Hold/
Continue”. Both gauges should hold the vacuum for at
least 2-5mins.

NOTE:
If gauges rise there is a leak. Refer to Leak Test Proceed.

PRESSURE TEST THE SYSTEM BY USING NITROGEN
AND REPAIR THE LEAK

If both gauges hold vacuum for the 2-5mins, press “Hold/
Continue” to continue to draw vacuum on the system. The
vacuum sequence continues for the remaining programmed
length of time. (the display counts the time down to zero
mins). The digital display shows the message “CPL" to
indicate that evacuation is complete.

Whilst the vacuum pump is running, the recycling process
begins automatically, 5 secs after the vacuum pump starts.
The “Recycle” message illuminates to indicate the unit is
recycling the refrigerant to the tank.

NOTE:

If the moisture indicator is green, you may use the
refrigerant. If the moisture indicator is yellow on comple-
tion of recycling, the filter-drier is saturated.
Maintenance must be called to replace the filter.
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{High side)

CHARGING THE REFRIGERANT SYSTEM

There are various methods of charging refrigerant into the air
conditioning system. These include using the ACR4 (R-134a
Refrigerant Recovery/Recycling/Recharging/System) or
equivalent and direct charging with a manifold gauge
charging system.

ACR* (115V 60Hz):
5-8840-0629-0 (J-39500-A)

ACR® (220-240V 50/60Hz):
5-8840-0630-0 (J-39500-220A)

ACR* (220-240V 50/60Hz Australian model):
5-8840-0631-0 (J-39500-220ANZ)

Charging procedure
¢ ACR‘ (or equivalent) method

1. Open both blue (liquid) and red (vapour) valves on tank
and switch machine on.

2. Unscrew suction caps on compressor: connect red (high
pressure) hose to discharge valve (marked D) and blue
(low pressure) hose to suction valve (marked S).

3. At vacuum time amount, press “Shift/Reset” and set
charge amount to 0.75 kg. Press “Enter”.

4. Open both valves on the units control panel.

5. Press the “Chg” key on the key pad. The digital display
shows the message “Automatic” and the amount of
refrigerant programmed.

NOTE:

You will hear the solenoid open & the display will count
down to zero.

The message “Cpl” displays when charging is complet-
ed.

6. If the refrigerant transfer is too slow, the unit will beep. If
the display does not show the message “Check
Refrigerant”, close the high side valve and start the A/C
system to pull the remainder of the charge onto the
system.
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7.

10.

11.

12.

13.

14

If the charge will not completely transfer and the dispiay
shows the message “Check Refrigerant”, press the
“Hold/Cont” key to interrupt the cycle then press “Reset”.

. The refrigerant in the air con. system must then be

recovered using the Recover Refrigerant instructions.

New refrigerant must be added to the tank using the
“Adding Refrigerant to the Tank”. Once tank is filled,
return to step 1of the “Charge the System”.

Close both high and low side gauges on the control
panel.

Start the vehicle. Switch on the air con. Ensure that the
air control levers are on “Recirculate”™ Fan speed on
maximum and the centre vents are open.

Le the system run until the gauge pressure readings
stabilise (compare the readings to the system operating
specifications).

Switch off the vehicle. Check all connections with a
refrigerant leak detector.

. It a leak is present, recover the refrigerant in the system

and repair the leak.

NOTE:

The amount of oil recovered in the oil catch bottle
(during the evacuation process) has to be returned into
the system before charging.
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Manifold gauge

Refrigerant container

Vacuum pump

Charge valve handle

Connection

Refrigerant
container

Needle
<Charge valve>

Plate nut

e Direct charging with a manifold gauge charging station

method

1)

2)

3)
4)

5)

6)

Handling the charge valve handle when installing refrigerant
container.

Before attaching the charge valve to the refrigerant

container, turn the charge valve handle counterclockwise

until the needle is fully retracted.

Turn the plate nut counterclockwise until it reaches its

highest position relative to the charge valve.

Instali the charge valve onto the refrigerant container.

Turn the plate nut clockwise and connect the center hose

of the manifold gauge to the charge valve.

Tighten the plate nut sufficiently by hand. Then turn the

charge valve handle clockwise to lower the needle and

bore a hole in the refrigerant container.

Turn the charge valve handle counterclockwise to raise

the needle. The refrigerant in the refrigerant container is

charged into the air conditioning system by the operation

of the manifold gauge.

* Be absolutely sure not to reuse the emptied refrigerant
container.
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1. Make sure the evacuation process is correctly completed.

2. Connect the centre-hose of the manifold gauge to the
refrigerant container.
» Turn the charge valve handle counterclockwise to
purge the charging line and purge any air exiting in the
centre-hose of the manifold gauge.

3. Open the low-pressure hand valve and charge the
refrigerant about 200g (0.44 Ibs).
* Make sure the high-pressure hand valve is closed.
* Avoid charging the refrigerant by turning the refrigerant
container upside down.

4. Close the iow-pressure hand valve of the manifold gauge.
» Check to ensure that the degree of pressure does not
change.

5. Check the refrigerant leaks by using a R-134a leak
detector.
* |If a leak occurs, repair the leak connection, and start all
over again from the first step of evacuation.

6. If no leaks are found, open the low-pressure hand valve
of the manifold gauge. Then continue charging refrigerant
of the system.

* When charging the system becomes difficult:

1. Run the engine at 1,300~1,500 rpm and open all the
vehicle doors.

2. A/C switch is “ON”.

3. Set the fan control knob (fan switch) to its highest
position.

WARNING:

Be absolutely sure not to open the high-pressure hand
valve. Should the high-pressure hand valve be opened,
the high-pressured refrigerant gas would flow backward,
and this may cause the refrigerant container to burst.
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7. When the refrigerant container is emptied, use the
following procedure to replace it with a new refrigerant
container.

1.
2.

Close the low-pressure hand valve.

Raise the needle upward and remove the charge
valve.

Reinstall the charge valve to the new refrigerant
container.

Purge any air existing in the centre hose of the
manifold gauge.

8. Charge the system to the specified amount and then
close the low-pressure hand valve.

Refrigerant Specified Amount

750

Check the high and low pressure valve of the manifold

gauge.
* Check for refrigerant leaks by using a R-134a leak
detector.
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immediately after charging refrigerant, both high and low

pressures are slightly high and to the left of the gauge, but

they settie down to the guide pressure valves as shown

beiow:

» Ambient temperature; 30~35°C (86~95°F)

» Guide pressure

High pressure side;

Approx. 1373~1667 kPa (14~17 kg-cm*/199~242 PSI)

Low pressure side;

Approx. 127~245 kPa (1.3~2.5 kg.cm?%/18~36 PSI)

9. Close the low pressure hand valve and charge valve of
the refrigerant container.

10. Stop the air conditioning and the engine.

11. Disconnect the high and low pressure hoses from the
manifold gauge fittings.

Pipe diameter Screw size Pipe material Closing torque;
N.m)

8 mm (0.31 in) Mi6x 1.5 Aluminium tube (0-20)

12 mm(0.47 in) M20 x 1.5 Aluminium tube (5-25)

16 mm (0.63 in) M22 x 1.5 Aluminium tube (20-29)

NOTE:

If steel to aliminimum connections are being made, use
the torque values for aluminimum.

REFRIGERANT HOSE FAILURE

After a leak or rupture has occurred in a refrigerant hose, or
if a fitting has loosened and caused a considerable loss of
refrigerant and oil, the entire system should be flushed and
recharged after repairs have been made.

If the system has been opened to atmosphere for any pro-
longed period of time, the receiver-dryer should be replaced.
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GENERAL NOTES

1. A small amount of refrigerant oil must be applied to all
“O” rings and fittings.

2. Cleanliness in storage and handling of all aircon
components is vital to good aircon performance.

3. Sealing caps on the various components should not be
removed until immediately before fitment.

4. Torques on all hose fittings are extremely important.
Over or under tightening will cause leaks, if not
immediately, then later in the field.

The PAG compressor oil for the R-134a system needs to
absorb moisture more quickly than mineral oil. When air
conditioning parts are removed for servicing, all the open
end of parts and components must be sealed with caps to
keep out contaminants.

The PAG compressor oil must be stored in metal
containers, not in plastic containers.
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CONDENSER

«»| l»«| REMOVAL AND INSTALLATION

Removal Steps

oA W=

Radiator grille

Engine hood front end stay
Engine hood lock

Pressure switch connector
Refrigerant line

Condenser

Installation Steps

To install, follow the removal procedure in reverse
order.
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RECEIVER DEHYDRATOR

«»| I»«| REMOVAL AND INSTALLATION

Removal Steps

ahwd =

Radiator grille

Dual pressure switch connector
Refrigerant line

Bracket bolt

Receiver dehydrator

Installation Steps

To install, follow the removal procedure in reverse
order.
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COMPRESSOR

| [+¢| REMOVAL AND INSTALLATION

Petrol Engines

N\,
V. Y
30 -40 Nom. <> APPLY 09985300 LOCTITE TO @
m THREADS OF BOLTS PRIOR
30- 40 N.m. TO FITMENT. 20-25 N.m.

Diesel Engines
40 - 45 N.m.

30-35N.m.
& i@\
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Idler pulley
Petrol Engine

A

E —

£,

10kg (221bs.) } 7185

Compressor ¥oo

P e

SR

' Idler or oil
pump pulley

Tension adjustment
bolt

Drive beit

Crank pulley

Diesel Engine

3. Compressor Belt
Check the drive belt tension.

Depress the drive belt mid-portion with a 10 kg
(22 1b/98 N) force.

Petrol Engine

Standard deflection _mm(in.) 1 10 (0.4)
4J Engine
Standard deflection mm(in.) 14 -17
(0.55 - 0.67)
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GENERAL REPAIR PROCEDURE

Oil Specification:

* The R-134a system requires a synthetic (PAG)
compressor oil whereas the R-12 system requires
mineral compressor oil. The two oils must never be mixed.

* Compressor (PAG) oil varies according to compressor
model. Be sure to use oil specified for the mode! of
compressor.

Specified Compressor Qil
RL 100S

Contamination of Compressor Oil:

Unlike engine oil, no cleaning agent is added to the
compressor oil. Even if the compressor runs for a long
period of time (approximately 1 season), the oil never
becomes contaminated as long is there is nothing wrong with
the compressor or its method of use.

Inspect the extracted oil for any of the following condi-
tions:

* The capacity of the oil has increased.

The oil has changed colour to red.

Foreign substances, metal powder, etc., are present in
the oil.

*

*

If any of these conditions exist, compressor oil is conta-
minated. Whenever contaminated compressor oil is dis-
covered, the receiver/drier must be replaced.
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Handling of Oil:

* The oil should be free of moisture, dust, metal powder,
etc.

* Do not mix with other oil.

* The water content in the 0il increases when exposed to
the air. After use, seal oil from air immediately.
(R-134a PAG Compressor Oil absorbs moisture much
easier than R-12)

» The compressor oil must be stored in steel containers,
not in plastic containers.

Compressor Qil Check:

The Oil used to lubricate the compressor is circulating with
the refrigerant.

Whenever replacing any component of the system or a large
amount of gas leakage occurs, add oil to maintain the origi-
nal amount of oil.

Oil capacity

Sanden SD 7H13 135c¢¢ (+ 15¢¢)

Oil Return Operation:

There is a close affinity between the oil and the refrigerant.
During normal operation, part of the oil recirculates with the
refrigerant in the system. When checking the amount of oil in
the system, or replacing any component of the system, the
compressor must be run in advance for oil return operation.
The procedure is as follows:

1. Open the doors and engine hood.

2. Start the engine and A/C switch is “ON” and set the fan
control knob at its highest position.

3. Run the compressor for more than 20 minutes between
800 and 1,000 rpm in order to operate the
system.

4. Stop the engine.
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Replacement of Component Parts:
When replacing system component parts, supply the follow-
ing amount of oil to the component parts to be instalied.

Component parts to be installed Amount of oil
Evaporator 50 cc
Condenser 30 cc
Receiver/drier 30 cc
Refrigerant line (One piece) 10 cc

Refrigeration oil must be replenished if more than two parts
are removed at the same time. After installing these
components, check compressor oil.
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COMPRESSOR PARTS

Description

1.

o g~

Cylinder Head

Valve Plate Assembly

Seal Kit with Felt Ring Assembly
Seal Snap Ring

Cylinder Block and Head Gasket
Oil Plug with “O” Ring

10.
11.
12.

Sealing “O” Ring
Suction Port Cap
Discharge Port Cap
Shaft Key

Cylinder Head Bolt
Lead Wire Screw Clamp
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CLUTCH PARTS

—®

@

®

T -0

B\ a

Description

1. Core Assembly
Core Snap Ring
Rotor Assembly
Clutch Bearing

o > 0N

Rotor Snap Ring

Front Housing Hub Snap Ring
Shims

Armature Assembly

U-nut

10. Clutch Assembly

© ° N O
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Torque Specifications

Do not exceed upper limits

ltem N.m

U-nut 15-21

Qil filler Plug 13-15

Cylinder Head Bolt 33-35

Discharge Hose 3/4 25-29
- 16 UNF inch Flare Nut

Suction Hose 7/8 34-44
- 14 UNF inch Flare Nut

Drive Belt (New) 135

Drive Belt (Run-in) 108-123

Clutch Wire Clamp Screw 2-2.4
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COMPRESSOR IDENTIFICATION

SD5H11 I saANDEN

SERIAL NO. MODEL NO.
40093060

REFRIGERANT : R134a
OlL : SP-20 OR EQUIV.

R134a FRIENDLY

SANDEN CORPORATION MADE IN  JAPAN

Month of Year of
Manufacture Manufacture

Month Code Identification numbers
Jan - Sep stamped on mounting ear
Number of month
Oct-X * Front, left mounting ear
Nov -Y viewed as facing clutch
Dec-Z with oil plug on top.
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SERVICE PROCEDURES
TROUBLE SHOOTING CHART

This chart refers specifically to the SANDEN compressor. During diagnosis follow the inspection procedures in the
sequence shown until a defect is found. Then perform the repair in the Cause and Remedy Section. If this repair
does not fully solve the problem, proceed to the next inspection step.

Symptom Problem Diagnosis & Inspection Cause and Remedy
« * Abnorma!l high suction pres-
8 sure with abnormat low dis- REPLACE OR REPAIR
» charge pressure 1. Valve pl mbly test * Broken head or block gasket
u - Valve plate assembly n » Broken or deformed reed vaive
%. - « Foreign substance under
8+ Abnormal low suction and dis- Reed vaive or gasket
pre charge pressure 1 Check for low refngerant charge
4
Z
5 |
S
o
i 2. Leak check compressor 10
4] 8 REPLACE OR REPAIR
zZ = |  Lip seal leak
5 @ + Cylinder head leak
8 * Gasket leak
- 3. Leak check and diagnose system * Oil plug leak
O « Cracked cylinder block
£ & « Front housing “O™-ring leak
ut E « Intermittent or inoperative 1. Check belt tension 13
=
G L
’g E 2. Check clutch ar gap ADJUST AIR GAP
5& l
o8 10
£z 3. Check clutch volts, amps, coi lead wre ~ REPLACE OR REPAIR
™ * Broken lead wire
2 o « Clutch cod defect - internal
x System ground
[}
2
[=}
o
* Rough running 4. Shaft turming smoothness test * Compressor failure - internal
» Clutch engaged 1.Check compressor mounting R}
components
|
2. Check engine components I
L
3 Check for intermittent or ]
slipping clutch * Adjust air gap - defective coil
1
4.Check for proper L
refrigerant charge « Recharge and re-check J
8 [
5 5 Check clutch bearing 11 « Replace bearing I
g [
2 10}
b4 6. Shaft turning smoothness test
> « Compressor failure - intemal |
L
7.Remove valve plate assembly and 16
inspect REPLACE OR REPAIR
* Broken discharge vaive reed
or retainer
+ Broken suction valve reed
» Broken gasket
, 13
« Clutch disengaged ‘chattering 1 Check ar gap REPLAGE OR REPAIR
* Adjust arr gap

» Defective clutch pulley or front plate
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INSPECTION PROCEDURES

Listed below are the various inspection procedures which are
very useful for easy systematic tracing of faults.

LEAK CHECK
Visual:
Seeping of oil does not necessarily indicate leakage of refrig-

erant. You can look at the following problems:-

Repairable:
* Qil at lip seal area (feel at seal cavity).

 QOil around cylinder head (feel at gasket, fittings).
*» Oil around oil plug (oil plug “O"-ring is damaged).

Non Repairable:
» QOil at cracks in cylinder block, front housing.

* Oil around oil plug (where cylinder block thread is
damaged).

GENERAL

Always clean away all oil, grease and dirt, etc. and blow away
residual refrigerant before commencing any inspection.

There are many ways of detecting ieakage.

The most commonly use is the “Soap Bubbie” method.
Pressurise the compressor and apply soap solution on all
parts of the compressor - any bubble evolves out indicates a
leak.

Shaft Turning Smoothness Test
Brand New Compressor:
1. Place the compressor with the oil plug facing upwards.

2. Uncap suction and discharge port cover cap.

3. With a 14 mm socket and a torque wrench (10-150 kg
cm), rotate the compressor shaft nut. If severe
resistance or ‘catches’ are felt during rotation, replace

the compressor.

4. Compressor is ready for installation into vehicle.
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Instalied Compressor:

1.

Release gas.
Disconnect the suction and discharge hoses.
Disengage the clutch.

Rotate compressor shaft with a 14 mm socket and a
torque wrench on the shaft nut.

If severe resistance or ‘catches’ are felt during rotation,
replace the compressor.

CLUTCH TEST

1.

Replace the core assembly if the coil wire is broken
(see Clutch Service Section).

Check on amperage and voltage, the current range is
from 3.2A to 4.2A at 12V.

(i) A very high current reading indicates a short
circuit within the core wire.

(i) No current reading indicates an open circuit.

(i) An intermittent or poor system ground will result in
a lower voltage at clutch (check for proper sitting
of core snap ring or loosen lead wire clamp
screw).

(iv) Replace the core assembiy if there is open or
short circuit.

Check on air gap (0.4 mm - 0.8 mm) with a feeler
gauge. Incorrect air gap may result in malfunction
during engagement and disengagement on clutch (see
Clutch Service Section).

if there is suspected bearing noise, remove belt and
disengage clutch, listen for bearing noise by rotating
rotor assembly with hand. The rotor assembly must be
replaced if there is excessive noise.
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UNUSUAL NOISE

Compressor Mounting Components:
Check for:-
» Loose beit
(Torque up to specifications).

« Broken bracket and/or compressor mounting ear.
(Replace broken components).

» Missing, broken or loose bolts at compressor and
engine fixing points.

e Flush fit at all points.
(Replace any bracket component not fitting properly.
Torque bolts to engine using manufacturer’s
specifications).

« Loose or wobbling crankshaft pulley, incorrect centre
bolt torque or centre bolt ‘bottoming’.

(repair to manufacturer’s specifications).

» Rough idle pulley bearing.
(Replace if necessary).

Engine Components Noise:
Check for noise in:-
»  Alternator bearing.
¢ Air pump (if any).
+  Water pump bearing.
* Engine valves.
¢ Timing mechanism.
* Loose engine mounting bolts.
Regrigerant Charge:
A 0 - 35 bar or lower suction pressure due to a low refriger-
ant charge can cause unusual noise (Restore refrigerant to

proper level).

Re-test by applying heat to evaporator for higher suction
pressure.

Clutch Bearing:
(see Clutch Test)
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Valve Noise:
Check for a broken or distorted reed valve or broken gasket.

VALVE PLATE ASSEMBLY TEST

Valve plate assembly failures (suction or discharge valve or
gasket) may be determined with the compressor installed on
the car.

Discharge or Suction Valve Breakage:
- when compressor is operated at idle speed,
compressor makes a ‘clacking’ sound.

Head Gasket Breakage:
- atidle speed, discharge pressure does not increase to
normal condition and suction pressure is high.

Checking the discharge valve and head gasket by pressure
balancing test:-

* Connect manifold gauge set to suction and discharge
potts.

+ Run compressor for five minutes at idling speed and stop.

* Measure elapsed time for discharge and suction pressure
to equalise. If less than two minutes, discharge valve or
head gasket is broken.
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REPAIR PROCEDURES

CLUTCH SERVICE

The clutches for all models include a visible counterweight
on the front plate to improve dynamic balance.

4.

Steps for Clutch Removal:
1.

Place the three pins front plate holder into the holes of
the front plate and remove the U-nut with a 14 mm
socket. The U-nut cannot be re-used.

Remove the armature assembly by using the armature
extractor. Fix the bolts into the threaded holes and
while holding the extractor plate still, rotate the handie
clockwise until the armature assembly is taken out.

Remove the front housing hub snap ring with an
external snap ring plier.

Insert the lip of the rotor extractor into the rotor snap
ring groove and tighten the 2 wing nuts. Turn the
centre bolt until the rotor assembly is free.
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5. Loosen the lead wire clamp screw with a cross screw
driver and with an external plier, remove the core snap
ring and take out the core assembly.
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Steps for Clutch Installation:
Clutch installation procedure is the reverse of clutch removal.

1. Install core assembly. Insert core assembly onto front
housing hub with the core protrusion sitting
corresponding into the hole of the front housing. With
an external plier, fix back the core snap ring.

2. Tighten lead wire clamp screw to the specification
given.

3. Install rotor assembly. Fix rotor assembly back with a
rotor installer by using a press.
Another aliernative is to use a hammer and tap lightly
on the rotor installer until the rotor assembly sits into
the front housing hub. Listen for a distinct change of
sound when the rotor rests fully onto the hub.

4. Re-install the front housing hub snap ring (fiat side
facing down) with an external snap ring plier.

5. Install armature assembly. With an armature press-in jig
and ensuring the front plate keyway is aligned with the
compressor shaft key, fix in the armature assembly by
a hammer or with a hand press.

6. With a new U-nut, torque up according to specification
by using a front plate holder and a torque wrench with
a 14 mm socket.

7. Check for air cap. With a feeler gauge of 0.4 mm and
0.8 mm, insert gauge into gap. Feeler gauge of 0.4 mm
must be able to be inserted into the whole
circumference whereas feeler gauge of 0.8 mm must
not be inserted at any point. If gap is too big, lightly tap
with a maliet on the front plate at the high spots. if gap
is too small, use a flat screw to raise up the front plate
of the low spots.

NB:

The air gap is determined by the spacer shims. When installing the
clutch assembly, try the original shims first. If the air gap does not
meet the specifications in Step 7, add or subtract shims (from acces-
sory pack) by repeating Step 5 & 6.
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LIP SEAL SERVICE

Step for Lip Seal Removal:
1. Repeat Step 1 — 5 in Clutch Removal Section.
2. Remove the shims by hand.
3. Remove shaft key by lightly tapping it loose with a flat
screw driver and hammer.

4. Removal of felt ring assembly. Lift up the felt ring
assembly with an external snap ring plier.

5. Remove seal snap ring with an internal snap ring plier.
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6. Remove lip seal with a seal extractor.
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Steps for Lip Seal Installation:

1.
2.

Clean the sealing cavity thoroughly with an air gun.
Coat new lip seal with refrigerant oil. Never re-use the
lip seal after removal.

Insert seal protector onto compressor shaft.

With the lip seal attached to the lip seal installer, place
the seal installer over the seal protector. )
Press in gradually until you can feel that the lip seal sits
onto the base firmly.

With an internal snap ring plier, install the seal ring with
the flat side facing downwards. Press in the snap ring
with the snap ring installer. Another alternative is to
lightly tap it with a flat screw driver.

Fix in the new felt ring assembly with the felt ring
installer.

Install the shaft key with a fiat plier. Ensure that it sits
properly inside the shaft keyway. Install the shims onto
the shaft. Reassemble the clutch onto compressor
following the procedures in “Steps for Clutch
Installation”.
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CYLINDER HEAD SERVICE

Steps for Cylinder Head and Valve Plate
Assembly Removal:
1. Visually inspect the cylinder head for fitting or thread
damage.
2. Remove the 5 cylinder head bolts with a 13 mm socket.
3. With a hammer and scraper, tap on the joint between
cylinder head and valve plate assembly at the outer
edge to remove the cylinder head.

4. Tap on the joint between valve plate assembly and
cylinder block to remove valve plate assembly.

Steps for Installation of Cylinder Head and

Valve Plate Assembly:

1. Install new/old valve plate assembly and cylinder block.
Never re-use the oid gaskets.

The 2 locating pins on valve plate ensure a foolproof
instaliation.

2. Install cylinder head and hand tighten bolts.
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Torque Sequence

3. Torque up to the specification using the “star”
configuration.
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GENERAL INFORMATION
REPLACING COMPRESSOR
When replacing the old compressor with a new one, follow this
procedure closely:-

1. Drain oil from old compressor and measure the
amount.

2. Drain oil from new compressor and refill in the correct
amount to that of the old compressor. Never expose the
oil to the atmosphere for too long.

In order to achieve high performance of compressor, suffi-
cient amount of refrigerant oil is necessary. Excessive oil
decrease cooling efficiency.

INSTALLATION TIPS

Trouble-free operation of SANDEN compressor depends on
the below factors:-

1. Correct pulley alignment and belt size.
2. Correct torque of the drive belt.
3. Correct torque of all securing bolts and nuts.

4. Accurate and firm fitting of the compressor mounting
bracket to compressor mounting and engine.

5. Sufficient refrigerant.
6. Never operate the compressor with insufficient
refrigerant oil at a high speed or prolonged period.
SPECIAL APPLICATIONS
For discharge refrigerant hose which extends 4.5 m in

length, an additional oil amount of 30 cc is to be added for
every additional 2.0 m of hose length.
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HEATER UNIT, BLOWER UNIT AND
EVAPORATOR ASSEMBLY

«9| |»@|. REMOVAL AND INSTALLATION

Removal Steps

* Before evaporator assembly and heater
unit removal, refer to section 2D “BODY”
for instrument panel removal procedure.

A 1. Flare nut, evaporator to compressor
and receiver tank

A 2. Connectors

3. 3 nuts, evaporator

4. Evaporator assembly
(if so equipped)

4a.Duct, blower unit to heater unit
(without evaporator model)

5. Hose, heater

6. Hose, heater

7. Duct, side ventilator

8. 4 nuts, heater unit

9. Heater unit assembly

10. Nuts and bolts, blower unit

A 11.Biower unit assembly

Installation Steps
To install, follow the removal procedure in reverse
order.

4 11.Blower unit assembly
10. Nuts and bolts, blower unit
A 9. Heater unit assembly
8. 4 nuts, heater unit
7. Duct, side ventilator
A 6. Hose, heater
5. Hose, heater
4a.Duct, blower unit to heater unit
(without evaporator model)
4. Evaporator assembly (if so equipped)
3. 3 nut, evaporator
2. Connectors
1. Flare nut, evaporator to compressor and
receiver tank
* After evaporator assembly and heater unit instal-
lation, refer to section 2D “BODY” for instrument
panel installation procedure.

A
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Important Operations - Removal

1. Flare Nut
Before unscrewing the flare nut, leak out the refrigerant gas
by depressing the expansion valve with screwdriver.

2. Connectors
Write down the harness connection positions before discon-
necting.

5. and 6. Hose, heater
Since the coolant water flows out from hoses, place a drain
(\ pan under the vehicle before disconnecting hoses.

A
\.

RN
NN
NN
RO Y

11. Blower unit assembly
Remove the cover of seat belt warning buzzer first,

Unscrew the arrowed bolts and remove the blower unit with
pulling the cross beam horizontally.
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Important Operations - installation

11. Blower unit assembly
Pull out the harness fully before instaliation of blower unit
assembly.

Connect the cable with the air-source select lever and blower
assembly lever set in the CIRC position. Secure the outer tube
with cable clip.

9. Heater unit assembly
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Mode and temp cable:

1. Attach the control assembly to the instrument panel
using screws.

2. GConnect the cable, with the mode selector lever and
heater assembly lever set in the DEF position. Secure
the outer tube with cable clip.

3. Connect the cable with the temperature lever and
heater lever set in the COLD position, then fix the outer

tube with a cable clip. Check all doors and the water

valve. If the doors are not closing properly, remove the
cable and adjust the cable length as required.

» Defroster door - the defroster door shouid be in the
defroster position when the control lever is moved to
the DEF and DEF/FOOT positions. Air is directed to the
defroster outlets.

» Heat door - in the positions of FOOT, DEF/FOOT and
BI-LEVEL air is directed out to the centre and side
outlets. Air is not delivered in other positions. However,

when the heater is in use, some air is directed to the

defroster.

» Vent door - in the position of VENT (FACE) and BI-
LEVEL, air is directed out to the centre and side
outlets. Air is not delivered to any other position.

e Air mix door - when the temperature control lever is in
the HOT position, hot air is delivered. in COLD position,
non-heated air is delivered.

5. and 6. Hose, heater

After installation, replenishment of coolant water should be
done to bring the coolant level of the radiator surge tank up
to the “MAX” line.

1. Flare nut, evaporator to compressor and receiver tank

N.m

To compressor A 20-29

To receivertank B | 10-20
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NOTE:
*  FAN SWITCH (CONTROL LEVERS)

Air selector lever Air-source select lever

L OPERATING TIPS REFER TO “OWNER’S

E ﬁ MANUAL”.
LYY Y e =
i COLD C=cromocsoHOT AIC %0OFF 1234

T T

Temperature control lever Fan lever




1 — 58 HEATING AND AIR CONDITIONING

DISASSEMBLY AND ASSEMBLY

HEATER UNIT

Disassembly Steps

1.

© ® N O Ok D

—
o

Rod and lever, defroster door
Plate and seal

Core assembly

Lever, mix door

Link, main mode control
Relay link

Lever, vent door

Lever, heater door

Relay link mix door

.Case, LH
11.
12.
13.
14,
15.
16.
17.

Case, RH
Case, back
Duct

Door, heat foot
Dcor, heat mix
Door, side vent
Door, defroster

Reassemble Steps
To reassemble follow the disassembly
procedure in reverse order,
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EVAPORATOR UNIT

Disassembly Steps

1.

© © N o oo~

Resistor; air-conditioning
Seal; vacuum

Seal

Seal

Seal

Attaching parts

Case; upper

Case; lower

Core assembly

10. Switch; thermostat
11. Clip; sensing tube

12. Expansion valve assembly
13. Diode

Reassemble Steps
To reassemble follow the disassembly
procedure in reverse order.
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158mm (.26 in.)

-—

Lower case | Upper case

~—

V Important Operation — Reassembly

2.
1.

Thermostat (Clip type)

Install the thermostat to the evaporator core
specified position with the clip.

Thermostat sensor must not interfere with the
evaporator core.
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BLOWER UNIT

L
it

Disassembly Steps
1. Lever; door
Blower motor assembly
Seal
Attaching parts
Case; LH
Case; RH
Case; lower
Door; blower unit

© 0o N O Ok~ DN

Core; blower unit
10. Fan; blower motor
11. Blower motor

Reassemble Steps
To reassembile follow the disassembly
procedure in reverse order.
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CONTROL LEVER ASSEMBLY

| |De

REMOVAL AND INSTALLATION

TO BLOWER ASSEMSBLY

Removal Steps

1.

S

> >
©No o

A 10.

Instrument panel driver lower
cover assembly

Lower cluster assembly
Meter cluster assembly
Instrument panel lower center
cover assembly

Glove box

Knobs

Heater bezel

Fan control lever and / or

A/C switch connector

Control lever assembly
Cables

Installation Steps

10.
9.
8.

>
OO N

mhw

Cables

Control lever assembly

Fan control lever and / or

AJC switch connector

Heater bezel

Knobs

Glove box

Instrument panel lower center
cover assembly

Meter cluster assembly
Lower cluster assembly
Instrument panel driver lower
cover assembly
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Fan contro!
lever

\'/ important Operation—Removal

7. Heater Bezel

8. Fan and A/C Switch Connector

Pull the control lever assembly out and disconnect the connec-
tors.

10. Cables
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Clip

Air selector lever Air-source select lever

LSS J g W
1 COLD Comomaoor2c=a HOT

o> . o>
AIC %OFF 1234

4

A

important Operation—Installation

6. Control Lever Assembly
Adjust the control cables.
Air source control cable (Blower unit)
(1) Slide the control lever to the left.

{2) Connectthecontrolcableatthe “CIRC” positionand fixit
with the clip.

Temperature control cable {Heater unit)
(1) Slide the control lever to the left.

{2) Connectthe controlcable atthe “COLD" position and fix
it with the clip.

Air select control cable (Heater unit)
(1) Slide the control lever to the right.

(2) Connect the control cable at the “DEFROST” position
and fix it with the clip.

Temperature control lever Fan lever L’é‘ Check oper ation.
(AIR SELECTOR CABLE) ({TEMPERATURE CONTROL CABLE)| (AIR SOURCE SELECT CABLE)
BEZEL [ COTl‘lT LE\I;; ) L co{\rr LE\%R - - COJNT LE\IIER ~
— o s — —S o e
LHD

RHD
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$

[®] INSPECTION AND REPAIR

Resistor

As for air-conditioning model, fixed on right side of the
evaporator unit.

As for heater only model, fixed on right side of the duct
placed between blower unit and heater unit.

Replace the resistor with a new one if the coil is found to
be open or if the resistance value deviates from the
specified range.

Terminal Resistance
a—b 2409
b—d 0.90 Q
b—e 0.28 Q
b—c¢c -

Blower motor

Check blower motor for smooth rotation.

Connect the battery positive terminal to the No.1 (No.2: RHD)
terminal of the blower motor and negative to the No.2 (No.1:
RHD).

Besureto checkto seeif the blower motoroperates correctly.
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TROUBLE SHOOTING

Refer to this Section to quickly diagnose and repair problems. Each troubleshooting
chart has three headings arranged from left to right.

(1) Checkpoint

(2) Trouble Cause

(3) Countermeasure

This Section is divided into seven sub-sections:

1. Trouble of fan control system
1-A  Blower motor would not rotate totally.
1-B  Blower motor does not rotate it fan switch

position 1, 2, 3

2. Trouble of Air-conditioning system
2-A  Magnetic ciutch would not engage
2-B  Refrigerant system defective
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1-A BLOWER MOTOR WOULb NOT ROTATE TOTALLY

(Refer to “WIRING HARNESS TERMINAL POSITIONS ” in this section)

Checkpoint

(Turn engine on and set

Trouble Cause

Countermeasure

fan switch to be at 1-4 NG | Fuse is faulty or melted Replace the fuse
position.)
Fuse
OK
Blower motor
(Check to see if there is NG Blower motor is defective Repair or replace the
about 12V at terminal biower motor
®—2)
OK
Relay; heater
(Check to see if there is NG Relay; heater is faulty Replace the relay; heater
about 12V at terminal
®—)
OK
Wiring harness between
relay; heater and termi- NG Wiring harness is Replace the wiring
nal (A)— defective harness
OK
(Stop engine) NG Resistor is detfective Replace the resistor unit
Resistor
OK
Wiring harmess between
terminal @— and NG | Wiring harness is Replace the wiring
ground. defective harness
(Check continuity)
OK
Fan switch NG Fan switch is faulty Repiace the fan switch

{Control lever)
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1-B BLOWER MOTOR DOES NOT ROTATE AT FAN SWITCH POSITION 1, 2, 3
(Refer to “WIRING HARNESS TERMINAL POSITIONS * in this section)

Checkpoint Trouble Cause Countermeasure

Resistor NG Resistor is defective Replace the resistor unit

OK

Check contunuity of
following sections:

* between terminal (B)-
@ and @-@ NG | Wiring harmess is Replace the wiring

® and @- ©

* between terminal (B)-

@and @@

oK

Fan switch NG | Fan switch is faulty Replace the fan switch
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2.A MAGNETIC CLUTCH WOULD NOT ENGAGE
(Refer to “WIRING HARNESS TERMINAL POSITIONS ” in this section)

Checkpoint

First, turn engine and A/C
switch on, and set fan
switch to be at 1-4
position.

Trouble Cause

Countermeasure

Magnetic clutch

{Check to see if there is NG Magnetic clutch is faulty Repair or replace the
about 12V at terminal of magnetic clutch
magnetic clutch)

OK
Dual pressure switch
{make short circuit between NG Dual pressure switch is Replace the dual pressure
terminal @ defective switch
and (- @) )

OK
Wiring harness between
connector H and magnetic
clutch NG Wiring harness is defective Replace the wiring
(Check to see if there is harness
about 12V at terminal
®-@ )

OK
Thermo switch
(Make short circuit between NG Thermo switch is faulty Replace the thermo switch
terminal @ - and

OK
Wiring harness between
connector and Wiring harness is Replace the wiring
connector NG defective hamess

(Check to see if there is
about 12V at terminal

® - @)
|

Continued on the next page
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Checkpoint

Continued from the previous
page

OK|

Wiring harness between

connector and
connector NG

Trouble Cause

Countermeasure

(Check to se¥if there is
about 12V at terminal

® - 15)

Wiring harness is
defective

Replace the wiring
harness

OK
NG
Air-conditioning switch
OK
Fan switch NG

Air-conditioning switch
is faulty

Replace the air-
conditioning switch

Fan switch is faulty

Replace the fan switch
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2-B REFRIGERATION SYSTEM DEFECTIVE

Checkpoint

First, turn engine(with
engine speed of about

1 000 rpm) and A/C switch
on, and set fan switch to be
at 1-4 position

Trouble Cause

Countermeasure

Charge the system with
refrigerant gas

Adjust the refrigerant gas
quantity

Clean or replace the con-
denser

Purge air from the
refrigeration system

Clean or replace the pipe
line

Continued on the next page

Sight glass for being NG The system is charged
clear or not unsufficiently
OK
Check to see if bubbles
come out within 5 seconds NG
after turning the A/C The system is over-charged
switch off from 5 minutes
running
OK
(Turn the A/C switch on
again)
Check to see if the pressure | NG Condenser is fouled or
of high pressure side is clogged
16 kg/cm? (228 psi/
15.7x102 kPa) or lower
NG Air exists in the system
NG Pipe line is clogged
NG

Expansion valve is clogged

Clean or replace the
expansion valve
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Checkpoint

Continued from the previous
page

oK|

Check to see if the pres-
sure of low pressure side is | NG

Trouble Cause

Countermeasure

about 2.1 kg/cm2 (30 psi/
2.1x102 kPa)

NG

Compressor is faulty

Repair or replace the
compressor

Expansion valve is
defective

Replace the expansion
valve
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FRAME AND BUMPER 2A-1

SECTION 2A
FRAME AND BUMPER
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FRONT BUMPER

«%| |9« REMOVAL AND INSTALLATION

Removal Steps Installation Steps
A 1. Front combination light 3. Front bumper assembly
2. Bolt A 2 Bolt

3. Front bumper assembly 1. Front combination light



2A-2 FRAME AND BUMPER

Q N S
~J A

\%
2

16.0mm
(0.63in.)

Important Operation — Removal

1. Front Combination Light
Disconnect the front combination light harness.

Important Operation - Installation

2. Bolt
Torque kg-m(lb.ft/N-m)
13.75 £ 1.75 (99.6 + 12.7/134.9 + 17.2)

ADJUSTMENT

When the bolts fixing front bumper assembly are tightened,
adjustment should be made with shims fitted between the
back bar and front side bumper so that a clearance of
16.0 mm (0.63 in.) is provided between the lower side of the
fender and the upper side of the front side bumper.
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REAR BUMPER/STEP

«%| [« REMOVAL AND INSTALLATION

LOAD BODY l— 12,0+2,0

_[—-15,0‘! 2,0
T

yd
G

VIEW ON ARROW A

Removal Steps
5 1. Remove four locknuts and washers.

2. Remove bumper step from towbar.

Installation Steps

»e 1. Align T-bolts in bumper/step with slots in tow bar.
2. Fit four locknuts and washers as shown.

3. Align bumper/step to towbar and body as indicated.
4. Tighten locknuts t0 4,0 - 4,5 N.m.




2A-4 FRAME AND BUMPER

REAR BODY

«»| |9« REMOVAL AND INSTALLATION

S anmut—

7

[ )

———

e —

—/

s

—/‘
,/ "/
l‘ / / ©

7

/

4

L

Removal Steps

1. Battery ground cable

2. Rear combination lamp harness

3. Fuel filler pipe and evaporator hose
4. Spare tyre

5. Bolt ; frame 1o rear body

A 6. Rear body assembly

Installation Steps

6. Rear body assembly

5. Bolt ; frame to rear body

4. Spare tyre

3. Fuel filler pipe and evaporator hose
2. Rear combination lamp hamess

1. Battery ground cable

A

NOTE:
The rear body must be empty before removal.
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important Operations — Removal

3. Fuel Filler Pipe and Evaporator Hose
Disconnect the fuel filler pipe and evaporator hose.

6. Rear Body Assembly

Attach lifting wires to the four rear body hooks and raise
the rear body.

Note:

In lifting up rear body, take care not to dash it against
cab body.

Important Operations — Installation

5. Bolt ; Frame to Body
Torque kg-m(lb.ft/N-m)

6.5+1.5 (47+10.8/63.8+14.7)
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BODY MOUNTING

Short

R .
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FRAME DIMENSIONS

(4 X 4, LONG WHEEL BASE MODEL)
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FRONT SUSPENSION DETAILS
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FRAME DIMENSIONS

(4 X 2, SHORT WHEEL BASE MODEL)
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FRAME DIMENSIONS

(4 X2, LONG WHEEL BASE MODEL)
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2B-2 SHEET METAL

+«» »«| REMOVAL AND INSTALLATION

[ =]
/2
1
3 7/
4 —ee A
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g © i)
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O
1"
5
6
7

Removal Steps Installation Steps
Engine Hood Fender
A 1. Bolt 11. Fender

2. Engine hood assembly 10. ECM box (Driver side)
Fender 9. Antenna cable (Passenger side)

3. Combination lamp connector 8. Steering lower cover or speaker grille
A 4. Radiator grille 7. Inner liner

5. Bumper assembly 6. Combination lamp
A 6. Combination lamp 5. Bumper assembly
A 7. Innerliner 4. Radiator grille

8. Steering lower cover or speaker grille 3. Combination lamp connector

9. Antenna cable (Passenger side) Engine Hood

10. ECM box (Driver side) 2. Engine hood assembly
A 11, Fender 1. Bolt



SHEET METAL 2B-3

Important Operations — Removal

1. Bolt
Before removing the hinges from the engine hood, scribe
a mark showing of the hinges to facilitate installation in the
original position.

4. Radiator Grille
Remove the radiator grille centre bolt (1).

Use a screwdriver to raise the clip (2) and release the lock.
Place a clean rag beneath the screwdriver tip to protect
the body painted surfaces.

Remove the radiator grille (3).

6. Combination Lamp
Remove the combination lamp fixing screws.

Tum the socket (1) counterclockwise to disconnect it from
the marker light housing.
Pull the bulb from the socket.



2B—4 SHEET METAL

7. Inner Liner
Remove the inner liner fixing screws.

11. Fender
First, remove the bolt (See illustration arrow mark) from
the inside of the car.




SHEET METAL 2B-5

TXire

<

ADJUSTMENT

(a)

{b)

A. Check the Engine Hood and Fender

mm(in).
Clearance () 4 (0.157)
Height (b) Flush

Adjust the clearance (a) with the hinges on the engine
hood.
Adjust the step (b) with the hood rests.

Y

{b)
(a)

B. Check the Fender and Door
C. Check the Door and Body
D. Check the Front Door and Rear Door
mm(in).

Clearance (a) 5.5 (0.217)

Height (b) Flush

Adjust the clearance (a) with the door hinges.

Adjust the step (b) by tapping on the fender lightly with a
rubber hammer.
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-

»é

CAB PROTECTOR

REMOVAL AND INSTALLATION

Removal
A 1. Using a 13 mm spanner remove securing bolt (2)
and ensure washers (3 and 4) are kept together with
each bolt
2. Lift up and remove cab protecter unit from pick-up
box.
Installation
e 1. Position cab protecter unit in place above the holes in
side rails and front rail.
2. Place washers (3 and 4) onto bolt (2) and screw
bolts into existing weldnuts on side rails and front rail.




SHEET METAL 2B-7

EXTERIOR ROPE HOOK

P

»&

REMOVAL AND INSTALLATION

-

»é&

Removal
1. Hold rope hook (1) firmly and using a Phillips screw
driver remove screws (2).
Note: Ensure washer (3) is kept with each screw (2).

Installation
1. Place rope hook (1) from underneath the rail ensuring
that hole in item (1) and hole in rail lines up.
2. Place washer (3) on screw (2) and tighten onto rail
accordingly.
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INTERIOR ROPE HOOK

AN

e

REMOVAL AND INSTALLATION

«

e

Removal
1. Using a 13 mm socket/spanner remove bolts (6).

Note: Keep item 6 together with items 4, 5 and 7.

Installation
1. Position item 5 with round edge corresponding with
rounded edge of item 4.
2. Place item 7 onto item 6 and insert through holes of
item 4 and 5. )
3. Secure to existing weld nuts in front and rear corner
posts. ’
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3A ~ 2 FRONT ALIGNMENT

e Tyre pressure and abnormal 2:6\ ALIGNEMENT
wear
» Front hub bearings for axial Inspection of Wheel Alignment
play The points listed in table at left must be checked prior to
* Ball joints on steering linkage inspecting front wheel alignment.
for play
* Suspension ball joint
» Operation of shock absorber
» Tightness of suspension parts
CASTER
@ Short Wheel Base Long Wheel Base
4 x 2 model 1°35’ = 45’ 1°50' + 45’
4 x 4 model 1°55' = 45 2°10' £ 45’
4 x2 Flat Deck — 1°10" + 45’
4 x 4 Flat Deck — 2°10' = 45
Note:

Left and right side to be equal within 35’.

[4 x 2 Model]

The caster angle can be adjusted by varying lenght of the
strut bar (adjust with lock nut) and shims should not be
used for adjustment.

Lock Nut Torgue kg-m(lb.ft/N-m)

11001
A

S

13.0+1.3(94.0+9.4/127.5 + 12.8)

[4 x 4 Model]

The caster angle can be ajusted by means of the caster
shims installed in position between the chassis frame and
fulcrum pins.

)
(
m

Note:

Difference of the caster shim front/rear tickness shall
be 3.2 mm (0.126 in) or less. Overall tickness of
caster shim shall be 10.8 mm (0.425 in) or less.

a Position bf shims Caster angle
Eront Front side Rear Side
When added When removed Decreases
When removed When added Increases
Fulcrum Pin Bolt Torque kg-m(lb.ft/N-m)

155 =+ 1’.5 (112.1 + 10.8/152.0 = 14.7)




FRONT ALIGNMENT 3A—-3

Left front view

%0°

R\

——— POsitive direction

CAMBER

30’ =60

Note:
Left and right side to be equal within 45°.

KING PIN INCLINATION
10° = 60°

[ 4 x 4 Model Only ]

The camber angle can be adjusted by means of the cam-
ber shims installed in position between the chassis frame
and fulcrum pins.

Note:

Overall thickness of caster shim and chamber shim
shall be 10.8 mm (0.425 in) or less.

Position of shims Camber angle
When added Decreases
When removed Increases
Fulcrum Pin Bolt Torque kg-m(lb.ft/N-m)

155+1.5(112.1+10.8/152.0x14.7)

Measurement of Side Slippage

When inspection and adjustments of toe-in, camber,
caster and kingpin inclination are compieted, check for
side slippage using a side slip tester.

Roll the wheeis over the side tester as slowly as possible
and take reading on the tester. if the amount of side
slippage is in excess of 5 mm per 1 m, recheck the
wheel alignment.
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a-—ﬁ7

1
w0
—_— ‘!w
\47

Quter track rod

Lock nut

4x2 Model

Measuring Point(B) : Center of Ball Joint.

4x4 Model
S
[ %\C;ssmenber
| P=2 —
4

bl

Lower
bal! 8
joint

TOE-IN

Measurement should be taken with the vehicle on a surface
plate.

if a surface plate is not available, toe-in should be checked
with the vehicle parked on a level floor.

1. Set front wheels to straight ahead position.

2. Align the toe-in gauge with centre height of each wheel
at front end.

3. Apply centre marks to each wheel, then take
measurement of distance A between the centre marks
on each wheel.

4. Slowly move the vehicle rearward until the centre
marks reach the rear end position.

5. Take measurements of distance B between the centre
marks at rear end.

The toe-in can be calculated with next formula.
Toe-in=B-A

Toe-in mm(in).
4x2 2 +2(0.08 + 0.08)
4x4 2+ 2 (0.08 = 0.08)

To adjust the toe-in angle, loosen the lock nut on the outer
track rod and turn the outer track rod with the same degree
at right and left.

Lock Nut Torque mm(in).

10.0 + 1.0 (72.3 + 7.2/98.1 + 9.8)

TRIM HEIGHT OR VEHICLE HEIGHT
Trim Height : at Curb Weight
Trim height (Z) =A—B

Front mm(in).
Model 4

14" Wheels 4x2 56 (2.20)

15/16" Wheels 4x4 130 (5.12)

15" Wheels 4x2 68 (2.68)

Note:

Difference in trim height LHS to RHS should be within
3,0 mm.

Trim height and vehicle height measurements are
interchangeable.
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4x2 Model Only

Front end nut

@%

Adjustment

A

Adjust the trim height by means of the adjusting bolt on the

Top of axie

Rear

height control arms.

1. Check and adjust the tyre inflation pressures.

2. Park the vehicle on a level ground and move the front
of the vehicle up and down several times to settle the
suspension.

3. Loosen the nuts on the front end of the strut bar.

(For 4 x 2 model only.)

4. Make necessary adjustment with the adjusting bolt on
the height control arms.

Reference Data mmin).
4x4
4x2
Others Australia
Standard 90 (3.54) 95 (3.74) 95 (3.74)

Heavy Duty Sus. 90 (3.54) 95 (3.74) —

Flat Deck 65 (2.56) | 70 (2.76) —




3A—6 FRONT ALIGNMENT

Rubber bushings

f %SG.Omm(z .20in.) Strut bar
\)

4x2 Model

STRUT BAR

Securely Tighten the Strut Bar Nuts
(4 x 2 Model Only)
Strut Bar Torque

13.0%1.3 (34.0%:8.4/127.5+12.8)

MAXIMUM STEERING ANGLE ADJUSTMENT

The maximum steering angle of the front wheels can be
adjusted with the stopper bolts under the frame side
members.

1. Position each front wheel on the turning radius gauge
in a straight-ahead position.

2. Set the parking brake firmly.

3. Adjust the inside wheel angle of each side with the
stopper bolts.

4. Similarly adjust the inside wheel angle of the other
side with stopper bolt.

| 4x2 4x4
Outside wheel 33° 33°
Inside wheel 37°% 35° %

Note:

Maximum steering angles should be set after adjusting
front wheel alignment.

4 x 4 Model Only mmin)
A 0—8.5 (0—0.33)

Stopper Bolt Lock Nut Torque kg-m{ib.ft/N-m)
4 x2 45+10(32.6x7.2/44.1 =9.8)
4 x4 2.3+0.3 (16.6+2.2/22.5+2.9)

4 x 4 Model Only

If the stopper (non-adjustable) between the lower link end
and the knuckle comes ahead of the stopper bolt, adjust
the stopper bolt so that the inner-side stopper bolt
touches the drop arm (relay lever).
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STEERING 3B -3

MAIN DATA AND SPECIFICATIONS

Manual steering

Power steering

Unit type

Gear ratio

Sector shaft operating angle degree
Starting torque kg-m (Ib.ft)
Maximum oil pressure kg/ecm? (psi/kPa)
QOil pump type

Steering wheel — Diameter mm (in.)
Steering wheel — Free play mm (in.)

Qil capacity liters (US pint / UK pint)

Recirculating ball
20.5-235
95

0.065 - 0.11
(0.47 - 0.79)

382 (15.04)

10-30
(0.394 - 1.181)

0.4 (0.85/0.70)
Gear oil GL-5 grade

Integral, ball screw
15.2:1
94

0.06 - 0.09
(0.43 - 0.65)

90
(1280 / 8826)

Vane

10 (0.394)

1.0 (2.13/ 1.75)
ATF




3B - 4 STEERING

STANDARD BOLTS

TORQUE SPECIFICATIONS

The torgue values given in the following table should be applied where a particular torque is not specified.

N-m (kg-m / |b-ft)

Strength 4.8/4T 7T 8.8 9.8/9T
Class Refined Non-Refined
Bolt 71 N 7~ \ 7 -~ N 7 ~ N
o (4] 8@ 8! @
cation = = = ~
O 3
Diameterx No mark - @
Pitch (mm)
M6 x 1.0 6 (0.6 / 52 |b-in) 7 (0.7 /61 Ib-in) 8(0.8/69 Ib-in) -

= M8 x 1.25 13(1.3/ 113 Ib-in) 17 (1.7 /12) 20(2.0/14) 24(2.4/17)

3 M10 x 1.25 27 (2.8 / 20) 37 (3.8/27) 42 (4.3/31) 50 (5.1/37)

T M12 x 1.25 61 (6.3 / 45) 76 (7.8 /56) 87 (8.9/64) 95 (9.7 /70)

:g M14x 1.5 96 (9.8/71) 116 (11.8/85) 133 (13.6/98) 142 (14.5/ 105)

% M16x 1.5 130 (13.3/96) 170 (17.3/ 125) 193 (19.7 / 143) 200 (20.4 / 148)

£ M18 x 1.5 188 (19.2/ 139) 244 (24.9/180) 278 (28.3 / 205) 287 (29.3/ 212)

- M20x 1.5 258 (26.3/ 190) 337 (34.4/ 249) 385 (39.3/ 284) 396 (40.4 / 292)

s M22x 1.5 332 (33.9/ 245) 453 (46.3 / 335) 517 (52.7 / 381) 530 (54.1/391)

.g M24 x 2.0 449 (45.8 / 331) 570 (58.2 / 421) 651 (66.3 / 480) 692 (70.6 /511)

g *M10x 1.5 26 (2.7 / 20) 36 (3.7 /27) 41(4.2/30) 48 (4.9 / 35)
*M12x 1.75 57 (5.8/42) 71(7.2/52) 80 (8.2 / 59) 89 (9.1/66)
*M14x 2.0 89 (9.1/66) 110(11.2/81) 125 (12.7 / 92) 133 (13.6 /98)
*M16 x 2.0 124 (12.7 / 92) 162 (16.5/119) 185 (18.9/ 137) 191 (19.5/ 141)

M6 x 1.0 7 (0.7 /61 Ib-in) 8 (0.8 /69 Ib-in) 9 (0.9/78 Ib-in) -

M8 x 1.25 15(1.5/11) 19 (1.9/14) 22(2.2/16) 26 (2.7 / 20)
M10 x 1.25 31(3.2/23) 41 (4.2/30) 47 (4.8 / 35) 56 (5.7 / 41)
M12 x 1.25 69 (7.0 /51) 85 (8.7 / 63) 97(8.9/72) 106 (10.8/78)
M14x 1.5 104 (10.6 / 77) 126 (12.8/93) 144 (14.6 / 106) 154 (15.7 / 114)

2.; Mi16x 1.5 145 (14.8/127) 188 (19.2/ 139} 214 (21.8/ 158) 221 (22.5 / 163)

m M18 x 1.5 - - - -

g, M20 x 1.5 - - - -

£ M22 x 1.5 - - - -

o M24 x 2.0 - - - -
*M10x 1.5 30(3.1/22) 40 (4.1/30) 46 (4.7 / 34) 54 (5.5/ 40)
*M12x 1.75 64 (6.5/ 47) 78 (8.0 /58) 89 (9.1/66) 99 (10.1/73)
*M14x 20 97 (9.9/72) 119 (12.1/88) 135(13.8/99.7) 144 (14.7 / 107)
*M16 x 2.0 137 (14.0/ 101) 178 {18.2/132) 203 (20.7 / 150) 210 (21.5/ 155)

The asterisk * indicates that the bolts are used for female-threaded parts that are made of soft materials
such as casting, etc.

FLARE NUTS

N-m (kg-m / Ib-ft)

Pipe diameter mm (in) Torque Pipe diameter mm (in) Torque
4.76 (0.187) 16 (1.6/12) 10.00 (0.394) 54 (5.5/ 40)
6.35 (0.250) 26 (2.7 / 20) 12.00 (0.472) 88 (9.0 / 65)
8.00 (0.315) 44 (45/33) 15.00 (0.591) 106 (10.8/78)
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4

)| SPECIAL PARTS FIXING NUTS AND BOLTS
STEERING COLUMN

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

3.5+0.5{25.3+3.6/34.3+4.9)

EQtO.S(13.7i3.6/18.6i4.9)

[ 1.7£0.2(12.3+1.4/16.72.0)

STEERING UNIT
kg-m{lb.ft/N-m)

] 2.5:0.5(18.1¢3.6/24.5:4.9) |

¢
& |

‘,:‘63 | 2.5+0.5(18.123.6/24.5:4.9) |

| 4.350.7(31.125.1/42.2:6.9)

| 18£2(130.1£14.5/176.5:19.61 )7 [r4.5:0.5(32.5¢3.6/43.8¢4.sﬂ

S |22:2(159.1214.5/215.8:19.6)]
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POWER STEERING UNIT
kg-m(lb.ft/N-m)

4.2+0.6(30.4+£4.3/41.215.9)
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POWER STEERING HYDRAULIé LINE

kg-m(lb.ft/N-m)

| 2.0£0.4(145:2.9/19.6:3.9)

8.0+1.0
(57.9+7.2/78.5+9.8)

3.8+0.9

(27.5+6.9/37.318.8)

7 a)

4.5+0.5 (32.5£3.6/44.1:4.9) J

P02

=y

S

S

&

©

&

©@</

L
K-
D
B —3
4.510.5
(32.5£3.6/44.1+4.9)
This illustration is based on the LHD model.
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STEERING LINKAGE
kg-m(lb.ft/N-m)

L 45+0.5 (32.513.6/44.7+4.9) ’ 10.0+1.0 (72.3£7.2/98.1£9.8)

+ +
10.0£1.0 (72.3+7.2/98.1%9.8) l r 12+2 (86.8£14.5/117.7£19.6) £

i
N e &
< ‘

&

10.0+1.0 (72.3£7.2/98.1+9.8)

10.0%1.0
(72.317.2/98.1+9.8)

|_60:1.0 (43.47.2/588+7.8) | 222 (150.1:14,5/215.8+19.6) |

ﬁz.oao (86.8+7.2/117.7+9.8)
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Full level —— aq

Min. level ———-]

SERVICING

POWER STEERING FLUID

Draining

1.

Jack up the front wheels until they are clear of the
ground.

2. Disconnect the fluid pipes between the steering unit
and the fluid reservoir, and the fluid hose between
the pump and the fluid reservoir.

3. When draining is completed, remove remaining fluid
within hydraulic system by turning the steering wheel
to stop in both directions several times.

Refilling

1. Connect the fluid lines securely and fill the fluid
reservoir with specified automatic transmission fluid.

2. When the fluid reservoir is filled to the specified level,

allow 2 or 3 minutes. While refilling, keep fluid reser-
voir replenished as necessary to prevent air from
entering the hydraulic system.

Lower the front wheels to the ground. Start and let
the engine idle for a few minutes.

Recheck the fluid level and replenish if necessary.

Fluid Capacity Liter(US pint/UK pint)

Approx. 1.0 (2.13/1.75)

® Automatic transmission fluid (DEXRON®)
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STEERING WHEEL PLAY

Inspection

1. Check the amount of the steering wheel play by turn-
ing the wheel in both directions until the tires begin
to move with the front wheels properly in the
straightahead position.

Note:

If the vehicle is equipped with a power steering unit,
the wheel free play should be checked with the engine
running.

Free Play mmi(in)
Manual Steering 10—30 (0.4—1.2)
Power Steering 10 (0.4)

2. Also check the steering wheel for play and looseness
in mount by moving it back and forth and sideways.
While driving check for hard-steering, steering shim-
my and tendency of steering to pull to one side.

Adjustment
1. Align the front wheels properly in the straight ahead
position.

2. Loosen the lock nut on the adjusting screw of the
steering unit.

3. Turn the adjust screw clockwise to decrease free play
or counter-clockwise to increase.

4. After check of specified free play, tighten the lock
nut to specified torque.

Lock Nut Torgue kg-m({lb.ft/N-m)
Manual Steering | 2.5 +0.5 (18.1 +£3.6/24.5 +4.9)
Power Steering 4.2+0.6 (30.4+4.3/41.2%5.9)
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AIR BLEEDING

Fill fluid reservoir with specified automatic transmission
fiuid (DEXRON) and turn the steering wheel to lock in both
directions repeatedly, so that level of fluid in the reservoir
lowers.

Fill to bring the level of fluid in the reservoir to the
specified level and start the engine.

Perform the following check with the engine running at
idle.

Bleeding is considered to be completed if the following
conditions apply ;

(1) Turn the steering wheel to lock in both directions 3 or
4 times.
A buzz is not produced in the hydraulic line.

{2) Stop the engine with steering wheel in a straight-
ahead position.
Level of fluid in reservoir does not increase.

Note:

Do not hold the steering wheel in position of lock for
more than 5 seconds, or temperature of fluid increases
sharply.
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MEASUREMENT OF FLUID PRESSURE

Measurement of fluid pressure in the power steering system is performed to determine whether or not the oil
pump and power steering unit are functioning normally.

ol

ot

Power steering pump

Fluid reservoir

Pressure gauge

Shut-off valve

Power steering gear

1. Installation of Tester

Power Steering Tester : 5-8840-0135-0
(J-29877-A)
Adapter ; Power Steering Tester :
5-8840-0136-0
(J-33996)

(1) Oil Pressure Gauge with Shut Off Valve
2 Shut off Valve

(3 Adapter (to steering unit)

(4) Adapter (to oil pump)

Installation Procedure ;

Disconnect the hose on the outlet side of the
pump. Connect the gauge hose closest to the
power steering gauge shut off valve to the hose
on the vehicle. Connect the gauge hose
furthest from the shut off valve to the outlet
side of the power steering pump.
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2 Bleeding
¢ Open stop valve fully.
* Refer to air bleeding procedure.

3. Measurement of Fluid Pressure
¢« QOpen stop valve fully.
* Increase engine speed to 1500 rpm.
e Measure the fluid pressure when the steering
wheel is turned to lock in both directions.

Fluid Pressure kg/cm2(psi/kPa)

85-90
(1209 - 1280/8336 — 8826)

Diagnosis :
(1) When pressure is higher than Specified pressure, the
valve within the oil pump is defective.

(2) When the pressure is lower than Specified pressure.
e Return steering wheel to straight-ahead posi-
tion.
+ Close stop valve completely.
e Hold engine running at 1500 rpm, and take
reading of the pressure gauge.

Fluid Pressure kg/cm?(psi/kPa)
Possible trouble

85-90
{1209 - 1208/8336 - 8826)

Lower than 85 (1209/8336) Oil pump

Steering unit
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STEERING MECHANISM

GENERAL DESCRIPTION

STEERING MECHANISM

H




STEERING 3B—15

The steering mechanism comprises a steering wheel, steering column, steering shaft, steering unit, and steer-
ing linkage.

The steering shaft is equipped with slid joints to prevent vehicle vibration from transferring to the steering
wheel.
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STEERING COLUMN

«»| |« REMOVAL AND INSTALLATION

Removal Steps

A

A

oNOOR~LON =

Horn shroud

Nut

Steering wheel

Steering cowl
Combination switch

Snap ring

Bushing

Steering lock and bearing
Steering column assembly

Installation Steps

A
A

9.
8. Steering lock and bearing
7. Bushing

6. Snapring

5.
4
3
2
1

Steering column assembly

Combination switch

. Steering cowl
. Steering wheel
. Nut

. Horn shroud




STEERING 3B-—-17

\!/

Setting
mark

5-8521-0016-0

Important Operations — Removal

1. Horn Shroud

(1) Remove the arrowed screw at the rear side of the
steering wheel.

(2) Pull up the pad along the direction shown in the left
figure and remove from the steering wheel.

3., 3a. Steering Wheel

(1) Apply a setting mark across the steering wheel and
shaft so parts can be reassembled in their original
position.

(2) Steering Wheel Puller : 5-8521-0016-0
(J-29752)

Note:

Never apply blow to the setting wheel in direction of
the shaft by using a hammer or other impact tools in an
attempt to remove the steering wheel, the setting
shaft is designed as an energy absorbing unit.

8. Steering Lock and Bearing

Remove the steering lock assembly using the inner hex
wrench.
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Setting

Turn the ignition key to OFF position.

Note:

With the steering in lock position, the steering lock
assembly cannot be removed.

9. Steering Column Assembly

Apply a setting mark across the universal joint and steer-
ing shaft to reassemble of the parts in their original posi-
tion.

Note:

A mating mark can be easily punched if the shaft is
withdrawn a little by loosening the steering shaft
universal joint.

important Operations — Installation

8. Steering Column Assembly
Steering Column Torque kg-m(ib.ft/N-m)

Setting

1.7%+0.2 (12.3+1.4/16.7 £2.0)

Align the setting marks made when removing.

8. Steering Lock and Bearing

Turn the ignition key to OFF position.
With the steering in lock position, the steering lock assem-
bly cannot be installed.
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Install the steering lock assembly using the inner hex
®\ wrench.

t‘ 3., 3a. Steering Wheel
(1) Align the setting marks made when removing.

) 2 mAR— | (2) Apply grease to contact ring.
®
P
° o Note:
e~ A Never apply blow to the setting wheel in direction of
c the shaft by using a hammer or other impact tools in an
- attempt to install the steering wheel, the setting shaft
Setting \ l is designed as an energy absorbing unit.

mark

a 2., 2a. Nut
Steering Wheel Nut Torque kg-m(lb.ft/N-m)
3.56+05 (256.3+3.6/34.3+4.9)

1. Horn Shroud

(1) Remove the bracket from the nail at the lower side of
/ pad assembly with a screw driver.

(2) Install the bracket (removed at procedure 1) onto
l:> the steering wheel sub assembly with a screw.
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3

¥

e =>

= :
1 ??

(3)

Connect the harnesses, then, hang the nail of the pad
assembly onto the plate of the steering wheel sub
assembly, and install the pad carefully so that the nail
is not separated from the bracket. (See the lowest
figure.)
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STEERING UNIT

GENERAL DESCRIPTION
MANUAL STEERING UNIT

The steering gear is mainly comprised of the sector gear and the worm nut assembly.

There are many recirculating balls installed to the ball groove (way) between the worm nut and the steering
worm shaft.

The steering gear’s high mechanical efficiency provides very light steering.

Racks machined into the worm nut side face engage the fan shaped sector gear to transfer the steering wheel
applied torgque to the pitman arm.
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POWER STEERING UNIT

Power steering is designed to reduce the steering wheel turning effort by utilizing hydraulic pressure to
boister the normal torque developed by the steering wheel box.

The power steering unit incorporates a power piston and sector shaft as an integral part of the steering
gear. A control valve is built into the steering housing.

Because the tire rolling resistance is constantly applied to the worm shaft, the torsion bar twists with the
Steering Wheel. As the torsion bar twists, the relative torque displacement between the worm shaft and the
rotor changes. An equivalent oil pressure is applied to the piston to bolster the normal torque.
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POWER STEERING HYDRAULIC LINE

~ FLUID RESERVOIR
2
| POWER STEERING PUMP

STRAINER
VALVE

PRESSURE LINE

-—

S q
I 1 N
‘ 14
[+
T SUPPLY LINE
_ -—
- =
RETURN LINE

SECTOR SHAFT

T ROTARY VALVE

RACK PISTON O 7
\ &
1T - \
STUB SHAFT (ROTOR)
GEAR BOX ROTARY VALVE
WORM SHAFT TORSION BAR

POWER STEERING GEAR

The function of each major component is described below:
Power Steering Unit
Refer to the previous page.

Qil Pump

The oil pump uses the power of the engine to send hydraulic fluid to the power steering unit.

An oil pressure relief valve and an oil flow relief valve are installed to the oil pump.

The oil pressure relief valve prevents any excessive oil pressure from reaching the hydraulic circuit.

The oil flow control valve controls the hydraulic fluid volume within the hydraulic system. It prevents too
much fluid from entering the system. This, in turn, prevents harmful heat build-up.

Oil Reservoir and Piping
The oil reservoir stores and filters the hydraulic fluid.
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+%| |»«| REMOVAL AND INSTALLATION

Removal Steps Installation Steps

1. Nut 4 5. Coupling assembly
o 2. Pitmanarm 4. Unit assembly

3. Boit 4 3. Bolt

4. Unit assembly Ao 2. Pitmanarm
a 5. Coupling assembly a 1. Nut

W Important Operations — Removal

2. Pitman Arm
GD\ Pitman Arm Remover : 5-8840-2017-0

5-8840-2017-0
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Setting

5. Coupling Assembly

Make a setting mark across the coupling flange and worm
shaft to ensure reassembly of the parts in the original
position.

Important Operations — Installation

5. Coupling Assembly
Align the setting mark made at removal

3. Bolt
Steering Unit Bolt kg-m{ib.ft/N-m)
45+05 (32.56+3.6/44.1 =4.9)

2. Pitman Arm
Align the notched tooth

1. Nut
Pitman Arm Nut Torque kg-m{lb.ft/N-m)

22.0+2.0 (159.1*+145/215.8+19.6)
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MANUAL STEERING UNIT

DISASSEMBLY

Disassembly Steps

> »

NN~

Lock nut

Side cover
Gasket
Adjusting screw
Adjusting shim
Needle bearing
Sector shaft
Lock nut

s 9
10.
11.

al2
13.
14.
15.
16.

End cover

Qil seal

O-ring

Ball nut and worm shaft
Bearing

Bearing

Oil seal

Gear box
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Important Operations

2. Side Cover

{1) Turn the adjusting screw counter-clockwise slightly,
then remove the side cover fixing bolt.

(2) Turn the adjusting screw clockwise with the side
cover held from turning.

7. Sector Shaft

Hold the sector shaft in straight-ahead position when
removing it from the gear box. Do not drive the sector
shaft off the gear box with a hammer or other impact
tools.

8. Lock Nut
Ty, 58840-2006-0 @\ Lock Nut Wrench : 5-8840-2006-0
§‘ (J-29753)
g
/>‘
~ 1
9. End Cover

@\ {1} End Cover Remover : 5-8840-2007-0
(J-7624)
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(2)  When removing, take care so as not to damage the
oil seal.
Taping the splines will provide some protection.

12, Bali-Nut and Worm Shaft

Always keep ball-nut assembly in a horizontal posi-
tion. Do not hold it vertically, or ball-nut will slide out.
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[®

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found

through inspection.

«Bearing

« Oil seal, bushing

« Ball-nut and worm shaft
« Sector shaft

« Gear box

[t —
63mm 46mm
(2.48 in.) (1.81 in.}

Visual Check

Inspect the following parts for wear, damage or other
abnormal conditions.

Ball-Nut Rotation

Hold the worm shaft vertically and check that the ball-nut
lowers with a smooth turning motion. If the lowering of
the ball-nut by its own weight is not smooth, check the
worm shaft for bending and the ball-groove for burrs,
dents, and foreign matter.

Note:

When testing the ball-nut assembly, do not let it travel
all the way to the end of worm shaft, or damage to the
ball tubes will result.

Sector Shaft Outside Diameter mm(in)
Standard Limit
A 28.6 (1.13) 28.3(1.12)
B 31.8(1.25) 31.5(1.24)
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REASSEMBLY

Reassembly Steps

ONOGAWN =

Gear box

Oil seal

Bearing

Bearing

Ball nut and worm shaft
Qil seal

O-ring

End cover

a 9
al10.
11.
al2
13.
al4.
a15.
al16.

Lock nut
Sector shaft
Needle bearing
Adjust shim
Adjust screw
Gasket
Side'cover
Lock nut
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W Important Operations

8. End Cover

(1) When installing, take care so as not to cause damage
to the oil seal.
Taping the splines will provide some protection.

(2) Adjust the bearing preload by using socket.
Bearing Preload kg-m(lb.ft/N-m)
0.03—0.06 (0.22—0.43/0.29—-0.59)

9. Lock Nut
Lock Nut Torque kg-mllb.ft/N-m)

18.0+2.0 (130.2+14.5/176.5 +£49.0)

Lock Nut Wrench : 5-8840-2006-0
(J-29753)
End Cover instailer : 5-8840-2007-0
(4-7624)
Note:

After tightening, check the bearing preload.

10. Sector Shaft

Align the center tooth of the ball-nut with that of the sec-
tor shaft.
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— Z|«
—
Adjusting T
screw Te— (
Shim Sector shaft
Apply liquid gasket T
=|=

12. Adjust Shim

Adjust the clearance and check that the adjusting screw
turns freely.

Clearance mm({in)
0.1 (0.004)
Adjusting shims available mmi(in)
1.524 (0.0600)

1.654 (0.0612)
1.585 (0.0624)
1.615 (0.0636)
1.646 (0.0648)

14. Gasket
15. Side Cover
Apply liquid gasket to the joining surface of each parts.

16. Lock Nut
Adjust the backlash between the sector gear and ball-nut.
(1) Install the pitman arm.

(2) Check that the sector shaft moves smoothly in the
correct working angle range, then semi-tighten the
lock nut.

(3) Measure preload of worm gear.

Preload kg-m(lb.ft/N-m)
less than 0.11 (0.795/1.079)

Note:

Obtain the specified backlash by turning the adjust
screw.

The backlash should be measured at the drop arm end.
Backlash , mm(lin)

0.2 (0.008)
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POWER STEERING UNIT

REPAIR KIT

ooprwON -

Nut : adjust screw
Gasket : cover
Gasket : sector shaft
Seal : sector shaft
Gasket : housing
Ring : retaining

—_—
CwVomN

1.
12.

Ring : back up
Seal : oil

Gasket : housing
Gasket : housing
Seal ring : housing
Dust Cover



3B—34 STEERING

DISASSEMBLY

Disassembly Steps

1.

> >
CONOO A WN

Dust cover
Retaining ring

Back up ring

Oil seal

Lock nut

Top cover assembly
O-ring

Needle bearing
Sector shaft

A 10.
11.
12
13.
14.
15.
16.
17.

Ball nut and valve housing assembly
Gasket

Seal ring

Gasket

Needle bearing

Sector shaft seal

Sector shaft gasket

Gear box

3
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Important Operations

Avoid clamping the steering gear assembly in a vise by the
power cylinder housing.

4. Oil Seal

(1) Clean the faces of the extended stub shaft.

(2) Plug the hose fitting on the inlet side.

(3) Remove the oil seal by blowing compressed air
through the hole in the outlet side.

5. Lock Nut

Remove the adjusting screw lock nut and turn the adjust-
ing screw counter-clockwise to remove the preload bet-
ween the sector gear and the rack piston, then remove the
top cover bolts.

6. Top Cover

Hold the top cover stationary, turn the adjusting screw
clockwise to raise and free the cover, then remove the
cover.

9. Sector Shaft

Bring the stub shaft into straight-ahead position.
Do not force the sector shaft off the gear box with a ham-
mer or other impact tools.
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10. Ball Screw and Valve Housing Assembly

It is strongly advisable to keep the ball nut and valve hous-
ing assembly always in a horizontal position, or the rack
piston will fall off onto the end of the worm, causing the
rack piston to slip out of the worm shaft and the balis to
fall out.

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found

through inspection.

«Bearing

¢ Oil seal, Dust seal, Dust cover
« O-Ring, sealring

« Ball nut and valve housing

¢ Sector shaft

« Gear box

i i
= ]l |
1 !
} b
' 64mm '

(2.52 in.)

Visual Check

Inspect the following parts for wear, damage or other
abnormal conditions.

Ball-Nut Rotation

Hold the ball nut and valve housing assembly vertically and
see if the ball-nut lowers by turning smoothly. If the
lowering of the ball-nut by its own weight is not smooth,
check the worm shaft for bending and the ball-groove for
burrs, dents and foreign matter.

Note:

When testing the ball nut and valve housing assembly,
do not let it travel all the way to the end of worm
shaft, or damage to the ball tubes will result.

Sector shaft outside diameter
mm(in)

Standard Limit

32.0 (1.260) 31.97 (1.258)
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+3«] REASSEMBLY

Reassembly Steps

1. Gear box A 10. Back up ring
A 2. Gasket A 11. Retaining ring
A 3. Seal 12. Dust cover
4. Needle bearing A 13. Sector shaft
A 5. Gasket 14. Needle bearing
A 6. Sealring 15. O-ring
A 7. Gasket A 16. Top cover assembly
A 8. Ball nut and valve housing assembly A 17. Lock nut
A 9 Oil seal
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Dust seal
Seal ring

T__/x

T1[1<

Seal ring

5-8522-0026-0

Important Operations

2. Seal Ring
3. Dust Seal

Note the setting direction.
Apply a thin coat of grease to lip of each part.

5. O-Ring
6. Seal Ring
7. O-Ring
Apply a thin coat of grease.

8. Ball Nut and Valve Housing Assembly

(1) It is strongly advisable to keep the ball screw and
valve housing assembly always in a horizontal posi-
tion and avoid holding it vertically, or the rack piston
will fall off onto the end of the worm, causing the
rack piston to slip out of the worm shaft and balis to
fall out.

(2) Be carefull so as not to the drop the O-ring fitted to
oil passage in the valve housing.

(3) Tighten the valve housing retaining bolts to the
specified torque.

Valve Housing Bolt Torque kg-m(lb.ft/N.m)
4.7+0.7 (34+5.1/46+7.8)

9. Oil Seal

Oil Seal Installer : 5-8522-0026-0
(J-26508)
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10. Back Up Ring
11. Retaining Ring

Turn the face with rounded edge (outer circumference) to
the oil seal.

13. Sector Shaft

(1) Tape the sector shaft serrations to protect the seal
ring from damage.

(2) Align the center tooth of ball nut with that of the sec-
tor shaft.

16. Top Cover Assembly
Top Cover Bolt Torque kg-m{ib.ft/N-m)

A

4.5+0.5 (32.5+3.6/44.1+4)

17. Lock Nut

Adjust the backlash between the worm gear and the ball
nut.

(1) With the worm gear rotating, set it to the straight
ahead position.

(2) Set the worm shaft backlash to below 10 kg-cm with
the sector shaft adjusting screw.

(3) Measure the worm shaft backiash with the worm
gear turned 450° both to the right and to the left.

The worm gear backlash in these positions should be
2 - 4 kg-cm lower than in the straight ahead position.

(4) Lock the sector shaft adjusting screw with the lock
nut.

Lock Nut Torque kg-m(lb.ft/N-m)

4.240.6 (30.4+4.3/41.245.9)
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STEERING LINKAGE

GENERAL DESCRIPTION
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«»| |« REMOVAL AND INSTALLATION

* ; Except Europe and Thailand.

Removal Steps Installation Steps
1. Nut 7. Intermediate rod
2. Bolt a 6. Nut; relay lever
3. Steering damper a 5. Nut; pitmanarm
4, Nut 4. Nut

4 5. Nut; pitman arm 3. Steering damper

a 6. Nut; relay lever 2. Bolt

A 7. Intermediate rod a 1. Nut
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Important Operations — Removal

5., 6. Pitman Arm Nut and Relay Lever Nut

Remove relay lever or pitman arm to shafts nut and lock
washer. Remove the relay lever or pitman arm from the
shaft using remover.

Remover : 5-8840-2017-0 (J-38345)

7. Outer Track Rod

Remove split pin from the ball stud connecting outer track
rod end. Remove the castellated nuts and disconnect the
parts using remover.

Tie Rod Remover : 5-8840-2121-0 (J-29107)

Important Operations — Installation

6. Nut ; Relay Lever
Relay Lever Nut Torque kg-m{lb.ft/N-m)
12.0+1.0 (86.8+7.2/117.7 +£9.8)

5. Nut ; Pitman Arm
Pitman Arm Nut Torque kg-m(lb.ft/N-m)
22.0+2.0(159.1 +14.5+215.8+19.6)

1. Nut
Steering Damper Torque kg-m(lb.ft/N-m)
40=+05 (28.9+3.6/39.2+4.9)
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«»| DISASSEMBLY

& 4
/B%
3

This illustration is based on the LHD model.

Disassembly Steps

1. Nut 6. Nut

2. Pitmanarm a 7. Endassembly (inner)

3. Nut 8. Pin assembly

4. Relay lever 9. Center track rod assembly
a 5. Endassembly {outer)
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Setting W Important Operations
mark
[1 5. End Assembly (Outer)
Apply the setting mark to reassemble the parts in their
original position.
t‘ 7. End Assembly (Inner)
Setting Apply the setting mark to reassemble the parts in their
mark original position.
=T
Il g T
L eS|
4
S Y

19| INSPECTION AND REPAIR

Make all necessary adjustments, repairs, and part replacements if wear, damage, or other problems are dis-
covered during inspection.

L,o\ Visual Check

Inspect the following parts for wear, damage or other

e Pitman arm, relay lever abnormal conditions.
« End assembly, pin assembly

« Center track rod assembly
«Boot
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Ball Joints (Center Track Rod Assembly and Outer
Track Rod Track Rod Assembly)

Inspect the following.

If one or more of the abnormal conditions listed in
parenthesis is discovered during inspection, the entire
track rod assembly(s) must be replaced.

1. Ball joint boot (Tearing and grease leakage)

2. Ball joint (Rough movement)
The ball joint must move sommthly with no
snagging.

3. Ball joint screws (Excessive damage)

4. Ball joint tapered surfaces (Excessive wear and
damage)
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»3«| REASSEMBLY

This illustration is based on the LHD model.

Reassembly Steps

1. Center track rod assembly 6. Relay lever
2. Pin assembly a 7. Nut
o 3. Endassembly (inner) 8. Pitmanarm
A 4. Nut a 9. Nut
a 5. End assembiy (outer)
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Setting
mark

Setting

A

Important operations

3. End Assembly (Inner)
Align the setting marks applied at the disassembly.
End Assembly Torque kg-m(lb.ft/N-m)
12020 (86.8*x14.5/117.7=19.6)

After tightening, stake the two portions securely.

4. Nut
End Assembly Nut Torque kg-m{ib.ft/N-m)
10.0%+1.0 (72.3£+7.2/98.1 =9.8)

5. End Assembly (Outer)
Align the setting marks applied during disassembly.

7. Nut
Relay Lever Nut Torque kg-m(lb.ft/N-m)
6.0+0.5 (43.4 +3.6/58.8 +4.9)
9. Nut
Pitman Arm Nut Torque kg-m(lb.ft/N-m)
10.0+1.0 (72.3+7.2/98.1 £9.8)
Note:
When change the track rod, adjust the track rod length.
mmyin)
4 x2 306.9 = 1.5 (12.08 = 0.059)
4x4 262 =15 (10.31 *= 0.059)
ADJUSTMENT

Adjust the toe-in angle.
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POWER STEERING OIL PUMP

GENERAL DESCRIPTION
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REPAIR KIT

1. O-ring 6. O-ring
2. O-ring 7. O-ring
3. O-ring 8. Bearing
4. Oilseal 9. Gasket
5. O-ring
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«=| |2« REMOVAL AND INSTALLATION

. Pump assembly : oil
. Pulley : oil pump

6
Removal Steps Installation Steps
1. Belt : oil pump To install follow the removal procedure in
2. Hose : rubber, suction reverse order
3. Hose : flexible
4. Bolts
5
6
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«»| DISASSEMBLY

12
1 13
Disassembly Steps
1. Cover and bolt 9. Flow control valve assembly
2. Gasket 10. Spring
3. Cartridge assembly a11. Snapring
4. Pressure plate 412, Shaft
5. O-ring 4 13. Bearing
6. O-ring 14. Retaining ring
7. Connector a4 15. Oil seal
8.

O-ring
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Important Operations

11. Snap Ring
Use a pair of snap ring pliers to remove the snap ring.

12. Shaft

Use a bench press to slowly force the shaft from the rear
cover side.

Note:

Take care not to damage the end of the shaft when
removing the shaft.

13. Bearing
Use the bench press and bearing remover.
Bearing Remover : 5-8840-2206-0

Note:

Take care not to damage the shaft when removing the
shaft.

15. Oil Seal
Use a suitable bar.
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L’é‘ INSPECTION AND REPAIR

Make all necessary adjustments, repairs, and part replacements if wear, damage, or other problems are dis-
covered during inspection.

Rotor

Check that the groove in the vane is free from excessive
wear and that the vane slides smoothly.

When part replacement becomes necessary, the pump
cartridge should preferably be replaced as a sub assembly.

Vane

Sliding faces of the vane should be free from wear. (par-
ticularly the curved face at the tip in contact with the cam
J should be free from wear and distortion.)

When part replacement becomes necessary, the pump
cartridge should preferably be replaced as a sub assembly.

Cam

The inner face of the cam should have a trace of uniform
contact without a sign of step wear.

When part replacement becomes necessary, the pump
cartridge should preferably be replaced as a sub assembly.

Pressure Plate and Thrust Plate

The sliding faces of the parts must be free from step wear
(more than 0.01 mm) which can be felt by the finger nail.

The parts with minor scores may be reused after lapping
the face.

Shaft

Oil seal sliding faces must be free from a step wear which
can be felt by the finger nail.
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+=| REASSEMBLY

3 2
5
Reassembly Steps
1. Body assembily 9. Pin
Ao 2. Oilseal a4 10. Cartridge assembly
3. Retaining ring 11. Gasket
4 4. Shaftand bearing A 12. Coverand bolt
A 5. Snapring 13. Spring
6. O-ring 14. Flow control valve assembly
7. O-ring 15. O-Ring
8. Pressure plate a16. Connector
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W Important Operations

@\ 2. Oil Seal
Apply compressed air to the inside of the oil pump body.

¢" Use the bench press and oil seal installer.
;, Qil Seal Installer : 5-8840-2205-0

@\ 4. Shaft and Bearing

Install the bearing to the shaft with a bench press and
bearing installer.

Bearing installer: 5-8840-2206-0

Use a bench press and bearing installer to slowly farce the
@ shaft from front side of the oil pump body.

Bearing Installer : 5-8840-2206-0

5. Snap Ring
@\ Use a pair of snap ring pliers to install the snap ring.

: 1 8. Pressure Plate

When installing the pressure plate, align the projection of
pressure plate with the grove of oil pump body.
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Rotor
Place the rotor so that specified mark B turns down.

Note:

When part replacement becomes necessary, the pump
cartridge shouid be replaced as a sub assembly.

Cam

When installing the cam, align the projection of cam with
the grove of oil pump body.

Install the cam with the pin A" side turn down.

Vane

The round end of the vane should be matched to the inner
surface of the cam ring.

12. Cover and Bolt
Torque kg-m(lb.ft/N-m)
55 + 0.5 (39.8 = 3.6/63.9 = 4.9)

16. Connector
Torque _kg-mllb.ft/N-m)

55 + 0.5 (39.8 = 3.6/53.9 = 4.9)
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TROUBLESHOOTING

INSPECTION PROCEDURES FOR STEERING SYSTEM

COMPONENT AND TEST PROCEDURE
HANDLE | Check for Place the steering wheel in the straight forward position. Gently move the wheel
play and to the right and to the left. About ten millimeters of play in either direction should
slack be present before the front tires begin to move.
If the vehicle is equiped with power steering, the engine should be running when
these tests are made.
Grasp the steering wheel firmly with both hands. Exert force in an up and down
direction on the steering column. There should be no play.
Move the steering wheel to the right and to the left. Check to see the steering
shaft.
Make sure that there is no slack in those areas where parts are joined together.
Check the Make the following checks while actually driving the vehicle.
operating a. Check the position of the steering wheel when the vehicle is traveling straight
condition of ahead.
the system b. Make sure that the vehicle does not have a tendency to steer to the right or the
left.
c. There should be no excessive vibration present at the steering wheel.
d. Turn the vehicle as sharply as possible to both the right and the left. When
the steering wheel is turned fully in either direction, check for abnormal noise.
Neither should the wheel feel overly heavy when it is fully turned to either the
left or the right. Loosen your grip on the steering wheel. 1t should return to
its center position.
GEAR Check for oil Check all parts of the steering unit (the oil seals of the front cover, side cover,
BOX leakage sector shaft, etc.) to make sure that there is no oil leakage.
Check for With the wheels of the vehicle on the ground (the vehicle should not be jacked up),
looseness have an assistant or helper turn the steering wheel to the right and to the left. As
in the he does this, you should carefully check all areas where the steering unit is
assembly attached to the frame for looseness and other possible problems.
Check for Check the condition of the connections between the steering shaft and the
bearing bearings. Move the steering shaft in the direction of the axle and make sure that
backlash there is no backlash present.
Rotate the steering shaft. There should be no abnormal noise. [t should rotate
smoothly and there should be no feeling of roughness.
Check to make sure that there is no abnormal or excessive bearing wear.
Check for The front wheels should be facing straight ahead. Have an assistant or helper
gear backlash grasp the drop arm so as to immobilize it. Now try to turn the steering
wheel. Backlash should not exceed one millimeter.
Inspect the Remove the steering unit from the vehicle and break it down into its component
sector shaft parts. Carefully inspect the sector shaft for cracks or other damage.
for cracks
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coupling parts
for abrasion
and other

COMPONENT AND TEST PROCEDURE
RODS Check for With the wheels of the vehicle on the ground (the vehicle should not be jacked up),
AND play, have an assistant or helper turn the steering wheel to the right and to the left. As
ARMS backlash, he does this, you should carefully check the connecting points of all the parts for
and damage play, slack, or damage.
a. Specifically check the pitman arm, the intermediate rod, the tie rods, the tie rod
ends, the knuckie arms, and the relay lever.
Carefully check all of the pins for cracks and other damage.
Make sure that the rod end boots and related areas are not cracked or otherwise
damaged.
Check the The bali joints and the rubber bushings should be free from abrasion or any other

damage.

Pay careful attention to the coupling areas. Make sure that everything is properly

connected.
abnormal
conditions
Check for Make sure that both the knuckle arms and the tie rod arms are free from cracks.

cracks in the
knuckle arms

The fit between the knuckles and the tapers should be secure.
Look for any abnormal coloring which may indicate trouble.

the steering
knuckles and
the front axle

and also for
poor knuckle
attachment
KNUCK- | Check for Jack up the front axle and the front crosspiece. By hand, rotate the two front tires
LES loose and in either direction. Check that the king pins and the ball joints are free of play or
damaged slack.
joints If play or slack is present, have an assistant or heiper, hold down the brake
pedal. Using a dial gauge, once again check the wheels for play and vibration. It
is possible that the problem lies not with the steering system but with the wheel
bearings.
Check the Use a thickness gauge or other appropriate tool to measure the width of the gap
gap between between the steering knuckles and the front axie. Measure in the direction of the

king pin.
After measurement, thrust washers may be inserted to alter the gap.
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1. HARD STEERING WITH POOR STEERING WHEEL RETURN

Checkpoint Trouble Cause Countermeasure
NG . .
Tire inflation pressure Low tire infiation pressure Correct the tire inflation
pressure
OK
. . . NG

Ol level in the reservoir Insufficient oil Replenish the oil
{Power steering only)

OK

. NG - .

Steering wheel play Insufficient play Adjust the play

OK

. NG . .

Front wheel alignment Front wheels out of alignment Correct the front wheel alignment

OK
Steering linkage NG Joint ball sticking or rusted Repair or replace the joint ball

g 9 9 and/or the ball seat
OK
NG . . )

Steering shaft bearings Bearings sticking or rusted Replace the bearings

OK

Continued on the next page
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Checkpoint

Continued from the previous page

Trouble Cause

Countermeasure

NG i icki
Joints and sleeve yoke Joints and sleeve yoke sticking Repair or replace
or rusted
OK
i NG
Hydrguhc system (Power Aiir in the hydraulic system Air bleeding
steering only)
OK
Control valve lock nut NG | Control valve lock nut Retighten the lcck nut to the
(Power steering only) overtightened specified torque
OK
NG .
Worm shaft bearing preload Preload too heavy Adjust the preload
OK
. . NG
Steering unit internal parts Part damage Replace the damaged parts
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2. STEERING VIBRATION AND SHIMMY

Checkpoint Trouble Cause Countermeasure
NG i
Wheel nuts Wheel nuts unevenly torqued Retlghten the wheel nuts to the
specified torque
oK
NG i
Wheel pins Broken or loose wheel pin(s) S;t(lg)hten or replace the wheel
OK
Tires and disc wheels NG | Unbalanced tires Correct the tire balance
Deformed disc wheells) Repiace the disc wheel
OK
. NG . .
Steering wheel play Excessive play Adjust the play
OK
. NG . .
Front whee! alignment Front wheels out of alignment Correct the front wheel alignment
OK
NG Replace the joint ball and the

Steering link joint ball play

Joint ball excessively worn

ball seat

OK

Continued on the next page
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Checkpoint Trouble Cause Countermeasure

Continued from the previous page

NG
Shock absorbers Faulty shock absorbers Replace the shock absorbers

oK
NG Play in bearings excessive
Wheel i R h i
heel bearings or bearings disintegrated eplace the bearings
OK
i NG
Adjust screw and sector Excessive clearance Adjust the ciearance
shaft clearance
OK
. NG . . ,
Sector shaft needle bearing Needle bearing excessively worn Replace the needle bearing
OK
. . NG
Steering unit internal parts Part damage Replace the damaged parts
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i
3. STEERING PULLS TO ONE SIDE OR THE OTHER
Checkpoint Trouble Cause Countermeasure
Tire inflation pressure NG Tires unevenly inflated Inflat.e.all the tires to the
specified pressure
OK
Tires and disc wheels NG | Unbalanced tires Correct the tire balance
Deformed disc wheel(s) Replace the disc wheel
OK
. NG
Wheel bearings Incorrect preload or damage Correct or replace
OK
NG
Shock absorbers Faulty shock absorbers Replace the shock absorbers
oK
) NG . .
Front wheel alignment Front wheels out of alignment Correct the front wheel alignment
OK
NG Refer to Section O5A “‘BRAKE
Brakes One wheel dragging VACUUM ASSISTED HYDRAULIC
TYPE”
OK
NG . .
Steering shaft end play Excessive end play Adjust the end play
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4, STEERING WANDER (EXCESSIVE PLAY OR LOOSENESS)

Checkpoint Trouble Cause Countermeasure
. NG | Tires badly worn Replace the tires and check the
Tires . .
Rounded tire edges wheel alignment
OK
- . . NG
Oil levelin the reservoir Insufficient oil Replenish the oil
{Power steering only)
OK
NG Ti h i i
Manual or power steering unit Steering unit mounting loose ighten t .e steering unit bolts to
the specified torque
oK
Front wheel alignment (Toe-in) NG | Frontwheels out of alignment Correct the front wheel alignment
9 ' {Toe-in out of adjustment) {Adjust the toe-in)
OK
NG i
Steering wheel and shaft Steering wheel lock nut loose Tnghfe'n the lock nut to the
specified torque
OK
NG i h ifi
Steering shaft universal joint Universal joint bolts loose Tighten the bolts to the specified
torque
OK
NG

Steering linkage joint ball nut

Joint ball nut loose

Tighten the nut to the specified
torque

OK

Continued on the next page
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Checkpoint

Continued from the previous page

Trouble Cause

Countermeasure

. NG : i
Pitman arm and sector shaft Pitman arm nut loose Tighten the nut to the specified
torque
OK
NG . . . .
Front wheel bearings Bearmgs. excessively \{vorn or Replace the bearings or adjust the
preload incorrectly adjusted preload
OK
i N . .

Hydr?ullc system (Power G Air in the hydraulic system Air bleeding
steering only)

OK

. NG . , .

Worm shaft bearing preload Preload improperly adjusted Adjust the preload
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5. MOMENTARY INCREASE IN STEERING EFFORT WHEN THE STEERING
WHEEL IS TURNED QUICKLY TO ONE SIDE OR THE OTHER

Checkpoint

(POWER STEERING ONLY)

Trouble Cause

Countermeasure

Oil level in the reservoir NG - .
. Insufficient oil
(Power steering only)
OK
NG

Oil pump (Power steering only)

Replenish the oil

Oil pump internal leakage

Repair or replace the oil pump

6. STEERING WHEEL SURGE OR JERK WHEN PARKING THE VEHICLE

Checkpoint

(POWER STEERING ONLY)

Trouble Cause

Countermeasure

Oitlevel in thg reservoir insufficient oil Replenish the oil
{Power steering only)
OK
NG

Qil pump pressure

Pressure too low

Adjust the pressure and/or replace
the relief vaive
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7. EXCESSIVE ROAD SHOCK

Checkpoint Trouble Cause Countermeasure
NG i
Tire inflation pressure Tires overinflated lnflat.e.all the tires to the
specified pressure
OK
. NG R i | th li |
Suspension Loose suspension epair or replace the applicable
parts
OK
NG
Shock absorbers Faulty shock absorbers Replace the shock abosrbers
OK
NG . . ,
Camber angle (4 x 2) Camber angle incorrectly adjusted Adjust the camber angle
oK
. NG . .
Hub bearing preload Preload out of adjustment Adjust the preload
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8. ABNORMAL NOISE
(1) RATTLING OR CLICKING NOISE IN THE STEERING GEAR

Checkpoint Trouble Cause Countermeasure
.| NG ) Tigh he steeri it bolts to
Manual or power steering unit Steering unit mounting bolts loose 'ghten t ‘e steering unt s
the specified torque
OK
H ; h NG H hi h fth .\
ydraulic prgssme ose osg touching another part of the Reposition the hose
{Power steering only) vehicle
OK
NG Tiah ) h
Pitman arm Pitman arm loose 9 Fep the pitman arm nut to the
specified torque
OK
NG Repai lace the steeri
Steering linkage Steering linkage loose or worn ‘epanr or replace the steering
linkage parts
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9. OIL PUMP NOISY

Countermeasure

Replenish

Bleed circuit

Clean or replace

Overhaul or replace

Checkpoint Trouble Cause
Oil level NG Insufficient
OK
Pressure of air in NG L
L Air in circuit
hydraulic circuit
OK
Suction tube and filter NG | Restrictions in tubing or
for restrictions filter
OK
N
Oil pump G Defective
oK
. NG .
Steering gear box Defective

Overhaul or replace
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MAIN DATA AND SPECIFICATIONS

4 x 2 Model

Front Suspension Type

Independent wishbone arms.
Torsion bar springs with stabilizer bar.

Short wheel base Long wheel base

Except Flat Deck Flat Deck
Front Wheel Alignment
When not loaded
Tread mmyin) 1445 (56.88)
Camber 0°30’ + 60’
(Left and right side to be equal within 457)
Caster *1°35' x 45’ *1°50' + 45’ | *1°10" £ 45’
* Left and right side to be equal within 35’
Toe-in mm(in) 2+2(0.08 =0.08)
Kingpin inclination 10° = 60°
Torsion Bar Spring Data
Petrol Engine Mode! (Except for Australia)
Length x Diameter mm(in) 1006 x 23.8 (39.61 x 0.937)
Wheel Rate/Side kg/mm(IbivN/mm) 2.36 (132/23.14)
Spring Constant kgerrvdeg(Ib-fydeg/Nemvdeg) 4.45 (32.18/43.64)
Spring Capacity kg(lb/N) 430 (948/4217)
Diesel Engine Model and
Petrol Engine Model for Australia
Length x Diameter mm(in) 1006 x 24.4 (39.61 x 0.961)
Wheel Rate/Side kg/mm{iNimm) 2.55 (143/25.0)
Spring Constant kgemvdegy(Ibfideg/Nerm/deg) 4.90 (35.44/48.06)
Spring Capacity kg(Ib/N)| 475 (1047/4658), For Australia 525 (1157/5148)

Shock Absorber Data

Maximum Length mmy(in) 325 (12.80)
Minimum Length mm(in) 210 (8.27) .
Stroke mm(in) 115 (4.53)
Damping Force
Rebound Side 240 kg at 0.3 m/sec.
(2400 N at 0.3 m/sec.)
Compression Side 70 kg at 0.3 m/se.
(700 N at 0.3 m/sec.)
Shock Absorber Data (For Australia)
Maximum Length mm(in) 328 (12.91) —
Minimum Length mm(in) 213 (8.39) —
Stroke mm(in) 115 (4.53) _

Damping Force
Rebound Side

Compression Side

215 kg at 0.3 m/sec.

(474 Ib. at 11.8 in/sec./2108 N at 0.3m/sec.)
118 kg at 0.3 m/sec.

(26.0 Ib. at 11.8 in/sec./11587 N at 0.3m/sec.
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4 x 4 Model
Front Suspension Type Independent wishbone arms.
Torsion bar springs with stabilizer bar.
Short wheel base Long wheel base
Front Wheel Alignment
When not loaded
Tread mm(in) 1438 (56.61)
Camber 0°30’ = 60’
(Left and right side to be equal within 45)
Caster *1°55' + 45’ | *2°50' + 45
* Left and right side to be equal within 35’
Toe-in mm(in) 2+2(0.08 +0.08)
Kingpin inclination 10° + 60’
Torsion Bar Spring Data
Length x Diameter mm(in) 998 x 23.4 (39.29 x 0.321)
* Wheel Rate/Side kg/mm(iiNmm) 3.33 (186/32.6)
Spring Constant kgrmvdeg(ib-ftideg/Nemvdeg) 4.20 (30.4/41.2)
Spring Capacity kg(lb/N) Petrol engine 500 (1102/4903),

Diesel engine 550 (1212/5393)

Shock Absorber Data

Type Hydraulic double acting, telescopic
Maximum Length mmy(in) 375 (14.76)
Minimum Length mm(in) 235 (9.25)
Stroke mm(in) 140 (5.51)
Damping Force
Rebound Side 240 kg at 0.3 m/sec.
(2400 N at 0.3 m/sec.)
Compression Side 70 kg at 0.3 m/se.

(700 N at 0.3 m/sec.)

Shock Absorber Data (For Australia)

Type Gas-sealed, hydraulic double acting telescopic
Maximum Length mm(in) 377 (14.84)
Minimum Length mmin) 237 (9.33)
Stroke mm(in) 140 (5.51)
Damping Force
Rebound Side 200 kg at 0.3 m/sec.
(441 Ib. at 11.8 in/sec./1961 N at 0.3m/sec.)
Compression Side 138 kg at 0.3 m/sec.

(304 Ib. at 11.8 in/sec./1353 N at 0.3m/sec.)
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TORQUE SPECIFICATIONS

)| SPECIAL PARTS FIXING NUTS AND BOLTS

4 x 2 Model kg-m(lb.ft/N-m)

11.0£1.5 (79.6:10.8/107.9:14.7) —I

Apply oil to the thread

11.0£1.5 (79.6+£10.8/107.9£14.7)

3.3:0.3 (23.9+2.2/32.4:2.9) ]

| 11.0:1.5 (79.6:10.8/107.9+14.7)

10.0£1.0 (79.7+7.2/107.9+9.8)

[ 7.00.7 (50.6+5.1/68.7+6.9)

L12.9t1.3 (93.319.4/126.5+12.8)

7.040.7 (50.6:5.1/68.7+6.9) |

15.0£1.0 {108.5:7.2/147.1£9.8)
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4 x 2 Model kg-m(lb.ft/N.m)

;*/Q | 4:0.8 (60.8:5.8/82.4:7.8) | | s
— 8T s U

M
13.0:1.3 s S — & @
(94.029.4/127.5212,8) .D /ﬂ

j 7.0+0.7 (50.6+5.1/68.7+6.9)

2.50.5 (18.1+£3.6/24.5+4.9)

L1.9~:o.5 (13.7£3.6/18.6:4.9) j
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4 x 4 Model

kg-m({lb.ft/N-m)

15.5+1.5 {112.1£10.8/152.0£14.7)

Apply to Apply oil to the thread

[11.01.5 (79.6:10.8/107.9:14.7)

| 33:0.3(23.9:22/32.4:29) |

L 13.0+1.0 (94.0£7.2/127.5£9.8) 1

10.0+1.0 (72.3+7.2/98.1:9.8) ==

11.0£1.5
(79.6:10.8/107.9£14.7)

Apply oil to the thread
16.02.0 (115.7£14.5/156.9+19.6) ]

11.8+1.0 (85.3+7.2/1 15.71‘9.8)J

10.5£1.0 (75.9+7.2/103.0+9.8)

Lzo.sz.o (144.7+14.5/196.1%19.6)
Apply oil to the thread
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4 x 4 Model kg-m(ib.ft/N-m)
\ 2.8%0.7 (20.3%5.1/27.516.9)
2 0:0.5 (14.53.6/19.6+4.9)

@

4.1:0.6 (29.7+4.3/40.2+5. 9) @

N\/ AN .I
\
<

“
|

| 1.0(7.2/9.8) |

8.4:0.8 (60.8+5.8/82.4:7.8) ]

‘[ 2
i \ \\\(/X&%




3C—8 FRONT SUSPENSION

FRONT SUSPENSION

GENERAL DESCRIPTION

4 x 2 Model kg-m(lb.ft/N-m)
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4 x 4 Model kg-m(lb.ft/N-m)
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The links attach to the vehicle with bolts and bushings at their inner pivot points and to the steering knuckle,
which is part of the front wheel spindle, at their outer points.

The knuckle is mounted to the upper and lower links each of which has a ball joint to permit pivoting of the
knuckle for steering operation. The hub is supported in position on the knuckle spindle by means of the two
bearings and the rotor is mounted to the hub.

The front suspension is an independent type utilizing torsion bar springs. The torsion bar spring has splines
on each end. Height control is provided on the third crossmember. Both the upper and lower links are
pressed steel and the torsion bar is supported at the ends by lower link in front and by height control arm in
rear.
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TORSION BAR, STABILIZER BAR

4 x 2 Model

AND SHOCK ABSORBER

ﬁ‘#

DISASSEMBLY

Disassembly Steps
Torsion Bar

A 1. Adjustbolt, seat, lock plate
and bolt
A 2. Heightcontrol arm
A 3. Torsion bar
Strut Bar
4. Nutand washer
5. Rubber bushing and washer
6. Boltand washer
7. Strutbar
8. Rubber bushing, washer

and tube

Stabilizer Bar

9.
10.
11.
12.
13.
14,
15.
16.
17.

Bolt

Bracket

Nut

Rubber bushing and washer
Rubber bushing and washer
Bracket

Bolt and nut

Rubber bushing and washer
Stabilizer bar

Shock Absorber
18. Nut
19. Rubber bushing and washer
20. Bolt, nut, and washer

A 21, Shock absorber
22. Rubber bushing and washer
23. Lower link bumper
24. Upper link bumper
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< Setting mark

P S

ﬁ.__..,_______

Setting mark

Important Operations

1. Adjust Bolt

Apply the setting marks to the adjust bolt and height con-
trol arm.

2. Height Control Arm

Apply the setting marks to the height control arm and tor-
sion bar.

3. Torsion Bar
Apply the setting marks to the torsion bar and lower link.

21. Shock Absorber {For Australia)

CAUTION:

The shock absorbers have been charged with gas at
the factory. Exposure to high temperatures or an
open flame can result in a dangerous explosion.

Keep the shock absorbers away from high tem-
peratures and open flames.
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L’C INSPECTION AND REPAIR

Make all necessary adjustments, repairs, and part replacements if wear, damage, or other problems are dis-
covered during inspection.

=] Visual Check
L° isual Chec

Inspect the following parts for wear, damage or other

« Torsion bar, height control arm abnormal conditions.

« Strut bar

« Stabilizer bar

« Shock absorber
« Rubber bushing
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4 x 2 Model

»#| REASSEMBLY

Reassembly Steps
Torsion Bar

A 1.
A 2.

Torsion bar
Height control arm

4 3. Adjustment bolt, seat, lock

plate and bolt

Strut Bar

4.

A 5.
A 6.

7.
A 8

Rubber bushing, washer
and tube

Strut bar

Bolt and washer

Rubber bushing and washer
Nut and washer

Stabilizer Bar

9.
10.
11.
12.
13.
14.

A 15,
16.
17.

Rubber bushing and washer
Bracket

Rubber bushing and washer
Nut

Stabilizer bar

Rubber bushing and washer
Bolt and nut

Bracket

Bolt

Shock Absorber
18. Upper link bumper
19. Lower link bumper
20. Rubber bushing and washer
21. Shock absorber
22. Rubber bushing and washer
423. Nut
A 24. Bolt, nutand washer
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Important Operations

1. Torsion Bar
(1) Apply grease to the serrated portions.
(2) Align the scribe marks.

=[] <

Setting mark

(3) Note the embossed mark on the end of the torsion-
<= bar.

R : Right side

L : Left side

N

L
2. Height Control Arm

‘L o () Apply grease to the portion that fits into the bracket.
= :1 (2) Align the scribe marks.
e
L

ey
™ Setting mark

: ‘ 3. Adjust Bolt, Seat, Lock Plate and Bolt

(1) Turn in the adjustment bolt to location marked upon
disassembly.

Setting mark
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3 (2)  Check the vehicle trim height
4x2 Model =1 . .
= Trim Height (Z) =A-B
mm(in) Wheel size
4x2 56 (2.20) 14" Wheels
4x2 68 (2.68) 15" Wheels
4x4 130 (5,12) 15/16” Wheels
Difference in trim height L/hand to R/hand side
should be 3mm ().
E « 5. Strut Bar
Adjust the caster angle by varying length of the strut bar
(adjust with lock nut).
Caster
Short Wheel Base 1°35 + 45’
Long (Except Flat Deck) 1°50' + 45’
Long (Flat Deck) 1°10' + 45’
Note:
No more than 35’ side to side variation.
@\ 6. Bolt, Nut and Washer
Strut Bar Bolt Torque kgem (Ib.ft/Nem)_
7.0+ 0.7 (50.6 + 5.1/68.7 + 6.9)
a 8. Nut and Washer
(A)
Strut Bar Nut Torque
Model Torque kg.m (Ib.fYN.m) Distance (C) mm(in)
, A — 4x2 13.0= 1.3 56.0
xS | (94.0 £ 9.4/127.5 + 12.8) (63.3)
()

@\ 15. Bolt and Nut

Stabilizer Bar Bolt Torque kgem (Ib.ft/Nem)
25x0.5(18.1 £ 3.6/24.5 £ 4.9)
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23. Nut
Shock Absorber Nut Torque kg-m(lb.ft/N-m)

2.0+0.5 (14.5+3.6/19.6 £4.9)

24. Bolt, Nut and Washer
Shock Absorber Bolt Torque kg-m(ib.ft/N-m)

8.4+0.8 (60.8+5.8/82.4+7.8)
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TORSION BAR, STABILIZER BAR
AND SHOCK ABSORBER

«~| DISASSEMBLY

4 x 4 Model

2

14

12

7
Disassembly Steps
Torsion Bar Stabilizer Bar Shock Absorber
4 1. Adjustbolt and seat 5. Bolt 10. Nut
Ao 2. Heightcontrolarm 6. Bracket and rubber bushing 11. Rubber bushing and washer
Ao 3. Torsionbar 7. Bolt, nut, and washer 12. Bolt, nut, and washer
4. Rubber seat 8. Rubber bushing and washer 13. Shock absorber
9. Stabilizer bar 14. Rubber bushing and washer

15. Lower link bumper
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/

N
]
i
]

b =

©)

i
Yoo

q
O:j Setting mark

Setting mark

Important Operations

1. Adjust Bolt

Apply the setting marks to the adjust bolt and height con-
trol arm.

2. Height Control Arm

Apply the setting marks to the height control arm and tor-
sion bar.

3. Torsion Bar
Apply the setting marks to the torsion bar and lower link.

13. Shock Absorber (For Australia)

CAUTION:

The shock absorbers have been charged with gas at
the factory. Exposure to high temperatures or an
open flame can result in a dangerous explosion.

Keep the shock absorbers away from high tem-
peratures and open flames.
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[®

INSPECTION AND REPAIR

Make all necessary adjustments, repairs, and part replacements if wear, damage, or other problems are dis-

covered during inspection.

« Torsion bar, height control arm
o Strut bar

» Stabilizer bar

« Shock absorber

« Rubber bushing

Lfo\ Visual Check

inspect the following parts for wear, damage or other
abnormal conditions.
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4 x 4 Model

»s«| REASSEMBLY

Reassembly Steps
Torsion Bar

1.

2.
A 3.
4

Rubber Seat
Torsion Bar

Height Control Arm
Adjust Bolt and Seat

Stabilizer Bar

5.
6.

© 0~

Stabilizer bar

Rubber bushing, bolt and
washer

Nut

Bracket

Bolt

Shock Absorber

10.
11.
12.
13.
A l4.
A 15,

Lower link bumper

Rubber bushing and washer
Shock absorber

Rubber bushing and washer
Nut

Bolt, nut, and washer
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Setting mark

\!/ Important Operations

=Y

©

Setting mark

5/ //

Setting mark

2.
(1)
(2)

(3)

(1)
(2)
(3)
(4)

Torsion Bar
Apply grease to the serrated portions.
Align the setting marks.

Note the emboss mark on its side face.
R : Right side
L : Left side

Height Control Arm

Apply grease to the portion that fits into the bracket.
Align the setting marks.

Apply grease to the bolt portion of the end piece.
Apply grease to the portion of the seat that fits in to
the bracket.

4, Adjust Bolt

(1)

Turn in the adjust bolt to location marked during dis-
assembly.
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Crossmember

/
Lower
ball
joint

(2) Check the vehicie trim height.
Trim height (Z) = A — B

Trim Height mmlin)
130 (6.12)
7. Bolt
Stabilizer Bar Bolt Torque kg-m(ib.ft/N-m)
1.0 (7.2/9.8)
14. Nut
Shock Absorber Nut Torque kg-m(lb.ft/N-m)

20+0.5 (145*+3.6/19.6 +4.9)

15. Bolt
Shock Absorber Boit
8.4+0.8 (60.8 +5.8/82.4+7.8)
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KNUCKLE, UPPER LINK AND LOWER LINK

«t+| DISASSEMBLY

4 x 2 Model

Disassembly Steps

Knuckle Upper Link Lower Link
1. Nutand cotter pin 6. Upperend 13. Lowerend
2. Nutand cotter pin 7. Bofltand washer 14. Bolt, nut and washer
3. Nutand cotter pin 8. Nut Assembly a 15, Lower link assembly
4. Steering link end 9. Upper link assembly 4 186, Bushing
5. Knuckle 10. Nutand plate

A 11. Bushing
12. Fulcrum pin
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5-8840-0256-0

W Important Operations

@\ 11. Bushing
Remover and installer : 5-8840-0256-0
...... (J-29755)

15. Lower Link Assembly

Before removal, remove the torsion bar, strut bar,
stabilizer bar and shock absorber.

16. Bushing

@ @\ Remover and installer : 5-8840-0257-0
(J-29756)

5-8840-0257-0
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[

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found

through inspection.

« Knuckle, Knuckie arm

« Upper link, lower link, bushing
« Upper end, lower end, boot

« Fulcrum pin

Visual Check

Inspect the following parts for wear, damage or other
abnormal conditions.

Upper Link End and Lower Link End

Inspect the upper and lower link end boot for damage or
grease leak.

Move the Ball Joint as shown in the Figure, then confirm
its normal movement.

Inspect screw/taper area of Ball Joint for defects.

If any defects are found by the above inspections,
replace the end assembly with new one.

After moving the Ball Joint 4 or 5 times, attach nuts then
measure the preload.

Preload kg-m{lb.ft/N-m)
Upper link end 0.1-0.33 (0.7-2.4/0.9-3.2)
Lower link end 0.05-0.35 (0.35-2.5/0.5-3.4)

If the above limits specified are exceeded, replace the end
assembly.
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-

» .« REASSEMBLY

-

4 x 2 Model

Reassembly Steps

Lower Link Upper Link Knuckle
A 1. Bushing A 5. Fulcrum pin 12. Knuckle
2. Lower link assembly Ao 6. Bushing a 13. Nutand cotter pin
Ao 3. Bolt, nutand washer Ao 7. Plateandnut a 14. Nut and cotter pin
Ao 4. Lowerend 8. Upper link assembly 15. Steering link end
9. Nutassembly a4 16. Nutand cotter pin

A 10. Boltand washer
A 11. Upperend
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V Iimportant Operations

@ 1. Bushing
= Remover and Installer : 5-8840-0257-0

ml' (J-29756)

5-8840-0257-0

3. Bolt, Nut and Washer
Tighten lower link nut finger-tight.

Perform the secure tightening after adjusting buffer
clearance.

4. Lower End
é)\ Lower End Bolt Torque kg-m{lb.ft/N-m)
7.0+0.7 (60.6 =5.1/68.7 =6.9)

5. Fulcrum Pin

A Install the smaller clearance A to be inside and larger
clearance B outside of vehicle.

‘ Outward

6. Bushing
®\ Remover and Installer : 5-8840-0256-0
{J-29755)

r 5-8840-0256-0

/
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7. Pleate and Nut
Tighten fulcrum pin nut finger-tight.

Perform the secure tightening after adjusting buffer
clearance.

10. Bolt
Fulcrum Pin Bolt Torque kg-m{lb.ft/N-m)
15.5+15 (112.1 =10.8/152.0+14.7)

11. Upper End
Upper End Torque kg-m{lb.ft/N-m)
3.3*+0.3 (23.9%+2.2/32.4+2.9)

13. 14. 16. Nut
Knuckle Nut Torque kg-m(lb.ft/N-m)

Lower End 156.0x1.0
(108.56£7.2/147.1 =9.8)

Upper End 10.0x1.0(79.7+7.2/107.9 +9.8)
Steering Link End [10.0+1.0(79.7 =7.2/107.9 £9.8)

Fasten the bushing nut, and keep the buffer clearance as
shown on the left diagram.

T =53 mm (2.09 in)
Lower Link Nut

Lower Link Nut Torque kg-m{lb.ft/N-m)
12.9%+1.3 (93.3+9.4/126.56+12.8)

Upper Link Nut
Upper Link Nut Torque kg-m(lb.ft/N-m)
11.0%=1.5 (79.6 =10.8/107.9=14.7)
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KNUCKLE, UPPER LINK AND LOWER LINK

«4»| DISASSEMBLY

4 x 4 model
Disassembly Steps
Knuckle Upper Link Lower Link
1. Back plate and hub 8. Upperend 18. Lowerend
2. Nutand cotter pin 9. Boltand plate 19. Nutand washer
3. Nutand cotter pin 10. Nutassembly 20. Bolt
4, Knuckle A 11. Cambershims 21. Nutandwasher
5. Qil Seal A 12. Caster shims 22. Bolt
6. Washer 13. Upper link assembly A 23. Lower link assembly
A 7. Needle bearing 14. Nut 24. Torsion bararm
15. Plate A 25. Bushing
A 16. Bushing A 26. Bushing

17. Fulcrum pin
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Important operations

7. Needle Bearing

Remover : 5-8840-2000-0
(J-56822)
Sliding hammer : 5-8840-0019-0
(J-23907)

5-8870-0019-0

11. Camber Shims
12. Caster Shims
Note the positions and number of shims.

@ 16. Bushing
Remover and installer : 5-8840-0256-0
(J-29755)

5-8840-0256-0

5-8840-0256-0

,,,,,,

23. Lower Link Assembly

Before removal, remove the torsion bar, stabilizer bar and
shock absorber.

Brake hoses should be removed before disassembly and
installed after reassembly to avoid serious damage.
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= : E]rg \ < (

—— Front

25. Bushing : Rear Side

Remover and Installer : 5-8840-2124-0
(J-36834)

26. Bushing : Front Side

Remover and Installer : 5-8840-2123-0
(J-36833)
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[®

INSPECTION AND REPAIR

Make all necessary adjustments, repairs, and part replacements if wear, damage, or other problems are dis-

covered during inspection.

« Knuckle, Knuckle arm

« Needle bearing, oil seal

« Upper link, lower link, bushing
« Upper end, lower end, boot

o Fuicrum pin

o Thrust washer

Visual Check

Inspect the following parts for wear, damage, or other
abnormal conditions.

Upper Link End and Lower Link End

Inspect the upper and lower link end boot for damage or
grease leak.

Move the ball joint as shown in the figure, then confirm
its normal movement.

Inspect screw/taper area of ball joint for defects.

If any defects are found by the above inspections,
replace the end assembly with new one.

After moving the Ball Joint 4 or 5 times, attach nuts then
measure the preload. -

Preload kg-m(lb.ft/N-m)
Upper link end 0.1—0.33 (0.7—2.4/0.9-3.2)
Lower link end 0.07—0.65 (0.15—1.43/0.06—0.64)

If the above limits specified are exceeded, replace the
end assembly.
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+3¢| REASSEMBLY

4 x 4 Model

Reassembly Steps

Lower Link Upper Link Knuckle
a 1. Bushing ; front 10. Fulcrum pin 4 20. Needle bearing
A 2. Bushing ; Rear a 11. Bushing 21. Washer
3. Lowerlink assembly 12. Plate 422. Oilseal
Ao 4. Torsionbararm a13. Nut 23. Knuckle
5. Bolt a 14, Upper link assembly a4 24. Nut and cotter pin
a 6. Nutand washer a 15. Caster shims a4 25. Nutand cotter pin
7. Boh 4 16. Caster shims 26. Back plate
& 8. Nutand washer a 17. Boltand plate
4 9. LowerEnd 18. Nutassembly

4 19. Upperend
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Important Operations

Front side
—a 1. Bushing ; Front Side
. i Remover and Installer : 5-8840-2123-0
J 1 (J-36833)
o .
='_T=j/

2. Bushing ; Rear Side

Remove and Installer : 5-8840-2124-0
(J-36834)
4. Torsion Bar Arm

B

D

Torsion Bar Arm Torque kg-m(lb.ft/N-m)

= 118 = 1.0 (853 + 7.2/115.7 + 9.8)

6. 8. Nut and Washer
Tighten Lower Link Nut finger-tight.

Perform the secure Tightening after adjusting Buffer
Clearance.

a 9. Lower End
Lower End Bolt Torque kg-m(lb.ft/N-m)
105 £1.0(75.9 =7.2/103.0 = 9.8)

@ 11. Bushing
Remover and Installer : 5-8840-0256-0
(J-29755)

Apply a suitable socket to (*) portion.
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A

STims

A

13. Nut
Tighten fulcrum pin nut finger-tight.

Perform the secure tightening after adjusting buffer
clearance.

14. Upper Link Assembly

Install the smaller clearance A outside and larger clearance
B inside of vehicle.

15. Caster Shims
Caster angle
Short Wheel Base Long Whee! Base
1°565" & 45’ 2°10" £ 4%’

Note:
No more than 35’ side to side variation.

16. Camber Shims
Camber angle

30" = 60’

Note:
No more than 45’ side to side variation.

17. Bolt and Plate
Fulcrum Pin Bolt Torque kg-m(Ib.ft/N-m)

¢

1565 =15 (112.1 = 10.8/152.0 = 14.7)

Apply oil to the thread.

19. Upper End
Upper End Bolt Torque kg-m{lb.ft/N-fm)

3.3 £0.3(239 +2.2/324 =209)
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5-8840-0007-0

5-8840-0007-0

5-8840-2127-0

20.

Needle Bearing

Installer : 5-8840-2128-0

(J-36838)

Grip : 5-8840-0007-0

(J-8092)

Before installation, apply the appropriate amount of
specified grease (Besco L2 or equivalent) to the bearing
(Approx. 15g).

22.

Oil Seal

Installer : 5-8840-2127-0

(J-36837)

Grip : 5-8840-0007-0

(J-8092)

insert the thrust washer into the knuckle.

After fitting the oil seal to the setting tool; installer,
drive it to the knuckle using a hammer or bench press
until the tool front face contacts with the thrust
washer.

Apply the specified grease to the thrust washer, and
install after turning the place where there is a
chamfer to the spindle.

Use a new oil seal, and apply the specified grease
(Besco L2 or equivalent) to the place surrounded by
the lip (Approx. 15g).

24, 25. Nut and Cotter Pin

Torque

kg-m(lb.ft/N-m)

Upper Link End

10.0+x1.0 (72.3x7.2/98.1 =9.8)

Lower Link End

13.0+1.0 (94.0£7.2/127.5 +9.8)

Track Rod End

11.0+1.0 (79.6 =7.2/107.9 =9.8)

Fasten the bushing nut and keep the buffer clearance as
shown on the left diagram.

T =15 mm (0.59 in)
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¢

¢

D

Nut and Washer
Front Lower Link Nut Torque kg-m(lb.ft/N-m)
16.0 = 2.0 (115.7 = 145/1566.9 + 19.6)

Apply oil to the thread.

Nut and Washer
Rear Lower Link Nut Torque kg-m{lb.ft/N-m)
20.0 = 2.0(144.7 = 145/196.1 = 19.6)

Apply oil to the thread.

Nut
Fulcrum Pin Nut Torque kg-m(lb.ft/N-m)
11.0 £ 1.5 {112.1 =10.8/152.0 = 14.7)
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TROUBLESHOOTING

1. VIBRATION, SHOCK, AND SHIMMY OF STEERING WHEEL

Checkpoint Trouble Cause Countermeasure
. . . NG .
Check vehicle trim height Incorrect Adjust
OK
Check shock absorber or NG Malfunction or loose Replace or retighten
attaching nut and bolt P 9
OK
i NG
Chec.k upper and lower link Worn Replace
bushings
OK
. . NG
Check suspension ball joint Worn Replace
OK
. NG .
Check wheel alignment Faulty Adjust
OK
NG . . . :
Check front axle Check steering unit and linkag Check tires and wheels
® Improperly adjusted or worn ® |nsufficiently tightened ® Improper tire pressure.
front wheel bearing. steering gear housing. ® Imbalance and deformation of
® Worn or incorrectly adjusted ® Wear of steering linkage. froad wheel.
wheel bearing. ® Excessive backiash due to ® Unevenly worn tire or
Replace; refer to Section 4C improper adjustment of the insufficient tightening of
“Front Wheel Drive steering gear box. wheel nuts.
® Worn column bearing. Replace; refer to Section 3E
weakened column bearing "Wheel and Tires’’

spring, or loose clamp.
Replace; refer to Section 3B )
""Steering’’
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2. VEHICLE PULLS TO RIGHT OR LEFT
Checkpoint Trouble Cause Countermeasure
, NG .
Torsion bar Collapsed or twisted Replace
OK
. . . NG )
Vehicle trim height Incorrect Adjust
oK
. - NG .
Brake adjustment {binding} Incorrect Adjust
OK
. NG .
Wheel alignment Incorrect Adjust
OK
Rubber bushing for upper NG
and lower link, and strut bar Worn Replace
oK
Steering linkage, and upper NG
and lower link and strut bar Deformed Replace
OK
NG j
Front wheel bearing lncorr.ect adjustment or Adjust or replace
abrasion

Continued on the next page




3C—40 FRONT SUSPENSION

Checkpoint Trouble Cause Countermeasure
Continued from the previous page

OK I

NG . .«
Tire pressure or wheel nuts Irppropgr or instufficient Adjust or tighten
tightening

OK

NG Difference in wear and tear Replace (tire)

Tire tread {right and left)
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3. INSTABILITY OF VEHICLE
Checkpoint Trouble Cause Countermeasure
. . . NG .
Vehicie trim height Incorrect Adjust
OK
Rubber bushings for NG
upper and lower links. Worn Replace
and strut bar (4x2)
OK
Steering linkage a'nd NG Worn or deformed Replace
upper and lower links
OK
. NG .
Wheel alignment Incorrect Adjust
oK
Steering gear (t?ack lash NG Incorrect Adjust
and worm bearing preload)
oK
N
Tire pressure G improper Adjust
oK
NG .
Road wheel Deformed or unbalanced Adjust
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Checkpoint

Upper and ball joint

4. STIFF STEERING WHEEL

OK

Wheel alignment

OK

Steering gear (Back lash)

OK

Steering gear

014

Steering linkage

OK

Steering gear box or
steering linkage

OK

Steering column with
turn signal switch

OK

Tire pressure

Trouble Cause Countermeasure
NG Stiff or damaged or lack
Replace
of grease
NG
Incorrect Adjust
NG
Incorrect Adjust
NG
Worn or damaged Replace
NG
Deformed Replace
NG Insufficient lubricants or
impurities present; Replace the part
or excessively worn
NG ,
Interference abrasion Replace
NG
improper Adjust
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5. NOISES
Checkpoint Trouble Cause Countermeasure
NG
Strut bar (4x2) Broken Replace
oK
Upper and lower links NG
Repl
and strut bar bushings Worn eplace
OK
Shock absorber fixing NG .
R
ut and bolt Loose etighten
OK
Stabilizer fixing nuts NG .
and bolts Loose Retighten
OK
NG
Shock absorber Faulty Replace
OK
Lubricating oil and NG
grease for upper and Insufficient Replace
lower ball joint
OK
Upper and lower NG Damaged Replace

ball joint

-

Continued on the next page
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Checkpoint Trouble Cause Countermeasure
Continued from the previous page
OK [
. NG .
Tire pressure improper Adjust
OK
ing li NG
Steer'mg linkage and Worn Replace
steering gear
OK
NG i
Front wheel bearing Incorrecj( adjustment Adjust or replace
or abrasion
OK
Steering unit fixing NG .
bolts and linkage Loose Retighten
OK
icati i NG
Lubricating oil and Insufficient Replace

grease to steering linkage




{
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6. EXCESSIVE STEERING WHEEL PLAY
Checkpoint Trouble Cause Countermeasure
Upper, and lower links, NG
|
and strut bar bushing (4x2) Worn Replace
OK
_ NG
Steering linkage Worn Replace
OK
. ) NG .
Adjusted gear housing Incorrectly Adjust
OK
Front wheel bearing NG Incorrec.t adjustment Adjust or replace
or abrasion
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7. GRATING TIRE NOISE

Checkpoint Trouble Cause Countermeasure
. NG .
Wheel alignment Incorrect Adjust
oK
Knuckle s.plnd.le and NG Deformed Replace
and steering linkage
OK
L NG
Suspension fixing bolt Loose Replace
oK
. NG .
Tire pressure Improper Adjust
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8. EXCESSIVELY OR PARTIALLY WORN TIRE
Checkpoint Trouble Cause Countermeasure
Tire pressure NG Improper Adjust
oK
. NG .
Wheel alignment Incorrect Adjust
OK
. NG
Front wheel bearing Faulty Replace
OK
. NG .
Brake adjustment Incorrect Adjust
OK
Tire rotation NG Not rotated Rotate tires ajc
recomended intervals
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3D — 2 REAR SUSPENSION

MAIN DATA AND SPECIFICATIONS

Models 4x2 4x2 4x4
items (15" Wheels)
Type Semi-eliptic, rubber bushed, leaf type springs and direct
double acting shock absorbers.
Main spring
No. of leaves 4 S

Leaf thickness - Numbered mm(in)
(Top to bottom)

Spring eye type
Bushing outside dia. mm(in)
Lenght mm(in)
Width mm(in)
Rate - Unclamped kg/mm
(Ib/in)
Clamped kg/mm
(Ib/in)
Rear spring capacity kg
(Ib/N)
Weight kg(Ib/N)

Shock absorbers

Type: Hydraulic, double acting, telescopic

Gas pressurised, double acting telescopic

' Mean stroke

mm(in)
Compressed lenght mmy(in)
Extended lenght mmi(in)
Damping rate ka(N)
Compression
Rebond
Bump rubber
Height mmy(in)

7 (0.276) ; No. 1-2
6 (0.236) ; No. 3
15 (0.591) ; No. 4
Berlin eye type
Front; 40 (1.575)
1200 (47.244)
60 (2.362)
2.61/7.96
(146.0/445.4)

768
(1693/7532)
15.6 (34.4/153)

Base and LE 4 x 2 models
LX and 4 x 4 models

6.5 (0.256) ; No. 1
6 (0.236) ; No. 2-4
15 (0.591) ; No. 5

2.85/7.90
(159.4/441.9)

763
(1682/7483)
18.4 (40.6/180)

FRONT 115 (4.53) REAR 140 (5,51)
210 (8.27) 235 (9,25)
325 (12.80) 375 (14.76)

14,5 (145) at 0,3 m/sec
134,5 (1345) at 0,3 m/sec

89272

84331)




REAR SUSPENSION 3D—3

2

TORQUE SPECIFICATIONS

SPECIAL PARTS FIXING NUTS AND BOLTS

Rear Suspension

kg-m(ib.ft/N-m)

4.0+0.5(28.9+3.6/39.2:4.9) |

| 3.80.9(27.5:6.5/37.2:8.8) |

!7@

o ' v

14.0:0.2(28.9¢1.4/39.2«:13J @
[}

15.5£1.5(1 12.1i10.8/152.0i14.7)J

| 6.7+0.6(48.5:4.3/65.7:5.8)
Apply oil to the thread

L10.0i-2.0(72.3i14.4/98.0:19.6L]

&%
\O

¥
O ®

o
@
®

3.010.2(21.7t1.4/29.4i19.6ﬂ




3D—4 REAR SUSPENSION

REAR SUSPENSION

GENERAL DESCRIPTION

4 x 2 Model

4 x 4 Model

Rear suspension absorbs vibration from the road surface thus preventing vehicle damage, as well as provid-
ing a good ride.
Components parts

e Spring between the body and the axle case

® Spring shackle connecting the spring to the body

o Clamp and U-bolt fixing the axle case to the spring

& Chahianl alhecnrihar ac m ~oatirndarmemsmctive far wilhhratimm




REAR SUSPENSION 3D—5

«+| DISASSEMBLY

Disassembly Steps

4 1. Nutandwasher
Ao 2. Nutand washer

3. Shock absorber
4o 4. Nutand washer
a 5. U-bolt

6. Lowerclamp
A 7. Nutand washer
A 8. Nutand washer
a 9. Shackle plate

4 10. Shackle
11. Rubber bushing
12. Rubber bushing
4 13. Nutand washer
a 14. Bolt, washer and spring pin
a 15. Bushing
16. Leaf spring assembly
17. Boltand bump rubber

\'/ Important Operations

Jack up the rear axle and place chassis stands under the
frame near the front end of the rear spring brackets.




3D—6 REAR SUSPENSION

1. 2. Nut and Washer

Caution (Australia only):

The shock absorbers have been charged with gas at
the factory. Exposure to high temperatures or an
open flame can result in a dangerous explosion.

Keep the shock absorbers away from high tem-
peratures and open flames.

4. Nut and Washer
5. U-bolt

Jack up the rear axle case slightly to separate it from the
leaf spring assemblies.

7. 8. Nut and Washer
9. 10. Shackle

Remove the nut and drive out the shackle with a hammer
using a brass bar.

13. 14, Nut, Washer, Bolt and Spring Pin

Remove the nut and drive out the spring pin with a ham-
mer using a brass drift.



REAR SUSPENSION 3D—7

Suitable
\ \\ piece

15. Bushing
Remove the bushing using a bench press.

[®

INSPECTION AND REPAIR

Make correction or parts replacement if wear, damage or their abnormal conditions are found through inspec-

tion.

o Leaf spring assembly
. Cllp

o Center bolt

o U-bolt

¢ Spring pin

» Shackle pin

« Shock absorber

o« Bump rubber

« Rubber bushing

» Bump rubber seat

Visual Check

S
(1)
L Inspect the following parts for wear, damage or their
abnormal conditions.

Setting mark

§iN

Leaf Spring Assembly Replacement

A

® Apply a setting mark across the springs before dis-
assembling the leaf spring assembly.

® Apply grease to both faces of each leaf spring at
assembly.

® Use a bench press for disassembly and reassembly.

® Discard center bolt and install a new one.

@\ Center Boit
Center Bolt Torque kg-m(ib.ft/N-m)
3.0 £0.2 (1.7 =1.4/294 = 19.6)




3D—8 REAR SUSPENSION

Shackle Pin
@ Shackle Pin Diameter mmilin.)
17.93 — 18.00 (0.706 — 0.709)

Spring Pin
@ Spring Pin Diameter mmin.)
13.8 -~ 14.0 (0.543 - 0.651)

L,O\ Shock Absorber
Inspection operation of shock absorber

If no resistance is feit while expanding the shock absorber,
that indicates the absorber is faulty.




REAR SUSPENSION 3D—9

»«| REASSEMBLY

Reassembly Steps

1. Bump rubber a 9. Shackle plate
o 2. Bushing a4 10. Nut and washer
a 3. Leaf spring assembly a 11. Nutand washer
4. Spring pin, bolt and washer 12. Lower clamp
4 5. Nutand washer 4 13. U-bolt and nut
a 6. Rubber bushing a14. Shock absorber
a 7. Rubber bushing a4 15. Nut and washer
a 8. Shackle a4 16. Nutand washer



3D—10 REAR SUSPENSION

Suitable
\ piece
\
/

ORS

@ Bushing

Apply rubber
grease

Important Operations

2. Bushing
Install the bushing using a bench press.

3. Leaf Spring Assembly

The leaf spring assembly should be installed so that the
shorter length (a) (distance between center bolt and center
of spring eye) is toward the front.

5. Nut and Washer
Spring Pin Torque kg-m(lb.ft/N-m)
1556 = 1.5(112.1 = 10.8/162.0 £+ 14.7)

6. 7. Rubber Bushing

Apply rubber grease to inside and outside of the rubber
bushing.

8. 9. Shackie
10. 11. Nut and Washer

Install bushing with coliar on the leaf spring, then install
and tighten the nut.

Note:

Tighten the nuts to the specified torque with the vehi-
cle empty.

Shackle Nut Torque kg-m(lb.ft/N.-m)
10.0 £ 2.0 (72.3 = 14.4/98.0 + 19.6)




REAR SUSPENSION 3D-—-11

13. U-bolt and Nut

When tightening the nuts apply oil as necessary to prevent
damaging the threads.

U-bolt Nut Torque kg-m(lb.ft/N-m)
6.7 = 0.6 (48.5 + 4.3/65.7 + 5.8)

14. Shock Absorber

15. 16. Nut and Washer
Q Refer to the drawing for parts installation.
Rubber Shock Absorber Nut Torque kg-m(lb.ft/N-m)
bushings 40 = 0.5 (28.9 = 3.6/39.2 = 4.9)

|
L




3D—12 REAR SUSPENSION

TROUBLESHOOTING

1. BODY INCLINATION

Checkpoint Trouble Cause Countermeasure
. NG
Springs Weak or broken Replace
OK
. . NG .
Shackle pins and bushings Worn or disintegrated Replace
NG
Poorly lubricated Regrease
OK
. NG .
Spring brackets and U-bolts Bolts loosened Retighten
N
G Cracked Replace
OK
Shock absorbers NG Bushings worn or Replace
disintegrated
OK
. NG .
Mounting brackets Defective Replace




REAR SUSPENSION 3D—13

2. REDUCTION IN GROUND CLEARANCE

Checkpoint Trouble Cause Countermeasure
Condition of load
OK
NG
Leaf springs Broken Replace
OK
. . NG
Springs clip bands Worn or broken Replace
NG .
Loosened Retighten
OK
Bushings NG Deteriorated Replace
or disintegrated
NG
Poorly lubricated Regrease
N
G Over lubricated Wipe off

Continued on the next page

excess grease




3D—14 REAR SUSPENSION

Checkpoint

Continued from the previous page

OK |

Parts for looseness
in mount

NG

Trouble Cause

NG

Loose

Countermeasure

Retighten

Cracked or damaged

Replace
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3. SPRING BREAKAGE

Checkpoint Trouble Cause Countermeasure

Condition of loading

OK
Shackle pins and pivot NG Boits and nuts Retighten
pins for loosening
NG
Worn or damaged Replace
OK
NG .
U-bolts Bolts and nuts for loosening Retighten
NG
Damaged Replace
oK
NG .
Shock absorber Oil leakage Replace
NG
Bushings worn Replace

Continued on the next page



3D—-16 REAR SUSPENSION

Checkpoint Trouble Cause

Continued from the previous page

Countermeasure

Replace

Replace

Replace

Retighten

N
G Brackets cracked
NG
Defective
OK
. . NG -
Spring bushing Worn or disintegrated
OK
NG
Center bolts Loosened
NG
Damaged

Replace




REAR SUSPENSION 3D—17

Checkpoint

4. HARSHNESS

Trouble Cause

Countermeasure

Roz{d test vehicle . Noise dog; not have Replace tires
{Noise has a certain pattern) any specific pattern
YES
.. . NG )
Tire inflation pressure Incorrect Adjust
oK
. NG .
Tires for out of baitance Incorrect Adjust or replace
OK
, , . NG .
Bushings in suspension Defective Replace
System
OK
Bushings in suspension NG

system

Loosen or broken

Retighten or
replace




naex
Servi
SOECS.
lyres
nSoect

KB TF 140
Wheels and Tyres




WHEELS AND TYRES 3E-1
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3E-2 WHEELS AND TYRES

TYRE PRESSURE DATA

TYRE PRESSURE (kPa)

UNLADEN LADEN
ITEM MODEL MODEL CODE | TYRE SIZE WHEEL SIZE | FRONT REAR FRONT REAR
1 KB200 4X2 SWB/LWB TFR12FH 195 R14C 5JX 14 200 220 220 375
2 KB200 4X2 SWB TFR12FL 205 R14C 6JJ X 14 200 220 220 310
3 KB260 4X2 LWB TFR17H 195 R14C 5J X 14 200 220 220 375
4 KB260 4X2 SWB TFR17FL 205 R14C 6JJ X 14 200 220 220 310
5 KB260 4X2 LWB/DCAB TFR17HL/HDL | 215 R1SREINF | 7JJ X 15 200 220 220 300
6 KB260 4X4 DCAB TFS17HDL 245/70 R16C | 7dd X 16 200 220 220 300
7 KB260 4X4 LWB TFS17H 215 R15REINF | 7dJ X 15 200 220 220 300
8 KB250 D 4X2 SWB/LWB TFRS4F/H 195 R14C 5J X 14 200 220 220 300
9 KB250 D 4X2 LWB TFRS4HL 205 R14C 6JJ X 14 200 220 220 310
10 KB280 TD 4X2 LWB TFRS5H 195 R14C 5J X 14 200 220 220 375
11 KB280 TD 4X2 SWB TFR55LL 205 R14C 6JJ X 14 200 220 220 310
12 KB280 TD 4X2 LWB/DCAB TFR55HL/HDL | 215 R15REINF | 7JJ X 15 200 220 220 300
13 KB280 TD 4X4 DCAB TFS55HDL 245/75 R15C | 7JJ X 15 200 220 220 300
14 KB280 TD 4X4 LWB TFSS5HL 245/70 R16C | 7JJ X 16 200 220 220 300




WHEEL AND TYRES 3E-3

TORQUE SPECIFICATIONS

5\ SPECIAL PARTS FIXING NUTS AND BOLTS

WHEEL AND TYRES

90 * 5N.m.

80 * 5N.m.

90 * 5N.m.

Steel Wheel
Alloy Wheel

90 + 5 Nm




3E-4 WHEEL AND TYRES

WHEELS AND TYRES

TYRE DESIGNATION (EXAMPLE)

195 R 14 C

T _[7 T_____ Commercial Application
Rim Diameter (Inches)
Radial Construction

Tyre Section Width in millimeter nominal

245 /70 R 16 REINF

T ‘[ T Reinforced
Rim Diameter Code (Inches)

Radial Construction
Nominal Aspect Ratio (%)
Section Width in millimeter nominal




WHEEL AND TYRES 3E-5

SERVICING

Servicing refers to general maintenance procedures to be performed by qualified service personnel.

a WHEEL NUT TORQUES

Wheel! Nut Torque Nem
Steel Wheel
Altoy Wheel

90 £+ 5 Nm

TYRE ROTATION

T—ERlr—T
| l I l | = l When the front tyre size and the rear tyre size are different,
! i l I @ interchange front wheels and rotate the rear wheels as
| =7 oA

= __. == shown in the figure.
rSTTEs
I
. |
\.__g_ —_ie = __!
P e o When the front and the rear tyre are the same size, rotate
i = N =5 l the wheels as shown in the figure.
| ,\

i
\._%_ —J __§__U
(ETIES
I g
| §>|1\ |
== srend—

For of radial tyre interchange the front and the rear
Y w— P . . .
=N =Y wheels on the same side as shown in the figure.




3E-6 WHEELS AND TYRES

If one-sided tyre wear appears on radial tyre, rotate the wheel as

l'/ é—:—]_l'—_’——@-"i_l shown in the figure.
| X S l
==X Note:
After rotation, adjust the front and the rear tyre pressure

and be sure to check wheel nut torque.




WHEEL AND TYRES 3E-7

| DISASSEMBLY

4X4 MODEL
3a (4a not shown)
Disassembly Steps (for 4 x 4 model)
(for 4 x 2 model) 1a. Wheel nut
1. Wheel cap 2a. Center cap
2. Wheel nut 3a. Wheel and tyre assembly
3. Wheel and tyre assembly 4a. Tyre assembly

4. Tyre assembly



3E-8 WHEELS AND TYRES

9| INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found

through inspection.

Visual Check

Inspect all disassembled parts for wear, damage or other
abnormal conditions.

Measure Wheel Runout
mm(in)

Steel Less than 1.2 (0.047)
Alloy Less than 0,25 (0.01)

If the measured value exceed the specified limit, the wheel
must be replaced.

Measure Wheel Unbalance
Using a wheel balancing equipment.

Install on the side rim of the wheel a balance weight to
offset unbalance.

Balance weight for the wheel should not exceed 170g in
total, and 140g is the maximum amount for either side.



WHEEL AND TYRES 3E-9

+%| REASSEMBLY

4X2 MODEL

4X4 MODEL

2a (1a not shown)

Disassembly Steps
(for 4 x 2 model)

A 1. Tyre assembly
4 2. Wheel and tyre assembly
A 3. Wheel nut

4. Wheel cap

(for 4 x 4 model)

A 1a. Tyre assembly

A 23. Wheel and tyre assembly
3a. Center cap

A 4a. Wheel nut



3E-10 WHEEL AND TYRES

Match mark

V Important Operations

Wheel sectional view

+ Vehicle outside

Vehicle inside

o

1/ T
Tyre section view

Marking position

1 and 1a. Tyre Assembly

Align air valve - tyre balancing match marks (About 8 mm
diameter paint mark.)

2 and 2a. Wheel and Tyre Assembly

3 and 4a. Wheel Nut
Tighten wheel nuts in numerical order.

Wheel Nut Torgue Nem
Steel Wheel
Aluminum Wheel

90 + 5 Nm
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{

Typical examples of abnormal tyre tread wear and major causes:

CAUTION:

Similar wear patterns can be caused by worn suspension parts, misalignment of wheels and tyres, and
other suspension related problems.

Spotty wear — wear localized
on shouider sections. In
extreme cases, the tyre
becomes polygonal in shape.

[ : 1
Tyre or wheel out of Hub or knuckie out of Play in hub bearings or Rotating parts out of
round or distorted. round or distorted. ball joints. balance.

Tread wear one-sided.

Rotating parts out of Tyre or wheel out of round. Hub or knuckle out of round
balance. or distorted.

Localized tread wear.

Once spotty wear develops in
tread due to hard braking or
abrupt starting, localized wear
tends to be accelerated.




3E-12 WHEELS AND TYRES

Shoulder wear (generally
wear develops on outer
shoulder).

Camber or toe-in incorrect.

Shoulder wear caused by
repeated hard-cornering.

Wear on shoulders at points
opposed to each other.

Tyre or wheel out of round
or distorted.

Play in bearings or ball joint.

Py

Premature wear on
shoulders.

Filexing of tire excessive due to
under-inflation.

PR

One-sided feather edging.

|

l

Wear caused by repeated
hard-cornering.

Camber or toe-in incorrect.

'
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4A - 2 PROPELLER SHAFT

MAIN DATA AND SPECIFICATIONS
REAR PROPELLER SHAFT

4x2 Model mm(in)
Short Wheel Base
Engine Model 4ZCA 4JA1
Transmission Type MT, 5 MT, 5
Outside Diameter mm 82.6 75.5
(in) (3.25) (2.95)
Inside Diameter mm 79.4 71.8
(in) (3.13) (2.83)
Length 1st mm 1293 1278
(in) (50.91) (50.31)
2nd mm _ _
(in)
Spline Outside mm 29.87 29.87
diameter (in) (1.18) (1.18)

Long Wheel Base

Engine Model 47E1 4ZC1 4JA1 4JB1T
Transmission Type MT, 5 AT MT, 5 MT, 5 MT, 5 MT, 5
(6WF)
QOutside Diameter mm 68.9 68.9 63.5 63.5 68.9 68.9
(in) (2.71) (2.71) (2.50) (2.50) (2.71) (2.71)
Inside Diameter mm 64.3 64.3 60.3 60.3 64.3 64.3
(in) (2.53) (2.53) (2.37) (2.37) (2.53) (2.53)
Length 1st mm 644.5 565.5 644.5 629.5 644.5 644.5
(in) (25.37) (22.26) (25.37) (24.78) (25.37) {25.37)
2nd mm 927 927 949 949 927 927
(in) (36.50) (36.50) (37.36) (37.36) (36.50) (36.50)
Spline Outside mm 29.87 29.87 29.87 29.87 29.87 29.87
diameter (in) (1.18) (1.18) (1.18) (1.18) (1.18) (1.18)

AT - Automatic Transmission

MT - Manual Transmission, 4 speed and 5 speed
MT, 5 - Manual Transmission, 5 speed

MT, 4 - Manual Transmission, 4 speed

6ST - Low gear Rear Axle and Transmission



PROPELLER SHAFT 4A-3

4x4 Model
Short Wheel Base
Engine Model 4ZC1 4JA1
Rear Axle size MT, 5 MT, 5 MT, 5 MT ,5
(6WF) (6WF)
Outside Diameter mm 63.5 65 63.5 65
(in) {(2.50) (2.56) (2.50) (2.56)
Inside Diameter mm 60.3 59.8 60.3 59.8
(in) (2.37) (2.35) (2.37) (2.35)
Length 1st mm 510.5 449.5 495.5 361.5
(in) (20.10) (17.70) (19.51) (14.23)
2nd mm 608 582 608 582
{in) {23.94) (922.91) (23.94) (22.91)
Spline Outside mm 29.87 29.87 29.87 29.87
diameter (in) (1.18) (1.18) (1.18) (1.18)
Long Wheel Base
Engine Model 4ZE1 4ZCA 4JA1 4JB1T
Rear Axle size MT, 5 MT, 5 MT, 5 MT, 5 MT, 5 MT, 5
(6WF) (6WF)
Qutside Diameter mm 68.9 63.5 68.9 63.5 68.9 68.9
(iny | @.71) (2.50) (2.71) (2.50) (.71) (2.71)
Inside Diameter mm 64.3 60.3 64.3 60.3 64.3 64.3
(in) (2.53) (2.37) (2.53) (2.37) (2.53) (2.53)
Length 1st mm 4515 510.5 4515 495.5 482 482
- (in) (17.78) (20.10) (17.78) (19.51) (19.00) (19.00)
2nd mm 927 949 927 949 927 927
(in) (36.50) (37.36) (36.50) (37.36) (36.50) (36.50)
Spline Outside mm 29.87 29.87 29.87 29.87 29.87 29.87
diameter (in) (1.18) (1.18) (1.18) (1.18) (1.18) (1.18)

AT - Automatic Transmission

MT - Manual Transmission, 4 speed and 5 speed
MT, 5 - Manual Transmission, 5 speed

MT, 4 - Manual Transmission, 4 speed

BWF - Low gear Transmission



4A —4 PROPELLER SHAFT

2| SPECIAL PARTS FIXING NUT AND BOLT

REAR PROPELLER SHAFT (Long Wheel Base Model)
kg-m(ib.ft/N-m)

Bolt Size M8 3.6+0.3 (26.0+2.2 / 35.3+2.9)
Bolt Size M10 6.4+0.4 (46.3+2.9 / 62.8+3.9)

Diff. side

12¢1
(86.8+7.2 / 117.7£9.8)

6.2+1.2 (44.8+8.7 / 60.8+11.8)

Trans. side
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REAR PROPELLER SHAFT (Short Wheel Base Model)
kg-m({ib.ft/N-m)

3 =
) Bolt Size M8 3.6+0.3 (26.0+2.2 / 35.3+2.9)

Bolt Size M10 6.410.4 (46.3+2.9 / 62.813.9)
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PROPELLER SHAFT ASSEMBLY

GENERAL DESCRIPTION

REAR PROPELLER SHAFT

Length-1st

4X2Long
7 | / [ | ;| |
g i
- Length-1st — Length-2nd
4X4
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{

«»| |»«| REMOVAL AND INSTALLATION

Short wheel base model (4 X 2)

Since the propeller shaft assembly is
carefully balanced, a scribe mark should
be made on the flange before removal.

Removal Steps

1.1a Bolt; differential side
2. Bolt; flange
a4 2a. Propelier shaft assembly
3. Propeller shaft assembly ; 2nd
4. Bolt; center bearing bracket
5.

A Propeller shaft assembly ; 1st

Install the parts by aligning scribe marks
made during removal.

Installation Steps

5. Propeller shaft assembly ; 1st
a 4. Bolt; center bearing bracket

3. Propeller shaft assembly ; 2nd
a 2. Bolt; flange

2a. Propeller shaft assembly
a 1.1a Bolt; differential side



4A—8 PROPELLER SHAFT

V Important Operation — Removal

2a. Propeller Shaft Assembly
5. Propeller Shaft Assembly : 1st

Install a plug at the transmission rear cover to prevent loss
of the transmission oil.

W Important Operations — Installation

2

4. Bolt ; Center Bearing Bracket
Bolt Torque kg-m(ib.ft/N-m)

6.2 =12 (448 = 8.7/60.8 + 11.8)

2. Bolt ; Flange

Bolt Torque kg'm(lb.ft/N*m)
Bolt size M10 6.4:0.4 (46.3+2.9/62.8+3.9)
Bolt size M8 3.620.3 (26+2.2/35.3+2.9)

1.1a. Bolt ; differential side
Bolt Torque kg'm(lb.ft/N*m)

Bolt size M10 6.4+0.4 (46.3+2.9/62.8+3.9)
Bolt size M8 3.6x0.3 (26+2.2/35.3+2.9)
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UNIVERSAL JOINT

DISASSEMBLY

XA/

Disassembly Steps

1. Snap ring
a 2. Needle roller bearing
3. Seal

2.
(1)

(2)

4. Spider
5. Flange yoke
6. Grease fitting (4x4 model only)

\'/ Important Operation

Needle Roller Bearing

Tap out the bearing by gently striking the shouider of
the yoke.
Using a mallet or a copper hammer.

As the yoke is tapped, the needle roller bearing will
come out gradually, permitting easy removal by hand.
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9] INSPECTION AND REPAIR

Make all necessary adjustments, repairs, and part replacements if wear, damage, or other problems are dis-

covered during inspection.

Spider

Needle roller bearing
Yoke

Flange

Center bearing
Cushioning rubber
Bracket

Visual Check

Inspect following parts for wear, damage, or other abnor-
mal conditions. '

Outside Diameter of Spider Pins

mm(in)

Standard Limit
17 (0.67) 16.90 (0.665)

Propeller Shaft Run-Out

Support the ends of the propeller shaft on V-blocks and
check for run-out by holding the probe of a dial indicator
in contact with the center part of the shaft.

If the amount of run-out is beyond the standard value for
assembly, correct with a bench press or replace the shaft
with a new one.

mmfin.)

Standard Limit
0.3 {0.012) 0.5 (0.02)
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@ Play in the Splines in the Normal Direction of Rotation

Check the amount of play in the sleeve yoke and the pro-
peller shaft splines in the direction of rotation using a
pointed feeler gauge.

mmiin)
Standard Limit
0.06 — 0.14
(0.002 — 0.006) 0.3 (0.012)

Play in Spider Bearing
@ (1) Check the spider bearings for wear or damage.

(2) Check the amount of axial and radiai play in spider
bearing by moving the yoke back and forth on the
spider axes and shaft axis.

mmiin.)

Limit 0.5 (0.02)

If the limit is exceeded, replace the shaft assembly.
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UNIVERSAL JOINT

+*| REASSEMBLY

A/

1. Grease fitting (4x4 model only)

2. Flange yoke
3. Spider

Sea!

Bearing cap

™~ Needle

‘ roller

U—- Needle roller

i

! 0
Grease

by
&

D)

Vv

=N

a 4. Seal
a 5. Needle roller bearing
a 6. Snapring

Important operations

4. Seal
Discard the used seal and install a new one.

Push the seal in until its outer surface is flush against the
bearing cap surface.

5. Needle Roller Bearing

(1) Apply a molybdenum-disulfide grease or multipur-
pose type grease NLGI No. 2 to the bearing cap inner
surface and seal lip.

Install the needle rollers.
Amount of grease required gloz)

Approx. 1.2 (0.042)

b
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(2) Attach the spider to the yoke and then insert the nee-
dle roller bearing cap into the hole by using a wood
block and a hammer or a press.

6. Snap Ring

When the bearing cap is in position, select and install a
snap ring of suitable thickness so that the end play of the
spider pin is held within 0.1 mm. (0.004 in.).

Select the thickest snap ring which can be fitted into the
groove at the other end.

mmin.)
Snap ring thickness ldentify color
1.5  (0.059) Blue
1.545 (0.061) White
1.59 (0.063) Yellow
1.635 (0.064) Green

1.68 1{0.066) Not color
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CENTER BEARING (4ZE1, 4JG2T, 4JB1T, 4ZD1, 4JA1 Engine)

«i+| |%}¢| DISASSEMBLY AND REASSEMBLY

Disassembly Steps
1. Lock nut
a 2. Flange
3. Bearing assembly

Reassembly Steps

a 3. Bearing assembly
a 2. Flange
a 1. Lock nut
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Important Operations — Disassembly

2. Flange

I8l <

Use a suitable remover.

N

. ’?\‘m\\\\\\\\\\\\ﬁ\ %

Important Operations — Reassembly

3. Bearing assembly
Clean the bearing fitting face.

)<

Repack the grease.

Amount of grease
required gloz) Approx. 12 {0.42)

@\ 2. Flange
Installer : 5-8522-0034-0
(J-6403-C)

a 1. Lock nut
Lock nut Torque kg-m(lb.ft/N-m)
12 (86.8/117.7)

(1) Discard the flange nut and install a new one.

(2) Stake the outer face of the flange nut against the siot
in the shaft.
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MODEL VARIATIONS AND PINION ASSEMBLIES

TYPICAL MODEL 80, 75 AXLES

Rear Contact Preload Front Oit Companion

Pinion Shim Shim Pinion Seal Flange Contact Hear Preload Front 0il Companic

Bearing Bearing Shim Pinion  Shim Pinion Seal  Flange
Bearing Bearing
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MAIN DATA AND SPECIFICATIONS

Ring gear and pinion Model 80 Model 75 and 76
Backlash (tightest point) 0,13 to 0,21 0,13 to 0,21
Variation between teeth 0,08 mm all models
Bearing pre-load Model 80 Model 75 and 76
Differential 1,1t02,2kg 1,110 2,2 kg
Pinion with seal 2,0 t0 3,0 Nm 1,710 2,5 Nm
Pinion without seal 1,910 2,9 Nm -

IMPORTANT:

THESE PRE-LOADS ARE APPLICABLE TO NEW BEARINGS ONLY WITHOUT OIL.
IF OILED REFER PAGE 22. WITH USED BEARINGS, DO NOT EXCEED 1,0 Nm ON PINION OR
DIFF BEARINGS.

Lubrication Model 80 Model 75 Model 76
*Qil fill 1,6 litres 1,4 litres 1,5 litres

*THESE FIGURES ARE APPROXIMATE FILL QUANTITIES ONLY.

ALWAYS FILL TO THE LOWER EDGE OF THE FILLER PLUG HOLE WITH THE VEHICLE ON LEVEL
GROUND.

_Tightening torque Model 80, 76 Model 75
Bearing cap bolts 60 - 70 Nm 47 - 61 Nm
Pinion nut* 245 - 345 Nm *

Cover bolts 16 - 23 Nm
Filler/Drain plug** 60 - 70 Nm

. MODEL 80,76,75
Ring gear bolts 115 - 125 Nm

*FOR COLLAPSIBLE SPACER MODELS TIGHTEN TO PRE-LOAD TORQUE SPEC.

**FOR DRAIN PLUGS APPLY LOC-TITE STUD LOCK.
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TOOL
Sliding hammer
Wheel bearing puller

Wheel bearing press dolly
Wheel bearing oil seal installer
Pinion oil seal installer

Stub shatft oil seal installer
Bearing and flange puller

Ring pinion bearing
Puller (two piece)
Diff bearing press dolly

Rear pinion bearing
Cone press only

Pinion bearing cup installer

Pinion bearing cup
Extractor

Alternate extractor (drift)
Carrier holder/crusher
or Carrier spreader

Plus attachment plates
Depth gauge cylinder
Dummy pinion

Rear bearing setting gauge
Rear bearing setting master

Diff bearing assembly tools

Flange retaining spanner

Gear marking compound
Gauge plate size:

' SPECIAL TOOLS

TOOL No. MODEL APPLICATION

5144-5007 All axles

5437-5005 All axles

or standard tool

5437-5007 35 mm bearing

5414-5004 35 mm ball bearing

5397-5031 M75

5144-5071 M80, M76

5378-5071 Model 76

5376-5001 All models

or standard tool

5414-0124 All models

5414-0158

5414-5018 M75, M76

5144-5082 M80, M76

5144-5075 M80

5144-5080 M76

5414-5005 M75

5144-5072 M80

5144-5077 M76

5375-5049 M75

5375-5092 M75

5375-5050 M80

5144-5078 M76

5144-5083 M80

5144-5079 M76

5605-5392 M80

5437-0200 All axles

5437-5017 All axles

5375-5203 M80, M76, M75

5151-5038 M75, M76, M80

5397-5386 M75, M76

5144-5069 M80

5397-5146 M75, M76

5144-5074 M80

5283-5064 M75, M76

5144-5073 M80

5378-5038 M75, M76, M80
FLANGE PART NO. P.C.D.

5144-5002 06 75 031 027 77.8
06 75 031 006 80.0

5144-5070 06 75 031 028 89.98
06 80 031 002 89.98

5144-5012 06 75 031 006 80.0

5144-5081 06 75 031 025 104.6

5144-5076 . 06 76 031 002 75.0

06 00 410 001
500 mm x 200 mm x 10 mm
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Wheel bearing oil seal installer
Pinion oil seal installer

Rear pinion bearing

Bearing and flange puller

Pinion bearing cup installer

Pinion bearing cup

Ring pinion bearing

]

Alternate extractor
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IDENTIFICATION, DESCRIPTION AND OPERA-
TION

IDENTIFICATION

An identification tag with the axle assembly part number, axie
serial number and axle ratio is fixed to the lower rib of the
carrier casting.

DESCRIPTION

The rear axle is of the hypoid type using shim adjustment to
obtain bearing pre-loads and gear adjustment. The differential
case with ring-gear, and the drive pinion are mounted in
opposed taper roller bearings in the one piece rear axle
carrier.

The rear axle drive pinion receives its power from the engine
through the transmission and drive shaft. The drive pinion
rotates the differential case through engagement with the ring
gear, which is bolted to the differential case flange. Inside the
differential case are two differential pinions mounted on the
differential pinion shaft which is pinned to the housing. These
gears are engaged with the side gears, to which axle shafts
are splined. Therefore, as the differential housing turns, it
rotates the axle shafts and rear wheels. When it is necessary
for one wheel and axle shaft to rotate faster than the other, the
faster turning side gear causes the pinions to roll on the
slower turning side gear to allow differential action between
the two axle shafts.

For rigid axles of the semi-floating type, the axle shafts are
held in the axle bearings and retainers at the housing outer
ends. Axle shaft end play is pre-set and is not adjustable.

All operations other than removal of the axle shafts and the
replacement of the wheel bearing, wheel oil seal or stub shaft
oil seal should be carried out with the axle removed from the
vehicle. It is possible on some vehicles to change the pinion
oil seal as well, but in other cases space restriction make this
undesirable.

CARE OF THE AXLE

The lubricant level should be checked every 10 000 km with
the vehicle unladen and on level ground. The oil should be at
the lower edge of the filler plug hole.

It is generally unnecessary to periodically drain the axle
lubricant. The factory fill may remain in the axle for the life of
the vehicle, except when repairs are made, or when
recommended by the vehicle manufacturer.
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It is important that the lubricant specified by the manufacturer
is used. Should it be suspected that the axle has shipped
water, the axle should be drained and refilled with the
recommended lubricant.

DIAGNOSIS AND TESTING

DIAGNOSIS GUIDE

Certain rear axle and drive line trouble symptoms are also
common to the engine, transmission, tyres and other parts of
the car. For this reason, be sure that the cause of the trouble
is in the rear axle before adjusting, repairing or replacing any
of the axle parts.

REAR AXLE DIAGNOSIS

Noise in a rear axle is more difficult to diagnose and repair
than mechanical failures. Slight axle noise heard only at a
certain speed or under particular conditions must be
considered normal. Axle noise tends to peak or be more
pronounced at particular speeds and the noise is in no way a
sign of trouble in the car. Where noise is present in an
objectionable form (load and/or at all speeds) the first effort
should be to isolate the noise. Isolation of the noise in any one
unit requires care and experience and an attempt to eliminate
a slight noise may baffle even the expert.

Axle noises fall into two basic categories, gear noise and/or
bearing noise.

DEFINITION OF DRIVING MODES

During the testing of the axle, noise will occur in different
driving modes.

When power is delivered from the engine to the wheels, this is
termed “drive”.

“Drive” mode is also experienced when climbing hills
accelerating or maintaining constant speed on a level road.
“Coast” mode is encountered when the vehicle moves against
engine compression as when slowing down or descending a
hiil.

In some cases noise is detected in a ‘float’ condition.

This is a rare condition and is difficult to maintain as it is
between drive and coast and occurs momentarily.

The most important characteristic of gear noise is that it is
usually sensitive to throttle position; e.g. noise audible under
drive condition will often disappear under coast conditions at
the same vehicle speed and vice-versa.

Axle gear whine will always occur at the same road speed and
throttle setting i.e. drive or coast. Gear whine is usually a
fairly high pitched pure tone as opposed is usually a fairly high
pitched pure tone as opposed to a low pitched rumble caused
by a spalled bearing.
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Some noises which can be confused with axle gear whine

are:-

*  Whine from an engine component, this always occur at
the same engine speed irrespective of which
transmission gear is used.

*  Whine from an indirect transmission gear (e.g. 5th gear
on some vehicles produces a whine comparable when
the direct transmission ratio is selected.

¢ Whine from tyres or wind noise from a roof rack or
aerial. These noises generally occur over a very broad
speed range and do not change with driving mode i.e.
drive or coast.

REMEMBER: BEFORE DIAGNOSING THE WHINE AS

AXLE GEAR NOISE, ENSURE THAT THE WHINE:

1. Occurs in direct transmission ratio (4th gear).

2. Changes with throttle variations (drive and coast).

3. Always occurs at the same road speed and not engine
speed.

4. Occurs over a limited vehicle speed range. (This can
vary and be over a wider band should the axle be in
extremely poor condition).

BEARING NOISE

Bearing noise is inclined to be less throttle sensitive than gear

noise and frequently occurs over a wider speed range, bad

cases of faulty bearings can, in fact, be detected from walking
speed, building up in pitch as speed increases and is not
affected by changing from drive to coast and vice-versa.

1. Rear wheel bearing noise tends to be a low pitched
grumble, which can normally be detected and confirmed
when driving on a smooth road at constant speed, with
the noise most audible while swerving sharply from the
left to right. If the noise decreases or increases as the car
is swerved, it is probable that a wheel bearing is faulty. A
further check for wheel bearing noise can be carried out
by driving close to a wall or a curb at a suitable speed.
The noise of a faulty bearing will normally be reflected
back and will clearly audible through the open window of
the car.

2. Differential bearing noise is usually similar in pitch to
wheel or bearing noise but not affected by the swerve
check referred to previously.

3. Pinion bearing noise is normaily at a higher pitch than
wheel or differential bearings and is often slightly
sensitive to throttle position, although not to the same
extent as gear noise.
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OTHER

A further condition which can exist is gear noise caused by a
worn bearing which allows the gearset to move out of its
correct mesh.

This condition is usually throttle sensitive, with the noise
frequently disappearing on a “drive” condition.

Any amount of “float” or end play in either the pinion bearings
or differential carrier bearings is detrimental to the gears and
bearings and will cause axle noise.

A high spot sometimes occurs on either the ring gear or the
drive pinion; this shows up as a ticking or light knocking noise
over a restricted range of throttle positions. The frequency of
the noise will indicate whether the high spot is on the pinion
(drive shaft frequency) or on the ring gear. The severity of the
noise indicates the size of the defect. A light ‘tick’ is seldom
detrimental and usually occurs in a new axie only and will
normally disappear once the axle has been run in.

Louder noises usually indicates a more serious defect and a
knock occurring in an axle which was previously free from this
type of noise must always be investigated.

IN-CAR ADJUSTMENTS AND REPAIRS

REAR AXLE SHAFT, WHEEL BEARING AND INNER
BEARING RETAINERS AND WHEEL BEARING OIL SEALS
This section applies to ball and ‘unit’ (taper rolier) bearings on
rigid axles.

1. Remove the wheel and tyre from the brake drum.

2. Remove any screws that secure the brake drum to the
axle flange and then remove the drum from the flange.

3.  Working through the hole provided in the axie shaft
flange, remove the four bolts that secure the outer wheel
bearing retainer. Then pull the axle shaft assy out of the
axle housing using an axie shaft removal hammer.

The brake carrier plate must not be dislodged. Install one
bolt to hold the plate in place after the axle shaft is
removed.

4. If the rear wheel bearing or outboard seal fitted with unit
taper bearing is to be replaced, loosen the inner
retrainer. The retainer will become loose on the shaft, if it
is chiselled deeply in several places.

CARE MUST BE TAKEN TO AVOID DAMAGE TO THE
SHAFT SEAL SURFACE OR BEARING SEATING.
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Figure 1

/

Figure 2

10.

On M75 passenger car axles, a 35 mm LD. X 72 mm
outer diameter ball bearing and inboard oil seal is used.
This seal is located in the tube flange and the bearing
gas greased seals on both sides. To remove the
bearing, chisel the inner retainer as described in 4 and
press off the bearing. (Fig. 1).

All M75/M20/M80 commercial axles use a ‘unit’ taper
roller bearing which incorporates an outboard oil seal,
secured by the outer bearing retainer. These bearings
do not have greased seals as they rely on iubrication
from the axle lubricant in the axle tubes. If this type of
bearing is removed, the oil seal should be replaced as
well.

Chisel the retainer ring as shown in Fig. 1 and then press
the bearing from the shaft in a suitable hydraulic press.

Note: This bearing must be discarded.

Inspect the machine surface of the axle shaft and the
axle housing for rough spots or other irregularities which
would affect the sealing action of the oil seal. Carefully
remove any burrs or rough spots.

It is important that the outer retainer is not excessively
deformed, as the retainer is used to restrict movement of
the shaft's bearing and seal arrangement during
operation.

Press a new rear wheel bearing onto the shaft until the
bearing seats firmly against the shoulder on the shaft.

IMPORTANT: PRESSURE MUST BE APPLIED THROUGH
THE INNER BEARING RING ONLY. NOTE ALSO THAT
MOST BEARINGS MUST BE INSTALLED FACING IN A
SPECIFIC DIRECTION, IN THE CASE OF 30 mm I.D. BALL
BEARING, THIS IS WITH THE INNER RING EXTENSION
TOWARDS THE SHAFT FLANGE. IN THE CASE OF THE
UNIT TAPER BEARING, WITH THE MAIN CUP TOWARDS
THE INNER (SPLINED) END OF THE SHAFT.

11.

12.
13.

14,

Press a new inner retainer onto the shaft until the
retainer seats firmly against the bearing.

Slide the axle shaft into the housing.

Start the axle splines into the side gear and push the
shaft in untit the bearing bottoms in the housing.

Install the outer bearing retainer and the bolts that secure
it, taking care to tighten the bolts evenly. Torque the bolts
to the required specification.
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Figure 3

Figure 4

15. In some cases the taper roller bearing cup may
separate from the cone whilst installing the shaft. These
bearings may be re-used provided care is taken in
locating the loose rib ring when assembling the outer
retainer.

REAR WHEEL OIL SEAL REPLACEMENT

Two main seal configurations are used on Borg-Warner rear

axles. They are as follows:-

Inboard oil seal

M75 Passenger axles having the 35 mm 1.D. x 72 mm ball

wheel bearing, use an inboard oil seal in the tube flange

housing. (see Fig. 3).

To replace this oil seal:-

1. Lever out the old seal! taking care not to damage the
housing bore.

2. Clean and inspect the shaft journal for scratches, nicks
etc.

3. Install the new oil seal with a garter spring inboard
using the installation tool. This tool will correctly posi
tion the oil seal relative to the bearing and flange face.

Outboard oil seal
This seal is fitted to the M75/M20/M80 commercial axles
using the unit taper roller wheel bearings. (see Fig. 4).

1. Remove the bearing and inner retainer as described on
page 4 item 4 and page 5 item 7 and discard these
components.

2. Replace the oil seal with the garter spring inboard.

3. Install a new wheel bearing and inner retainer.

DRIVE PINION OIL SEAL

NOTE: RECENT AXLES FROM GEARMAX HAVE
COLLAPSIBLE PINION SPACERS IN PLACE OF THE
PREVIOUS SOLID PRE-LOAD SHIM.

It is important that the guidelines below are followed when
servicing pinion seals with the axle in the vehicle. To identify
the axles containing collapsible spacers, the following table
display the axie mode!l (M75) as well as the part number (the
three digits preceding the serial number) from which model the
collapsible spacer is introduced. All part numbers listed below
and higher will use the collapsible spacer. In addition, the
letters on the serial tag are printed in red when collapsible
spacers are used, and black for current solid preload shim
models.
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Figure 5

Figure 6

AXLE MODEL PART NUMBER
AXLE TYPE FROM THIS NO. AND HIGHER

M68 FROM PREFIX 171 - COLLAPSIBLE
M70 FROM PREFIX 150 - COLLAPSIBLE
M71 FROM PREFIX 050 - COLLAPSIBLE
M75 FROM PREFIX 250 - COLLAPSIBLE
M76 FROM PREFIX 034 - COLLAPSIBLE

85 BC 4006 AA

SERIAL No. oM71 RATIO 4.110

PREFIX » 053 — 01001
METHOD

1.
2.

Remove the drive shaft from the axle.

Check for pinion bearing END FLOAT as

follows:

(a) Mount a dial indicator on the axle and if necessary,
secure it with a clamp.

(b) Locate the stylus point on the end of the pinion.

(c) While rotating the flange back and forth through
approximate 45 degrees, lift the companion flange.
Zero the dial indicator while maintaining the load on
the pinion. Repeat the back and forth movement
while pressing against the flange. (see Fig.5).

(d) IF ANY END FLOAT EXISTS, the axle must be
removed from the vehicle for further inspection.

Check the pinion nut ON TORQUE. (For this purpose

an indicator type torque wrench is preferred rather than

the clicker type).

Should the nut torque be substantially lower than the

specifications, (eg. below 150 Nm) the axle should be

removed for further inspection.

CARE MUST BE TAKEN WHEN CHECKING THE ON-

TORQUE THAT THE NUT IS NOT TIGHTENED

WHICH MAY CAUSE AN INCORRECT PRE-LOAD

SETTING.

If items 2 and 3 are O.K., measure the PINION PRE-

LOAD TORQUE for reference only, (axles with higher

mileage will show lower readings and are difficult to

measure accurately) mark the pinion end, pinion nut
and companion flange also noting the number of

threads that protrude through the pinion nut. This will
make it possible for the pinion nut to be tightened to

exactly the same position on re-assembly. (see Fig. 6).

Remove the pinion nut and companion flange as shown

in Fig. 7. Remove the oil seal taking care not to

damage the housing bore.
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6. Inspect the companion flange for defects as described
below.

7. |If the companion flange is to be RE-USED, install a
new oil seal using the relevant service tool. Align the
marks on the companion flange and pinion end and
install the flange. Should the flange require
REPLACEMENT, the axle must be disassembled and
the collapsible spacer and pinion bearing replaced.

8. Tighten the pinion nut carefully ensuring that the
alignment marks on the pinion and nut are not
tightened past the original position. Re-check the pinion
pre-load torque. There should be no large differences
to the resultant measurement compared to the reading
taken in 4.

DRIVE PINION SEAL REPLACEMENT

1. Hold the companion flange with the flange retaining
spanner and remove the pinion nut.

2. Remove the companion flange using the appropriate
puller. (Fig.7).

3. Remove the pinion oil seal, taking care not to damage
the housing bore.

4. Clean and inspect the companion flange.

5. Using the installation tool, install the new oil seal into
the housing.

NOTE: TWO TYPES OF PINION OIL SEALS ARE USED:
(a) Metal case pinion oil seal. This seal should be
flush with the carrier face.
(b) Standard rubber case seals should be fitted flush
to 0,25 mm below the carrier face.

6. Install the companion flange.

7. Install the pinion nut while restraining the companion
flange, tighten the pinion nut to the specified torque.
(Fig. 8).

IMPORTANT:

ALL OIL SEAL REPLACEMENTS

The presence of scratches or burns in the carrier or tube
flange bore can cause a leak around the O.D. of the seal.
Scratches, nicks, bumps or burrs on the companion flange, or
axle shaft ground journals usually result in seal failure.

Be sure to inspect these surfaces carefully for damage.

In case where slight damage exists:

Figure 7
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Figure 8

Figure 9

Figure 10

In the carrier bores:
Remove the worst damage with medium emery cloth and
apply an oil resistant sealer or gasket compound.

For journal damage:

If the scratch is very light, use a 600 grit emery paper and
polish the shatft in a circumferential direction only. Avoid any
helical or axial marks while polishing as this will enable the
oil to bypass the oil seal lip.

Should the damage be deeper, the shaft or flange must be
replaced.

N.B. ENSURE DEBRIS FROM EMERY CLOTH/PAPER
DOES NOT ENTER THE AXLE ASSEMBLY.

OFF-CAR REPAIRS

INSPECTION OF DIFFERENTIAL AND DRIVE PINION
BEFORE DISASSEMBLY

The existing components should be inspected before they
are removed from the housing. These inspections can help
to find the cause of the trouble and determine the
corrections needed.

Remove the rear cover, wash the oil from the components
using a suitable solvent, and visually check for obvious
wear or damage to the ring gear and differential case. The
gearset teeth should be as oil-free and dry as possible to
obtain a good tooth contact pattern.

Rotate the gear to see if there is any roughness which
would indicate defective bearings or damage gear teeth.
At this point, measure differential pre-load and ring gear
backlash as preferred to on page 16. If a zero pre-load
condition is noted, ascertain whether end float exists across
the differential bearings. if play exists this would indicate
worn bearings.

If no obvious defects are noted check the gear tooth
contact pattern. Paint the gear teeth thinly with the specified
marking compound. Wrap a cloth around the companion
flange and grip firmly by hand to brake its rotation while
driving the gear through one side shaft. (Fig. 5).

At the same time the opposite side shaft should be locked
to prevent its rotation. In this way a torque is applied to the
gears whilst being rotated.

Rotate the gears in both directions.

Certain types of gear tooth contact patterns on the ring
gear indicating incorrect can often be corrected by
re-adjusting the gears.

Typical patterns and the necessary corrections are
explained within the following section.
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Figure 11

Gear tooth contact inspection
Gear toot runout can sometimes be detected by an erratic
pattern on the teeth. However, a dial indicator should be
used to measure the runout of the back face of the ring
gear, (Fig. 10) with the maximum permissible amount being
0,08 T.L.R. (total indicator reading i.e. from one extreme of
the indicator needle to the other).
NOTE: EXCESSIVE RUNOUT DOES NOT NECESSARY
MEAN THAT THE GEAR IS AT FAULT.
This runout can be caused by:
(a) Dirt under the ring gear seat.
(b) Loose ring gear bolts
(¢) Faulty differential case (i.e. distorted flange

or journal)
If the differential case is suspect, remove the ring gear and
using a dial indicator, as shown in (Fig. 11), measure the
journal runout. This may not exceed 0,05 mm T.l.R. Before
discarding such a differential case, check the flange for dirt,
burrs or high spots.

GEAR TOOTH CONTACT PATTERNS

PATTERN CHECK
In general, ideal tooth contact patterns should have the
following characteristics:-

1. The drive pattern should be fairly well centred on the
tooth with a slight displacement towards the toe.

2. The coast pattern should be centred and the tooth.

3. Some clearance between the pattern and the edges of
the tooth is essential.

4. There must be no hard lines where the pressure is
high.

5. The length of the patterns should be at least 50% of the
tooth width.

Individual gear sets do not necessarily conform exactly to
the ideal pattern and individual gear sets of the same type
will show patterns that are acceptable yet different from the
desired ideal.

The patterns shown below are typical of gear sets that have
either an incorrect backlash, or an incorrect shim
adjustment. Since each gear set rolls a characteristic
pattern, these patterns should be considered as typical only
and thus should be a guide rather than a rigid standard.
The drive pattern is rolled on the convex side of the tooth
and the coast pattern is rolled on the concave side.
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CROWN WHEEL TOOTH PATTERN

TOOTH CONTACT PATTERN ADJUSTMENT

CORRECT ADJUSTMENT

PINION SPACER TOO THICK

Use Thinner Pinion adjustment shim. DRIVE Pattern moves
toward the top of tooth and toward the heel.

COAST Pattern moves toward toe.

PINION SPACER TOO THIN

Use Thicker Pinion adjustment shim. DRIVE Pattern moves
lower on the tooth and toward the toe. COAST Pattern
moves lower on the tooth and slightly toward the heel.
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Figure 12

GEAR TOO CLOSE TO PINION

Move Gear away from pinion to increase backlash. Drive
Pattern moves slightly higher and toward the heel.
COAST Pattern moves slightly higher and toward the heel.

GEAR TOO FAR FROM PINION

Move Gear closer to pinion to decrease backlash. DRIVE
Pattern moves slightly iower and toward the toe.

COAST Pattern moves lower and toward the toe.

As pinion adjustment shim changes will affect backlash
slightly, move gear closer to pinion after using thinner shim
and move gear away from pinion after using thicker shim if
necessary.

Pinion adjustment is made after examining tooth pattern on
correct backlash setting and with the pinion set at correct
pre-load.

DIFFERENTIAL CASE AND DRIVE PINION
REMOVAL

1. Remove the differential bearing cap bolts and bearing
caps; note that the bearing caps are not inter-
changeable and that they must be marked to ensure
that they are returned to their original positions. (A paint
flash on the L.H. cap and adjacent carrier is applied by
the factory). (Fig. 12).

2. If a table top bench spreader is not available, install the

carrier spreader plates and the spreader tool. Spread the
carrier to release any clamp on the differential bearings
(N.B. MAXIMUM SPREAD 0,5 mm).

Use two tyre levels and remove the differential case from
the carrier. Ensure that the differential bearing shims are
correctly positioned alongside the appropriate bearing
caps and are not mixed. (Fig. 13).
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Figure 14

Figure 15

Figure 16

3. If the differential bearing are to be replaced use the
extractor shown in Fig. 14 to remove the old bearing
and install the new bearing using a press and the
installation tool.

4. Remove the bolts that attach the ring gear to the
differential case. Press the ring gear from the case or
tap it off with a soft face mallet.

5. Remove the companion flange.

6. Press the pinion out of the front bearing cone and
remove it through the rear of the carrier casting; a piece
of soft metal or plastic should be used to protect the
pinion threads. Do not hammer the pinion thread end.

7. Lever out the pinion oil seal and lift the front pinion
bearing cone out of the carrier.

8. If the pinion bearing cups are to be replaced, drive
them out of the carrier casting with a drift, taking care
to tap alternately on opposite sides of the cap.

NOTE: INSPECT THE HOUSING CUP SEATS AND

REMOVE ANY BURRS WHICH MAY HAVE RESULTED

FROM CUP REMOVAL.

Install the new cups with the tools as shown in Fig. 50.

Ensure that the cups are properly seated in their bores.

If a 0,04 mm feeler gauge can be inserted between a cup

and the bottom of its bore at any point around the cup, the

cup is not properly seated.

9. Remove the pinion rear bearing cone using the type of
extractor shown in Fig. 16.

INSPECTION AFTER REMOVAL AND
DISASSEMBLY

Thoroughly clean all parts. Always use new solvent when
cleaning bearings. If these bearings are to be re-used, oil
them immediately to prevent rusting. Inspect the parts for
nay major defect.

Clean the inside of the housing, paying special attention to
the pinion oil gallery for cleanliness and freedom from

restriction.

Inspect individual parts as outlined on page 20.
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GEARS

Hypoid ring gear and pinion

The pattern taken during disassembly shouid help in
judging if the gears can be reset by means of a shim or
backlash correction. This should first be attempted before a
gearset is discarded. Badly worn gears cannot be rebuilt to
correct a noisy condition, although slightly worn gears can
frequently be re-used with tolerable results.

Any gear scoring or scuffing caused by excessive shock
loading or the use of an incorrect lubricant will render the
gearset useless for further operation.

Differential gears (Spider gears)

Examine the teeth and thrust surfaces of the differential
gears. Wear on the hub of the differential gear or in the
differential case can cause a noise known as “chuckie”
when the car is driven at low speeds. Wear of the splines,
thrust surfaces, or thrust washers can contribute to
excessive drive line backlash. Differential gears do not
however cause axle whine.

BEARING CUPS
Check bearing cups for nicks, spalling or uneven wear
patterns. Pinion bearing cups must be solidly seated.

CONE AND ROLLER ASSEMBLIES

When operated in the cups, bearing rollers and cones must
turn without roughness. Examine the roller ends for wear.
Step-wear on the roller ends indicates excessive wear.
Replace the bearing.

DRIVE PINION FLANGE

(Companion flange)

Be sure that the flange has not been damaged in the
removing of the prop shaft or in removing the flange from
the pinion. The end of the flange that contacts the bearing
cone must be smooth. Replace if necessary.

CARRIER CASTING

Ensure that the bearing bores are smooth and the bearing
abutment faces are not damaged. Remove burrs if
necessary. Check the oil gallery for cleanliness.

DIFFERENTIAL CASE

Carefully examine the case hubs, which may have been
damaged when the bearing were removed. The bearing
assemblies will fall if they do not seat firmly on the hubs.
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Pinion Pinion Spherical
Shaft Gear Washer

LH. Diff Side Gear Side Side Side Gear
Case Thrust Washer  Gear Gear Thrust Washer
R.H. Diff

DISMANTLING

1.  Unscrew the ring gear bolts and either press the ring gear off or use a soft mallet and tap if free from the case.

2. Drive out the differential pinion shaft retaining pin (spring pin).

3. Drive out the differential pinion shaft (cross-shaft).

4. Insert a hard wood dowel, or a suitable soft metal drift, approximately 10 mm diameter by 300 mm long through
the RH (long) side of the case resting on the differential side gear in the LH (shorter) side.
Light hammer blows on alternate sides of the differential side gear will separate the case.

5. With the case separated, the differential side and pinion gears together with their respective thrust washers
may be removed by hand.

6. Check all parts for excessive wear, particularly the fit of the side gears in the differential case.
Check the side gear and pinion teeth for cracks and ensure that the thrust washers are in good condition.
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Figure 18

REASSEMBLE

1. Lubricate all gears and thrust washers with gear oil.

2. Replace the differential side gear together with its
washer in the RH side of the differential case.

3. Enter the undrilled end of the differential pinion shaft
into the side of the differential case having the drilied
hole for the differential shaft retaining pin.

4. Enter the shaft approximately 2 mm into the differential
case, with the drilled hole correctly aligned (see Fig. 9
on page 7). Locate a pinion thrust shim and pinion gear
on the shaft and hold it in position while tapping the
shaft deeper into the case. Leave just enough of a gap
to place the second pinion gear and washer in position.
Care must be taken that as the pinion shaft is driven
into position that the spherical washer is not damaged.

5. Ensure that the pinion shaft hole lines up with the
drilled hole in the case and install the retaining pin.

6. Place the outer side gear and thrust washer in the LH

(short) side of the case and engaged the two halves of

the case using the retaining pin as a guide.

Tap the two halves together using a soft mallet.

8. Ensure that the differential case flanges are in good
condition and enter two ring gear bolts in opposite
holes on the assembled differential case and start
threads into the ring gear. Enter the remaining ring gear
bolts and tighten evenly.

~

Use a tightening sequence of “tighten one, miss two” and
bring the ring gear bolts to the specified torque.

NOTE:

ANY BURRS OR DIRT ON THE MATING FLANGE FACES
OR THE FLANGE FACE WHICH MATES WITH THE RING,
CAN CAUSE RUN-OUT OR DISTORTION. FILE OFF
BURRS AND CLEAN CAREFULLY BEFORE ASSEMBLY.

Insert R/H differential bearing cone on the appropriate press
dolly and position the diff case under the press. Place the L/H
bearing on the differential case hub and install the second
press dolly and press the bearing home (Fig. 18).

NOTE:

CARE MUST BE TAKEN TO ENSURE THAT THE BEARING
CONES ARE NOT SKEWED DURING THIS OPERATION,
ENSURE THAT A 0,05 mm FEELER GAUGE WILL NOT
ENTER BEHIND THE CONE AND THE DIFFERENTIAL
BEARING SEAT.
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Figure 19

Figure 20

Figure 21

DIFF BEARING PRE-LOAD TORQUE SETTING

METHOD

Select any two differential bearing pre-load shims and place
in against each of the differential bearing cups. Place the
cups on the bearing cones and install the differential
assembly in the carrier.

NOTE: THE SHIMS AND DIFFERENTIAL CUPS SHOULD
ENTER THE CARRIER PARALLEL TO THE GEAR AS
ANY SKEWING OF THE CUPS AND SHIMS MAY LEAD
TO BRINELLING OF THE BEARINGS. (Fig. 19).

With the carrier spread, minimum effort is required to install
the differential assembly into the carrier. If an overtight
condition is noted, reduce the shims to facilitate easier
assembly.

UNDER NO CIRCUMSTANCES SHOULD THE CARRIER
BE SPREAD MORE THAN 0,5 mm.

Do not hammer on the ring gear. (Fig. 20).

Release the spreader tool and note that the bearing cups
are correctly positioned as they are not interchangeable.
*Rotate the differential at least six times to seat the bearing
rollers.

Measure diff bearing pre-load torque.

This can be measured in two ways:-

String and pull method

iIf the build procedure has been followed to this point, this

method is suitable as the pinion has not been assembled,

thus a ‘rolling’ torque can be measured.

1. Wrap a length of string around the differential case
adjacent to the gear back and tie the loose end to a
spring scale,

2. Pull the string with the scale so as to rotate the gear IN
THE SAME DIRECTION as in * above, slowly and
steadily. (Fig. 21).

3. Read the spring scale reading while the gear is rotating
steadily.

4. Measure the diameter of the diff case around which the
string was wrapped = D (mm).

Calculate the pre-load torque as follows:-
Pre-load Torque (Nm) =

Spring Scale Reading (kg) x Dia. D (mm)

200

5. Once the pre-load torque is correct, record the LH and

RH shim thicknesses. The total of these two must
remain the same even though the LH and RH shims
may have to change individually to set the backlash.
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Figure 22

Figure 23

Break-away method
This method is used when the pinion is assembled in the
carrier and must be executed as follows:-

1.

With the pinion, differential, shims and bearing cups
assembled into the carrier, rotate the pinion in one
direction so that the gear makes at least three complete
revolutions to settle the bearings. Do not rotate the
pinion or gear in the opposite directions at any stage
during this procedure.

Mount a dial indicator as if to measure ring gear back-
lash (i.e. probe on gear tooth), but do not measure
backlash stage as this will ‘unsettle’ the bearings by
turning them in the opposite direction. (Fig. 22).

Attach a spring scale to one of the ring gear bolts and
gently pull on the scale so as to rotate the ring gear in
the same direction as that in which the bearings were
settled in item 1. The spring scale must also pull in a
tangential direction. (Fig. 23).

Whilst pulling the spring scale, observe the dial
indicator needle. When the needle moves, it is
indicating that the gear has started to rotate. When that
happens, read the spring scale reading without pulling
harder or softer on the scale.

NOTE: OBSERVE THE SPRING SCALE READING AT
THAT MOMENT WHEN THE GEAR MOVES THROUGH
THE BACKLASH RANGE.

5.

If you need to repeat the measurement, do not push
the gear in the opposite direction, rather move the dial
indicator probe out of the way, rotate the pinion as
before in item 1, and then repeat the measurement as
in item 2 to 4.

Diff preload torque specification:

Backlash spec

0,121t0 0,18 mm

M75 M76 m80
LM501349/10 Brgs.
1. String pull method 0,8to 1,5 Nm 1,510 2,0 Nm
2. Breakaway method 1,0t0 2,0 kg , 2,010 3,0 kg

0,10 t0 0,18 mm
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As the diff bearing shim selection is a trail and error
process, the following will be of assistance in determining
the correct backiash and pre-load for the bearings:-

SHIMS SELECTED AT RANDOM
OR ORIGINAL SHIMS USED

'

INSTALL DIFFERENTIAL INTO

NOTE ' A. DO NOT SPREAD THE CARRIER

CARRIER EXCESSIVELY
B. DO NOT FORCE THE DIFFERENTIAL
INTO THE CARRIER

RELEASE CARRIER SPREADER TOOL C. DO NOT HAMMER ON THE GEAR,

AND INSTALL BEARING CAPS RATHER USE SPECIAL TOOL AND
TORQUE BEARING CAP BOLTS DRIVE BEARING AND SHIMS HOME

—- ~ ’
A. IF PINION HAS BEEN —g —p 8. [FPINION {SNOT
INSTALLED.... INSTALLED..... +

MEASURE BACKLASH = {F NO BACKLASH == |F PRELOAD TOO HIGH MEASURE DIFF PRE- ~

BREAKAWAY METHOD & PRELOAD OK & BACKLASH OK LOAD BY STRING
Y T T PULL METHOD
BACKLASH OK OR REMOVE DIFF. REDUCEBOTHL &R IF INCORRECT
CLOSE TO SPEC. DECREASE LH SHIM SHIMS TOGETHER, REDUCE OR
INCREASE RH SHIM INSTALL DIFF. INCREASE SHIMS

INSTALL DIFF &
REMEASURE B/LASH

MEASURE DIFF BEARING IF PRELOAD
PRELOAD AS IN CORRECT REMOVE
METHOD ABOVE DIFF AND INSTALL
Y PINION & FOLLOW
FROM A. ABOVE
VERIFY B/LASH
CONDUCT TOOTH MARK

ON GEARSET

IRRESPECTIVE OF WHICH METHOD IS USED, IT IS
VITALLY IMPORTANT THAT DIFF BEARING PRELOAD
AND BACKLASH ARE TO SPECIFICATION ON
COMPLETION OF ASSEMBLY. THIS WILL ENSURE
OPTIMUM PERFORMANCE OF THE AXLE
COMPONENTS. MEASUREMENTS SHOULD ALWAYS
BE CONDUCTED WITH BEARING CAPS INSTALLED.
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Figure 24

REAR PINION SHIM SELECTION

The operating positions of the gears require the use of an
adjusting shim between either the pinion rear bearing cup
and its seating surface in the carrier, or the rear bearing
cone and the pinion head. When the shim thickness is
decreased, the pinion is moved away from the drive gear.
When the shim thickness is increased, the pinion is moved
closer to the drive gear. This section describes the method
of initial contact shim selection, but re-selection based on
tooth contact pattern may be subsequently required.
Typical drive pinion and ring gear markings are shown in
(Fig. 24).

The number 9AA43A7 is the matched set number that
appears on both the drive pinion and the ring gear. When a
new gearset is being installed in an axle, be sure that the
same number appears on both the pinion and the ring gear.
A positive number on the drive pinion always indicates that
a shim thinner than the normal shim for the particular model
should be used to move the pinion away from the ring gear.
A negative number means that a thicker shim should be
used to move the pinion closer to the gear. This is known
as the “Pinion Deviation”.

Gearset deviations from nominal mounting distances are
marked in thousandths of an inch - e.g. (+ 3 means +
0.003") and must be converted in accordance with the
following table in which the figures are rounded to the
nearest 0,005 mm.

Example:

-1 =-0,025mm + 1 = + 0,025 mm
-2 = -0,060mm + 2 = + 0,050 mm
-3 = -0075mm + 3 = + 0,075 mm

The method of selecting the correct pinion shim starts with
the nominal shim thickness (see pages 21) and makes
adjustments according to the variations between actual and
nominal dimensions of the components concerned. The dial
gauge indicators are marked in 0,01 mm units, for the
purposes of calculation; the 0,005 mm readings should be
estimated as minor inaccuracies and will have little effect
on the end result.

GAUGING OF THE CARRIER

1. Roll the depth gauge cylinder on a flat surface and
adjust the dial to zero at its highest point. (Fig. 25).
A work bench is not an accurate flat surface, therefore
at least a piece of ground gauge plate should be used.

2. Ensure that the rear pinion bore in the carrier is clean
and free from all burrs, particularly around the knockout
slots.

3. Place the dummy pinion in the rear pinion bearing bore,

ensuring that it rests properly against the abutment face
without any rocking and that it is not wedged against the
sides of the bore.
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Figure 26

Figure 27

Place the depth gauge cylinder in the differential bearing
bores and rock it backwards and forwards, noting the
highest reading on the dial gauge. (Fig. 26).

This is the ‘carrier deviation’. A plus reading (+) indicates
that the bearing seat is closer than nominal to the
differential and the pinion shim thickness must be
reduced accordingly, and vice-versa.

GAUGING THE REAR PINION BEARING

1.

2.

Clean both sides of the setting master ring and piace it
on a flat surface.

Clean the annular face of the bearing gauge and position
it in the setting ring. Rotate the gauge to and fro to
ensure that it is seated correctly and zero the gauge dial.
Ensure that the bearing is free from dirt, heavy oil or thick
grease. DO NOT REMOVE the protective lubricant on
new Timken bearings as this is used to set pre-load
torque values on the bearings. If the bearing has been
used or is contaminated, wash the bearing in a suitable
cleaning soivent, and oil the bearing with a suitable
hypoid oil and allow to drain.

Place the bearing on a flat surface with the back of the
cone down and the cup on top.

Place the bearing gauge in the bearing with the ring of
the gauge against the back face of the cup.

Rotate the gauge a few revolutions, in one direction
only, while applying medium to heavy hand pressure in
order to seat the rollers correctly and to drive out surplus
lubricant from between the bearing surfaces. Record the
dial gauge reading. This reading is known as the ‘bearing
deviation'. (Fig. 27).

CAUTION: SINCE THE GAUGES WORK IN OPPOSITE
SENSES, DO NOT CONFUSE THE RULES FOR
SHIM ADJUSTMENT FOR CARRIER VARIATIONS WITH
THOSE FOR BEARING VARIATIONS.

NOMINAL REAR PINION SHIM TICKNESSES AND POSITIONS:

As the shim position can vary in different models, the following table will assist in quick reference.

AXLE RING GEAR RATIOS SHIM POSITION NOMINAL
MODEL OUTER THICKNESS
M75 191 mm and 2,92 3,23 On Pinion under 2,299 mm

197 mm 3,50* 3,70 Cone or against or
3,89 4,00* Carrier behind ‘
5,14* Cup” 0,483 mm
M80 203 mm 4,875 5,14* Against Carrier 0,483 mm
' Behind rear Pinion
Bearing Cup
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Shim on pinion Shim in carrier
underneath besring underneath besring
cone cup

$HIM CHAMFERS IN CARRIER

T

CHAMFER AGAINST RADIUS

SHIM
ON PINION

ALL PRELOAD SHIMS

SOME M75 ONLY

CHAMFER AGAINST
RADIUS

Figure 28

Care should be taken during disassembly to note whether
the pinion has a raised bearing seat (shim seats behind
bearing cup) or no seat (shim to be installed behind pinion
head between bearing cone). (Fig. 28).

To calculate the thickness, refer to both the carrier and
bearing deviation as shown in the example below;

M75 axle mm
Carrier deviation -0,125
Bearing deviation -0,050
Pinion deviation 0
Nominal shim thickness 2,30
Carrier deviation -0,125 i.e. less material

therefore add 0,125
Bearing deviation -0,050 i.e. more material

therefore reduce -0,050

Pinion deviation is 0 there shim
thickness required 2,325

DRIVE PINION ASSEMBLY AND INSTALLATION:
MODEL 75/80

1. Install the selected shim with pinion rear and front
bearing cups in the carrier using the bearing cups in the
carrier using the bearing cup installing tool.

The contact shim is a thin shim of a nominal size of

0,48 mm and is installed behind the cup.

In some older units the shim may bhe be located behind

the pinion head, under the rear pinion bearing cone.

Here the chamfer must be installed against the pinion

head. (see Fig. 28).
2. Press the rear bearing cone onto the pinion.
NOTE: IF NEW TIMKEN BEARINGS ARE BEING
INSTALLED, DO NOT CLEAN AND OIL THE BEARINGS.
INSTALL THE BEARINGS AS RECEIVED. THESE
BEARINGS ARE SUPPLIED WIT A LUBRICANT CALLED
FERROCOTE WHICH IS THE SPECIFIED LUBRICANT FOR
PRE-LOAD TORQUE MEASUREMENT. HOWEVER,
SHOULD THE BEARING APPEAR VERY DRY OR
CONTAMINATED, WASH IN A SUITABLE SOLVENT AND
APPLY A RECOMMENDED HYPOID OIL. IN THIS CASE
PRE-LOAD TORQUE SHOULD BE 0,8 - 1,5 Nm.

3. Place the pinion front bearing cone in the cup in the
carrier.

4. Install the pinion oil seal in the carrier casting. The outer
face of the seal should be flush with carrier face. (Fig.
29).
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5.  Position the original (or mid range) pre-ioad shim on
the drive pinion with the chamfered side towards the
shoulder.

6. Install the companion flange into the seal and hold
firmly against the front pinion bearing cone.

7. Enter the pinion from the back of the carrier and into
the companion flange. If necessary, support pinion
head and tap the flange with a soft maliet to start it on
the pinion splines and start the pinion nut on the
threads.

8. Holding the flange, tighten the pinion nut. As the pinion
nut is tighten, the pinion shaift is pulled onto the front
bearing cone and onto the flange. As soon as there is
pre-load on the bearing, rotate the pinion several tumns
in one direction only, to seat the bearing rollers.

IMPORTANT: DO NOT APPLY FULL NUT TORQUE AT
THIS STAGE. CHECK THE PRE-LOAD WHILE THE
PINION NUT IS BEING TIGHTENED; IF THERE IS ANY
SUSPICION THAT THE PRE-LOAD WILL BE GROSSLY IN
EXCESS OF THE SPECIFIED FIGURE, REMOVE THE
PINION SHAFT AND FIT A THICKER PRE-LOAD SHIM
SINCE OVER-TIGHTENING THE BEARINGS CAN CAUSE
PREMATURE FAILURE. TIGHTEN THE PINION NUT TO
THE SPECIFIED TORQUE. (REFER 9 BELOW).

NOTE: PINION SHAFT SHOULD BE PRESSED OUT AS
HAMMERING WILL DAMAGE PINION BEARINGS.

9. Measure the pre-load. With the nose of the carrier up,
take readings at a smooth and steady speed through a
few revolutions in one direction only. Correct torque
readings and any binding conditions (usually caused by
dirt or faulty bearing).

PINION BEARING PRE-LOAD TORQUE
SPECIFICATION
Model 75, 76 1,0 - 2,0 Nm (new bearings)
Model 80 1,5 - 2,5 Nm (new bearings)
0,8 - 1,5 Nm (used/oiled bearings)

Pinion Nut Torque: 320 - 370 Nm for solid Pre-load Shim For
Collapsible Shim, refer item 10:

REMEMBER: TO INCREASE PRE-LOAD, USE A THICKER
PRE-LOAD SHIM.

TO DECREASE PRE-LOAD, USE A THICKER PRE-LOAD
SHIM.
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|

A

Solid Shim Collapsible Spacer

Figure 30

10. Should the gearset model incorporate a collapsible pre-
load shim, tighten the pinion nut gradually, checking the
pre-load at intervals until the correct pre-load torque is
obtained.

IMPORTANT: UNDER NO CIRCUMSTANCES MAY

THESE SHIMS BE RE-USED. IF THE PRE-LOAD

TORQUE IS EXCEEDED DURING TIGHTENING,

REMOVE THE PINION, REPLACE THE COLLAPSIBLE

SHIM AND REPEAT THE PROCEDURE.

COLLAPSIBLE PINION PRE-LOAD SPACER

1. Install the pinion oil seal in the carrier housing. The
outer face of the oil seal should be flush with carrier
face.

CAUTION: IF THE PINION IS THE TYPE WHICH USES A

COLLAPSIBLE SPACER TO OBTAIN PINION BEARING

PRE-LOAD, IT IS ESSENTIAL THAT THE OIL SEAL BE

INSTALLED AT THIS POINT, AS THE PINION NUT MAY

NOT BE LOOSENED IN ORDER TO INSTALL THE OIL

SEAL AFTER FINAL ASSEMBLY.

(a) Install the pre-load spacer on the pinion.
NOTE: TWO TYPES OF PINION PRE-LOAD SHIMS ARE
USED IN GEARMAX AXLES:

(a) SOLID SHIM
(b) COLLAPSIBLE SPACER

The chart listed below indicates the introduction model part
number for the various model axles. The model part
number appears on the 1.D. TAG as a prefix to the serial
number.

(b) AXLES WITH MODEL PART NUMBERS INDICATED
IN THE CHART AND HIGHER WILL HAVE
COLLAPSIBLE SPACER TYPE GEARSETS.

The lettering on the collapsible spacer model I.D. tags
will be RED while all solid shim models will continue
with the BLACK lettering currently used.

AXLE MODEL PART NUMBER
AXLE TYPE FROM THIS NO. AND HIGHER

Mé8 FROM PREFIX 171 - COLLAPSIBLE
M70 FROM PREFIX 150 - COLLAPSIBLE
M71 FROM PREFIX 050 - COLLAPSIBLE
M75 FROM PREFIX 250 - COLLAPSIBLE
M76 FROM PREFIX 034 - COLLAPSIBLE

85 BC 4006 AA
SERIAL No. , oM71 RATIO 4.110
PREFIX » 053 — 01001
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Figure 31

Figure 32

2. Install the companion flange into the seal and hold
firmly against the front pinion bearing cone.

3. Enter the pinion from the back of the carrier and into
the flange. Use the tool as illustrated to draw the pinion
spline into the companion flange, sufficiently for the
pinion nut to start on the threads. (see Fig. 31).

NOTE: ONLY THE ONE PIECE COLLAR NUT MAY BE

USED WITH THE COLLAPSIBLE SPACER.

4, Holding the companion flange, tighten the pinion nut.
As the pinion nut is tightened, the front pinion bearing
cone and companion flange are pulled onto the pinion
shaft.

SETTING PINION BEARING PRE-LOAD WITH
THE COLLAPSIBLE SPACER:

WARNING: STRICT RULES APPLY FOR PRE-LOAD
SETTING USING COLLAPSIBLE SPACERS.
THESE ARE:-

(a) If the pinion pre-load is set too high, the pinion nut may
not be backed off to correct the pre-load torque. The
pinion must be disassembled, DISCARD the collapsible
spacer and repeat the assembly sequence.

(b) Only the one piece pinion nut may be used.

(¢) Anaccurate torque wrench (1-5 Nm) must be used to
measure pinion pre-load torque, and should be a dial
type readout, not the clicker type.

(d) Adial indicator, stand and clamp are needed to mea
sure pinion bearing end float during the pre-load setting
sequence.

(e) Cut out the protractor on page and park the companion
flange retaining spanner in 10 degree steps as shown
in Fig. 32.
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5.
(@)

(b)

©

(d)

METHOD:
Tighten the pinion nut checking frequently for end float,
until a small amount of end float remains.

Measure the end float by attaching a dial indicator to
the carrier and while rotating the flange back and forth
through approximately 45 degrees, lift upwards.

(ref. Fig. 5).

Zero the dial indicator while maintaining the upward
force on the pinion, then repeat the process while
pressing down on the flange, and note the reading.
Reduce the end float to between 0,20 mm and 0,05 mm
by further tightening the pinion nut.
Refer to the chart below (step 7) and check the
measured end float against the ranges of end float listed
in column A,

Column B indicates the number of degrees of nut rotation
for a given amount of float.

PINION END FLOAT vs NUT ROTATION FOR PRE-
LOAD SETTING:

A B

END FLOAT

NUT ROTATION

0.20-0.18 mm
0.17 - 0.15 mm
0.14-0.12 mm
0.11 - 0.09 mm
0.08 - 0.06 mm
0.05 - 0.03 mm
0.02 - 0.00 mm

70 - 66 degrees
64 - 59 degrees
57 - 52 degrees
50 - 45 degrees
43 - 37 degrees
36 - 32 degrees
30 - 25 degrees

Tighten the pinion nut the required amount as indicated
in the above chart. Measure the pre-load torque using a
suitable torque wrench.

Pinion pre-load torque spec
for collapsible spacer

1,7-25
Nm

10.

Should the pre-load torque be less than the specified
torque, tighten the nut a further 5 degrees and re-check
the pre-load torque.

REMEMBER:

IF THE TOOTH CONTACT REQUIRES CHANGING
THE CONTACT SHIM, THE PINION PRE-LOAD
SPACER MUST BE REPLACED AND THE ABOVE
PROCEDURE REPEATED.
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1. Make a photostat copy of the protractor above.

2. Cut the protractor out and attach it to the flange
retaining spanner as shown on page 25 Fig. 32 of the
Service Manual.

3. Mark the inner circumference of the flange in 10
degrees steps from 10 degrees to 360 degrees. (ie. the
full circle).

4. Once the 10 degree steps have been transferred to the
flange, they should be checked and then permanently
set using a sharp chisel.
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SUMMARY OF REBUILD OPERATION

1.  Select differential bearing shims as per string pull
method described on page 23.

When the diff pre-load is correct, remove the diff
assembly from the carrier.

2.  Select the pinion contact shim (refer page 27) and
assemble the pinion into the carrier as described (refer
page 29).

When the pinion pre-load torque is correct, install the
differential assembly into the carrier.

Using the breakaway method on page 24, measure the
backlash and diff pre-load. Should it be necessary to
change backiash, the total sum of the R/H and L/H
shims should remain constant (i.e. if the L/H shim is
reduced by 0.05 mm then increase the R/H shim by
0.05 mm).

3. Conduct a tooth contact marking inspection (refer page
15) and refer to the chart on page 17 and 18.
Re-select the contact shim if necessary, based on the
guidelines of the chart on page 15.

NOTE: ‘

(a) Correct tooth contact is the final acceptance of a
correct build and contact shim selection.

(b) When changing the contact shim the pre-load shim
requires the same amount of change as it moves in
sympathy with the contact shim, pinion pre-load torque
is to be re-checked each time.

(c) It is recommended that new bearings are used in all
overhaul cases. The only time used bearings may be
utilised is when the mileage covered is below 1 000 km.

A GOOD BUILD HAS CORRECT:

- TOOTH CONTACT PATTERN

- PINION BEARING PRE-LOAD TORQUE
- BACKLASH

- DIFF BEARING PRE-LOAD TORQUE

GEAR MARKING COMPOUND
This is available from Borg-Warner outlets in tins as shown in
Fig. 33.

)

BoRg mﬁ';:s
SEAR MARK
CoMPOUND

This compound is ready for use and should be applied
sparingly for best results.

It is recommended that 2/3 of the gear be covered to ensure
3
that accurate reading of the tooth contact is possible.
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MAIN DATA AND SPECIFICATIONS

FRONT AXLE AND DIFFERENTIAL

Ring gear size mmin)

197 (7,75)

Axie tube

Type

Gear type

Gear ratio {to 1)
4ZE1 engine
4JA1 engine
4JB1T engine

Differential type

;
Oil capacity litre
(US/UK gal)

Axle shaft type

Hub locking type

It consists of the duce, a cast iron housing and the axle
tube.

Hypoid
4.777
4.777
4.555

Two pinion

1.0
(0.26/0.22)

Constant velocity joint
(Birfield joint type and double offset joint).

Automatic locking and Manual locking free wheel hubs.

FRONT PROPELLER SHAFT

Transmission type MSG MUA
Outside diameter mm(in) 32 (1.26) 40 (1.57)
-Inside diameter mm(in) — 36.5 (1.44)
Length mm(in) 407 (16.02) 517 (20.35)
(between two spiders

centre)
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SPECIAL PARTS FIXING NUTS AND BOLTS

FRONT DRIVE AXLE AND PROPELLER SHAFT
kg-m(lb.ft./N-m)

167mm | 3.620.3
(26.0+2.2/35.3+2.9)
194mm | 6.420.4
(46.3+2.9/62.8+3.9)

S
"

1

,25@: 167mm | 3.6+0.3 (26.0+2.2/35.3+2.9)

194mm | 6.4+0.4 {46.3+2.9/62.8+3.9)

8.4+0.8 (60.8+5.8/82.4+7.8)

156.5+1.5 (112.1£10.8/152.1214.7)
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FRONT DIFFERENTIAL

kg-m(lb.ft./N-m)

167mm | 15—-30 (109-217/147-294)
18-—28 (130—-202/176.6—-274.7)

167mm | 7+1 (50.6+7.2/68.7+9.8)
194mm | 1011 (72.3+7.2/98.1+9.8)

Q

| 2.6:05 (18.8:3.6/ 25.5:5) |
Apply the recommended liquid gasket

or equivalent.

167mm | 8+1 (57.9+7.2/78.5+9.8) Apply adhesive to the bolt
194mm | 1111 (79.5+7.2/107.9+9.8) | (LOCTITE 271 or equivalent)

7.0£0.5 (50.6i3.6/68.7i4.9Ll




4C—6 FRONT WHEEL DRIVE

FREE WHEELING HUB

kg-m(lb.ft./N-m)

Automatic Locking Hub

6:0.5 (43.4+3.6 / 58.915)

610.5 (43.4+3.6 / 58.915)

1.2£0.2 (8.7+1.4 / 11.8£2.0)

@
508
Q

Manual Locking Hub

10.5+1 (75.9£7.2 / 103+5)
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2| RECOMMENDED LIQUID GASKET
Type Brand Name Manufacturer Remarks
ThreeBond 1207B Three Bond For Engine Repairs
RTV* ThreeBond 1207C Three Bond
Silicon Base ThreeBond 1215 Three Bond For Axle Case
Repairs, T/M
Woater Base ThreeBond 1141E Three Bond For Engine Repairs
ThreeBond 1104 Three Bond
BelcoBond 4 isuzu . .
Solvent BeicoBond 401 Isuzu For Engine Repairs
BeicoBond 402 Isuzu
. LOCTITES15 Loctite
Anerobic LOCTITE518 Loctite Al

* RTV : Room Temperature Vulcanizer

Note:

1. It is very important that the liquid gaskets listed above or their exact equivalent be used on the
vehicle.

2. Be careful to use the specified amount of liquid gasket.
Follow the manufacturer’s instructions at all times.

3. Be absolutely sure to remove all lubricants and moisture from the connecting surfaces before
applying the liquid gasket.
The connecting surfaces must be perfectly dry.

4. LOCTITE 515 and LOCTITE 518 harden upon contact with a metal surface.

Do not apply LOCTITE 515 or LOCTITE 518 between two metal surfaces having a clearance of
greater than 0.25 mm (0.01 in). Poor adhesion will result.

RECOMMENDED THREAD LOCKING AGENTS

LOCTITE Type | LOCTITE Color Application Steps

1. Completely remove all lubricant and moisture from the bolts and
LOCTITE 242 Blue the female threaded surfaces of the parts to be joined.
The surfaces must be perfectly dry.

2. Apply LOCTITE to the bolts.

LOCTITE 262 Red —— Apply LOCTITE to at least 1/3 of the
L7 bolt’'s threaded area
.

LOCTITE 270 Green

3. Tighten the bolts to the specified torque.

LOCTITE 271 Red 4. Wait at least one hour before continuing the installation
procedure.
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SERVICING

@ 4 x 4 Model

Hub Bearing Preload at the Wheel Pin

kg(lb)

New bearing and New oil seal

2 —25 (44-55)

Reuse bearing and New oil seal

1.2—1.8 (2.6—-4.0)

4 x 2 Model

kg(ib)

New bearing and New oil seal

0.8—1.0(1.8-2.2)

Reuse bearing and New oil seal

0.8—-1.0 (1.8—-2.2)
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FRONT HUB AND DISC (4 x 2 model)
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FRONT HUB AND DISC (4 x 4 model)




FRONT WHEEL DRIVE 4C—11

LOCKING HUB

AUTOMATIC TYPE

MANUAL TYPE

o0

FRONT PROPELLER SHAFT

//

7 R

171

ul

With 167mm Diff.

—7]

LU

With 194mm Diff.

F:

1
Ru
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FRONT DRIVE AXLE ASSEMBLY

Refer to SECTION 3E WHEEL AND TIRES" for road wheel Disassembly and Reassembly procedure.

«»| |»«| REMOVAL AND INSTALLATION

Refer to SECTION 5 “BRAKES" for disc brake caliper removal and installation procedure.
Refer to SECTION 3B ““STEERING" for Steering linkage removal and installation procedure.

Refer to SECTION 4C “FRONT WHEEL DRIVE" for Automatic hub disassembly and reassembly pro-

cedure.

Removal Steps Installation Steps

a 1. Assembly of hub and disc, back plate, 6.

knuckle, knuckle arm, and lowerend. 4 5

a 2. Propeller shaft 4

3. Nutand bolt a 3.

4. Washer A 2

a 5. Frontdrive axle assembly 1
6. Washer

Washer

. Front drive axle assembly
. Washer

Nut and bolt

. Propeller shaft
. Assembly of hub and disc, back plate,

knuckle, knuckle arm, and lower end.
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Splined yoke Front propelter shaft

-s——— Transfer side

Setting mark

Important Operations — Removal

1. Assembly of hub and disc, back plate, knuckle,
knuckle arm, and lower end.

Before removal, jack up the front of vehicle and support
the frame with jack stands.

2. Propeller Shaft
Apply the setting marks.

5. Front Drive Axle Assembly
(1) Put the lifting jack under the center part of the front.

{2) Remove four bolts fixing axie case mounting brackets
to the frame.

Note :

Be careful not to damage birfield joints or double off-set
joints when supporting axle shaft assembly.

(3) Lower the front axle assembly and roll it out toward
the front of the vehicle.
Take care not to damage the birfield joints or the
doubie off-set joints.
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W Important Operations — Installation

Splined yoke

Front propeller shaft

\

-a——— Transfer side

E2
1

Setting mark

5. Front Drive Axle Assembly

Place the front axle assembly in position under the vehicle
using a lifting jack.

3. Nut

Front Axle Mounting Nut Torque

kg-m(lb.ft./N-m)

1656 =15 (112.1 = 10.8/152.1 = 14.7)

2. Propeller Shaft
Align the setting marks applied the removali.

Bolt Torque kg-m(Ib.ft/N-m)
167 mm 36 +03(260 *2.2/356.3 29}
194 mm 6.4 =04 (46.3 + 2.9/62.8 = 3.9)
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«*| DISASSEMBLY

Disassembly Steps

a 1. Band 12. BJ shaft
2. Beliows 13. Bolt
a 3. Circlip 14. DOJ case assembly
4. BJ shaft assembly 15. Snapring
Ao 5. Ball 16. Bearing
a 6. Snapring 17. Snapring
7. Ball retainer 18. O-ring
8. Bail guide 19. Oil seal
a 9. Band 20. Bracket
10. Bellows 21. DOJcase
11. Dust seal 22. Axle case and differential
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Beliows band (B}

Snap ring

important Operations

1. Band

Raise the hooked end of the band with a screwdriver or
equivalent.

3. Circlip
Pry off with a screwdriver or equivaient.

5. Ball
Remove the six balls with a screwdriver or equivalent.

Rotate the case half a pitch to align the ball guide on the
case with the projected portion of the ball retainer, then
slide the case toward the bellows. The case can not be
removed in the reverse direction.

6. Snap Ring

Remove the snap ring fastening the ball retainer to the
center shaft.



FRONT WHEEL DRIVE 4C—17

9. Band

Raise the hooked end of the band with a screw driver or
equivalent.

Bellows band (A}
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[®| INSPECTION AND REPAIR

Make all necessary adjustments, repairs, and part replacements if wear, damage, or other problems are dis-
covered during inspection.

3 Visual Check
L inspect the following parts for wear, damage, or other
+BJ assembly abnormal conditions. '
« DOJ case, ball, ball guide ball
retainer
« Bellows
«Bearing

« Dust seal, oil seal
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G

REASSEMBLY

Reassembly Steps

>
— b
moOLONOOTAWN =

Axle case and differential
DOJ case

Bracket

Oil seal

O-ring

Snap ring

Bearing

Snap ring

DOJ case assembly
Boit

BJ shaft

12.
a13.
al4
al15.
a16.
Aal7.
a18.
a19.
4 20.
A21,
a22

Dust seal
Bellows
Band

Ball guide
Ball retainer
Snap ring
Ball

BJ shaft assembly
Circlip
Bellows
Band
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Axle case mounting bracket

NS

Ball guide

Ball retainer

Snap ring

Iimportant operations

10. Bolt
Bolt Torque kg-m(ib.ft./N-m)
8.4 08 (60.8*58/82.4+78)

13. Bellows

(1) Apply a thin coat of grease to the shaft for smooth
installation.

(2) Apply specified grease to the 1/2 space of the
bellows.

14. Band

Note the setting direction.
After installation, check that the bellows is free from dis-
tortion.

15. Ball Guide
16. Ball Retainer

Install the ball guide with the smaller diameter side ahead
onto the shaft.

17. Snap Ring
Install the snap ring securing the ball retainer to the shaft.
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Circlip

Quter case

- -~

Open ends Circlip

A

| |

147.5mm

18. Bali

Bring the ball guide of the cage into alignment with the
projected porton of the ring on the ball retainer, then turn
the cage 1/2 pitch. Align the track on the ball retainer
with the window in the cage and install the six balls into
position.

19. BJ Shaft Assembly

Apply specified grease to the half of the space of the DOJ
case (Approx. 50g (1.8 oz))

20. Circlip

Install the circlip so that open ends are positioned away
from the ball groove.

21. Bellows

(1) Before installation, insert the appropriate amount of
specified grease into the DOJ case.

(2) Adjust the air pressure within the bellows by insert-
ing a screwdriver or equivalent, so that it equals
atmospheric pressure.

22. Band

After installation, check that the bellows is free from dis-
tortion.
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DIFFERENTIAL

1
C‘#

DISASSEMBLY

MAJOR COMPONENT

Disassembly Steps

Bolt

Differential assembly
Axle case

Bolt

Bearing cap

Diff. cage assembly
Side bearing outer race
Side bearing

Adjust shims

. Flange nut

. Flange

>
CoNOOALON =

»
—t -l
=0

12.
a13.
al4,

15.

16.
al7.

18.

19.
4 20.

21.

Dust cover

Pinion gear

Inner bearing

Adjust shim

Collapsible spacer

Inner bearing outer race
Oil seal

Quter bearing

Outer bearing outer race
Diff. carrier

H
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SN

W important Operations

5-8840-0013-0

5-8840-0014-0
Adapter

5. Bearing Cap

Apply a setting mark to the side bearing cap and the
differential carrier.

7. Side Bearing Outer Race

After removal, keep the right and left hand side bearing
assemblies separate to maintain inner and outer race com-
binations.

8. Side Bearing

Remover : 5-8840-0013-0
(J-22888)
5-8840-0014-0
(J-22888-30)

:5-8521-0019-0 (167 mm)
9-8521-1743-0 {194 mm)
(J-8107-2)

Adapter

9. Adjust Shims
Note the thickness and position of the shims removed.

10. Flange Nut

Holding wrench : 5-8840-0133-0 {167 mm and 194 mm)
(J-8614-01)
or 9-8511-1342-0 (Only for 167 mm)
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9-8521-5032-0

N

Inner bearing outer race

Quter bearing outer race

/

13. Pinion Gear

Remove the drive pinion assembly using a soft metal rod
and a hammer.

Spindle : 9-8521-5032-0

14. Inner Bearing
Remove the inner bearing using a separator and a press.

Separator : 5-8840-0015-0
(J-22912-01)

17. Inner Bearing Outer Race
20. Outer Bearing Outer Race

Remove the inner bearing outer race and the outer bearing
outer race by using a brass bar and a hammer.
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«=| MINOR COMPONENTS

-

Disassembly Steps

1. Bolt 5. Pinion gear

2. Ring gear 6. Side gear
a 3. Lockpin 7. Thrust washer
a 4. Cross pin 8. Differential cage
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V Important Operations

3. Lock Pin

Break staking on the lock pin using a 5 mm (0.20 in.)
diameter dirill.

4. Cross Pin

Remove the cross pin using a soft metal rod and a ham-
mer.
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e

4

INSPECTION AND REPAIR

Make all necessary adjustment, repairs, and part replacements if wear, damage, or other problems are dis-

covered during inspection.

«Ring gear, pinion gear

« Bearing

« Side gear, pinion gear, cross pin
« Differential cage, carrier

o Thrust washer

« Oil seal

(1)

—~1 Visual Check
Z_o

Inspect the following parts for wear, damage, or other
abnormal conditions.

@\ Ring Gear Replacement

The ring gear should always be replaced with the
drive pinion as a set.

(2) When installing the ring gear, apply LOCTITE 271 or
equivalent to the threaded hole and bolt.
(3) Tighten the fixing bolts in a diagonal sequence as
illustrated.
(4) Discard used bolts and install new ones.
Bolt Torque _kg-m(lb.ft/N-m)
167 mm 8 £1(5679 =72/ 785 = 9.8)

194 mm 11 =1 (79.6 =7.2/107.9 £ 9.38)

For 167 mm
Note that all bolts have a left hand thread.

Clearance Between the Differential Pinion and the
@ Cross Pin

mmlin)

Standard Limit

167mm| 0.06—0.12 (0.002—0.005) 0.2 (0.008)

194mm| 0.05—0.10 (0.002—0.004) |0.2 (0.008)
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Side gear
¢d
T

¢D Differential box

@ Clearance Between the Side Gear and the Differential

Box
mmiin)
Standard Limit
167mm | 0.03—0.11 (0.001—-0.004) |0.15 (0.006)
194mm | 0.03—0.10(0.001—0.004) |0.15 (0.006)

Play in Splines Between the Side Gear and the Axie
@ Shaft

mmlin)
Standard Limit
167mm 0.11-0.38 {0.004-0.015) 0.30 (0.012)
194mm 0.07-0.36 (0.003-0.014) 0.25 (0.010)
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»=| REASSEMBLY

MINOR COMPONENTS

Reassembly Steps

1. Differential cage a 5. Crosspin

2. Thrustwasher a 6. Lockpin

3. Side gear a 7. Ringgear
A 4. Piniongear a 8. Bolt

important Operations

4. Pinion Gear

Install the pinion gear by engaging it with the side gears
while turning both pinion gears simultaneously in the same
direction.
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5. Cross Pin

(1) Be sure to install the cross pin so that it is in align-
ment with the lock pin hole in the differential cage.

(2) Adjust the backlash between the side gear and the

pinion gear.
mm(in)
Backlash 0.03 — 0.08 {(0.001 — 0.003)
Thickness of thrust washers available
mmin)

167 mm 1.05, 1.15, 1.25 (0.041, 0.043, 0.049)
194 mm 1.00, 1.05, 1.10 (0.039, 0.041, 0.043)

6. Lock Pin

After lock pin installation, stake the cage to prevent dis-
charge of the lock pin.

7. Ring Gear

When installing the ring gear, apply LOCTITE 271 or
equivalent to the threaded hole and bolt.

8. Boit
Tighten the bolts in diagonal sequence as illustrated.
Bolt Torque kg-m(lb.ft/N-m)
167 mm 8 £11(579 72/ 785 *+ 9.8)
194 mm 11 =£1(79.6 = 7.2/107.9 = 9.8)
Note:

Discard used bolts and install new ones.
For 167 mm
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«’«| MAJOR COMPONENT

Reassembly Steps
1. Diff. carrier 11. Flange
a 2. Outer bearing outer race a 12. Flange nut and washer
a 3. Inner bearing outer race a 13. Adjust shim
a 4. Adjust shim a 14. Side bearing
a4 5. Inner bearing 15. Bearing outer race
a 6. Collapsible spacer 16. Diff. cage assembly
7. Pinion gear a 17. Bearing cap
8. Outer bearing 4 18. Bolt
a 9. Oilseal 19. Axle case
10. Dustcover 4 20. Differential assembly

21. Bolt
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Grip

Installer

Grip

Installer

important Operations

2. Outer Bearing Outer Race

installer : 5-8522-0048-0 (167 mm)
(J-29038)
9-8522-1141-0 (194 mm)
(J-24256)

Grip : 5-8840-0007-0
(J-8092)

3. Inner Bearing Outer Race

Installer : 5-8522-0049-0 (167 mm)
(J-29039)
9-8522-1274-0 (194 mm)
(J-24252)

Grip : 5-8840-0007-0
(J-8092)

4. Adjust Shim
Adjustment of drive pinion mounting distance

(1) Apply gear oil to the inner and outer drive pinion
bearing.
Clean the pinion setting gage set.
Then install the gage set together with the inner and
outer bearings.

For 167 mm

@ Pilot : 5-8840-2092-0
(J-23597-28)
2 Nutand bolt :5-8840-0127-0
(J-21777-43)
® Rearpilot :5-8840-2091-0
(J-23597-27)
@ Gageplate :5-8840-2090-0

(U-23597-26)
For 194 mm
@ Pilot : 5-8840-2085-0
(J-21777-42)
(@ Nutand bolt :5-8840-2089-0
(J-23597-9)

@ Gageplate :5-8840-2087-0
(J-23597-7)
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R

Tighten the nut to the specified torque.

_kg-cm(lb.in/N-m)

Bl -

A

New bearing

23 (20/2.26)

Used bearing

10 — 12
(8.7 — 10.4/0.98 — 1.18)

Clean the side bearing bores.
tor with the discs and Arbor.

Install the dial indica-
Install and tighten the

bearing caps to the specified torque.

Torque kg-m(lb.ft/N-m)
167 mm 7.0 = 1.0 (50.6 * 7.2/68.7 * 9.8)
194 mm 100 = 1.0 (723 + 7.2/98.1 + 9.8)
For 167 mm
(@ Dialindicator : 5-8840-0126-0
(J-8001)

@ Disc (2 pcs) :5-8840-2086-0
(J-23597-4)

@ Arbor : 5-8840-0128-0
(J-23597-1)

@ Gageplate :5-8840-2090-0
{J-23597-26)

For 194 mm

(@ Dialindicator : 5-8840-0126-0
(J-8001)

(@ Disc (2 pcs.) :5-8840-2088-0
(J-23597-8)

@ Arbor : 5-8840-0128-0
(J-23597-1)

@ Gageplate :5-8840-2087-0

(J-23597-7)
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Dial indicator
Gaging arbor

]
i
.=

Example = Dial indicator
reading of 0.075

3)

(4)

(5)

(6)

Set the dial indicator to 0. Place it on the mount-
ing post of the gaging arbor with the contact button
touching the indicator pad. Force the dial indicator
downward until the needle has made a half turn
clockwise. Tighten down the dial indicator in this
position.

Position the plunger on the gage plate. Move the
gaging arbor slowly back and forth and locate the
position at which the dial indicator shows the
greatest deflection. At this point, once again set the
dial indicator to “0".

Repeat the procedure to verify the “0O’" setting.

After the ZERO setting is obtained, rotate the gaging
arbor until the dial indicator rod does not touch the
gaging plate.

Record the number the dial indicator needle points to.

Record the pinion depth code on the head of the
drive pinion.

The number indicates a necessary change in the
pinion mounting distance. A plus number indicates
the need for a greater mounting distance (which can
be achieved by decreasing the shim thickness). A
minus number indicates the need for a smaller
mounting distance (which can be achieved by
increasing the shim thickness). If examination
reveals pinion depth code “0”, the pinion is
“nominal’’.



FRONT WHEEL DRIVE 4C—36

{

(6) Select the shim using the chart;
For 167 mm mm(in)
Pinion
marking
+6 +4 +2 0 -2 -4 -8
Dial indicator
reading (inches)
0.052 1.39(0.0547)
0.053 1.39(0.0547) | 1.41(0.0555)
0.054 1.39(0.0547) | 1.41(0.0555) | 1.43(0.0563)
0.055 1.39(0.0547) | 1.41{0.0555) | 1.43(0.0563) | 1.45(0.0571)
0.056 1.39(0.0547) 1.41(0.0555) 1.43(0.0563) 1.45(0.0571) 1.47(0.0579) 1.49(0.0587)
0.057 1.39(0.0547) 1.41(0.0555) 1.43(0.0563) 1.45(0.0571) 1.47(0.0579) 1.49(0.0587) | 1.51(0.0594)
0.058 1.41(0.0655) | 1.43(0.0563) | 1.45(0.0571) | 1.47(0.0579) | 1.49(0.0587) | 1.51(0.0594) | 1.53(0.0602)
0.059 1.43(0.0563) 1.45(0.0571) 1.47(0.0579) | 1.48(0.0587) 1.51(0.0594) 1.53(0.0602) 1.55(0.0610)
0.060 1.47(0.0579) 1.49(0.0587) 1.51(0.0594) 1.53(0.0602) 1.55(0.0610) 1.57(0.0618) 1.59(0.0626)
0.061 1.49(0.0587) 1.51(0.0594) 1.63(0.0602) 1.55(0.0610) 1.57(0.0618) 1.59(0.0626) | 1.61(0.0634)
0.062 1.51(0.0594) 1.53(0.0602) 1.55(0.0610) | 1.57(0.0618} 1.59(0.0626) 1.61(0.0634) | 1.63(0.0642)
0.063 1.55(0.0610) 1.57(0.0618) 1.59(0.0626) | 1.61(0.0634) 1.63(0.0642) 1.65{0.0650) | 1.67(0.0657)
0.064 1.567(0.0618) 1.59(0.0626) 1.61(0.0634) | 1.63(0.0642) 1.65(0.0650) 1.67(0.0657) 1.69{(0.0665)
0.065 1.59(0.0626) 1.61(0.0634) 1.63(0.0642) 1.65(0.0650) 1.67{0.0657) 1.69(0.0665) | 1.71(0.0673)
0.066 1.61(0.0634) 1.63(0.0642) 1.65(0.0650) 1.67(0.0657) 1.69(0.0665) 1.71(0.0673) | 1.73(0.0681)
0.067 1.65(0.0650) 1.67(0.0657) 1.69(0.0665) 1.71(0.0673) 1.73(0.0681) 1.75(0.0689) | 1.77(0.0697)
0.068 1.67(0.0657) 1.69(0.0665) | 1.71(0.0673) | 1.73(0.0681) 1.75{0.0689) 1.77(0.0697)
0.069 1.69(0.0665) 1.71(0.0673) 1.73(0.0681) | 1.75(0.0689) 1.77(0.0697)
0.070 1.71(0.0673) 1.73(0.0681) 1.75(0.0689) | 1.77(0.0697)
0.07 1.75(0.0689) 1.77(0.0697)
0.072 1.77(0.0697)
For 194 mm mm(in)
Pinion
marking
+10 +8 +6 +4 +2 o} -2 -4 -6 -10
Dial indicator
reading {Inches)
0.081 2.18(0.0858)
0.082 2.18(0.0858) | 2.20(0.0866
0.083 2.18(0.0858) | 2.20(0.0866) | 2.24(0.0882]
0084 218(00858) | 2.20(0.0866) | 2.24(0.0882) | 2.26(0.0890
0.085 2.18(0.0858) | 2.20(0.0366) | 2.2410.0882) | 2.26(0 0890} | 2.28(0.0898!
0.086 2.18(0.0858) | 2.20(0.0866) | 2.2410.0882) | 2.26(0.0890} | 2.28(0.0898) | 2.32(0.0914]
0.087 218(0.0858) | 2.20(0.0866) | 2.24(0.0882) | 2.26(0.0890) | 2.28(0.0898) | 2.32(0.0914) | 2.34(0.0921
0.088 2.180.0858) | 2.20(0.0866) | 2.2410.0882) | 2.2610.0890) | 2.2810.0898) | 2.32(0.0914) | 2.34(0.0921) | 2.36(0.0929
0089 2.18(0.0858) | 2.20(0.0866) | 2 24(0.0882) | 2.26(0.0890) | 2.28(0.0898) | 2.32(0.0914) | 2.34(0.0921) | 2.36(0.0929) | 2.38(0.0837]
0.090 2.18(0.0858) | 2.20(0 0866) | 2.24(0.0882) | 2.26(0.0890) | 2 28(0.0898) | 2.32(0.0914) | 2.34(0.0921) | 2.36(0.0929) | 2.38(0.0937) | 2 42(0.0953
0.081 2.18(0.0858) | 2 20(0.0866) | 2 24(0.0882) | 2.26(0 0890) | 2.28(0.0898) | 232(0.0914) | 2.34(0.0921) | 2.36(0.0929) | 2.38(0.0937) | 2.42(10.0953) | 2.44(0 0961
0.092 220(0.0866) | 2.24(00882) { 2.26(0.0890) | 2.28(0 0898} | 2.32(0.0914) | 2.34(0.0921) | 2.36(0.0929) | 2.38(0.0937) | 2.42(0.0953) | 2.44(0.0961) | 2.46(0.0969
0093 2.24(00882) | 2.26(0 0890) | 2.28(0.0898) | 2.32(00914) | 2.34(0.0921) | 2.36(0 0329) | 2.38(0.0937} | 242(0.0953) | 2.44(0.0961) | 2.46(0.0969) | 2.48(0.0977
0094 2.26(0.0890) | 2 28(0.0898) | 2.:32(00814) | 2.34(0 0921} | 2.3610.0928) | 2.38(0.0937) | 2.4210.0953) | 2.4410.0961) | 2.46(0.0969) | 248100977 | 2.52(0.0992
0085 2.28(0.0898) | 2.32(0.0914) | 2.34(0.0921) | 2.36(0.0929) | 2.38(0.0937) | 2 42(0.0953) | 2 44(0.0961) | 2 4810.0969) | 2.48(0.0977) | 2.52(0.0992) | 2.54(0.1000
0096 2.3210.0914) | 2.34(0.0921) | 2.36(0.0929) | 2.38(0.0937) | 2.42(0 0953} | 2 44(00961) | 2.46(0.0969) | 2.48(0.0977) | 2.52(0.0982) | 2.54{0.1000) | 2.56(0.1008
0097 2.34(0.0921) | 236(0.0929) | 2 38(0.0937) | 2.42(0.0953) | 2.44(00961) | 2 46(0.0969) | 2.48(0.0977) | 2.52(0.0992} | 2.54(0.1000) | 2.56(0.1008)
0.098 2.36(0.0929) { 2 38(0.0937) | 2 42(0.0953) | 2 44(0.0961) | 2 46(0.0969) | 248(0.0977) | 2.52(0 0992) | 2.54(0.1000) | 2.56(0.1008)
0089 2.38(00937) | 2.42(00953) | 2.44(0.0961) | 2 46(0.0969) | 2 48(0.0977) | 2.52(0.0992) | 2.54(0 1000} | 2 56(0.1008)
o 242(0.0953) | 2.44(0.0961) | 2.46(0.0969) | 2.48(0.0977) | 2.5210.0992) | 2.54(0 1000} | 2.56(0.1008}
0001 244(0.0961) | 2.46(0.0969) | 2 48(00977) | 2.52(0.0992) | 2.54(0 1000} { 2.56(0.1008)
0002 246(0.0969) | 2 48(0.0977) | 2.52(00992) | 2 54(0 1000} | 2.56(0 1008}
0.003 2.4810.0977) | 2.5210.0992) | 2 5410 1000) | 2 56(0.1008)
0004 2.52(0.0992) | 2 54(0 1000) | 2.56(0.1008)
0.008 2.54(0.1000} | 2.56(0 1008)
0.006 2.56(0.1008)

Note: When ordering shims, find the part number in the parts catalog by using the thickness of shims
listed in the above table.
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5. Inner Bearing

Place the shim on the drive pinion, with the chamfered
side turned towards the pinion head then install the inner
bearing on to the pinion using an installer and a press.

Installer : 9-8522-1165-0 (J-6133-01)
Note:

Do not apply pressure to the roller cage.
Apply pressure only to the inner race.

6. Collapsible Spacer
Discard the used collapsible spacer and install,a new one.

9. Oil Seal
Use oil seal installer to install a new oil seal that has
been soaked in rear axle lubricant.

Installer : 5-8522-0046-0 (J-26234) (For 167 mm)
9-8522-1275-0 (J-24250) (For 194 mm)

¢

Installer

Note:

Take care not to use a rear differential oil seal instead
of the front differential oil seal.

12. Flange Nut and Washer
For 194 mm
(1) Apply lubricant to the pinion threads.

(2) Tighten the nut to the specified torque using the
pinion flange holder.

Pinion flange holder : 5-8840-0133-0
(J-8614-01)

Torque kg-m(ib.ft/N-m)
18 — 28 (130 — 202/176.6 — 274.7)

Discard used flange nut and install new one.
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(3) Pinion bearing preload

(@) Measure the bearing preload by using a torque
meter. Note the scale reading required to rotate the

flange.
(b) Continue tightening until the specified starting torque
is obtained.
Starting Torque _kg-cm(ib.in/N-m)
6.5-11.5(5.7 - 9.9/0.63 - 1.13)
For 167 mm

(1) Apply lubricant to the pinion threads.

(2) Tighten the nut to the specified torque using the
pinion flange holder.

Pinion flange holder : 5-8840-0133-0 (J-8614-01)
Torque kg-m(lb.ft/N-m)
12 — 13 (87 — 94/117 — 127)

Discard used flange nut and install new one.

(3) Continue tightening until the specified starting torque
is obtained.

Starting Torque kg-cm(lb.in/N-m)
6 —11(5.2 — 9.5/0.59 — 1.0)

13. Adjust Shim

(1) Attach the side bearing to the differential assembly
without shims. Support the opposite side using a
pilot to prevent bearing damage.

For 167 mm

@ Installer : 5-8840-0138-0
(J-29036)

(2 Drive handle : 5-8840-0007-0
(J-8092)

@ Pilot :5-8521-0019-0

For 194 mm

) Installer :9-8521-1164-0
(J-24244)

@ Drive handle : 5-8840-0007-0
(J-8092)

® Pilot :9-8521-1743-0

(J-8107-2)
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5-8840-0013-0
5-8840-0014-0

Pitot

(2)

(3)

(4)

Insert the differential cage assembly with bearing
outer races into the side bearing bores of the carrier.

Using two sets of feeler gauges, insert a feeler stock
of sufficient thickness between each bearing outer
race and the carrier to remove all end play. Make
certain the feeler stock is pushed to the bottom of
the bearing bores.

Mount the dial indicator on the carrier so that the
indicator stem is at right angles to a tooth on the ring
gear.

Dial indicator : 5-8840-0126-0
(J-8001)

Adjust feeler gauge thickness from side to side until
ring gear backlash is in the specified range.

Backlash mmilin)

0.13 — 0.18 (0.005 — 0.007)

(5)

With zero end play and correct backlash established,
remove the feeler gauge packs, determine the thick-
ness of the shims required and add 0.05 mm (0.002
in) to each shim pack to provide side bearing
preload. Always use new shims.

Remove side bearing

Remover : 5-8840-0013-0
(J-22888)
5-8840-0014-0
(J-22888-30)

Pilot :5-8521-0019-0 (167 mm)
9-8521-1743-0 (194 mm)
(J-8107-2)

14. Side Bearing
Install the side bearings together with the selected shims.

For 167 mm

% Installer - 5-8840-0138-0 (J-29036)
Drive handle : 5-8840-0007-0 (J-8092)
Pilot - 5-8521-0019-0

For 194 mm

@) Installer :9-8521-1164-0 (J-24244)

Drive handle : 5-8840-0007-0 (J-8092)
Pilot - 9-8521-1743-0 (J-8107-2)
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Setting mark

(4]

17. Bearing Cap
Align the setting marks applied at disassembly.

{Drive)

Concave side

18. Bolt
3\ Bolt Torque kg-m(ib.ft/N-m)
167 mm 7 =1 (506 = 7.2/68.7 = 9.8)
194 mm 10 =1 (72.3 + 7.2/98.1 = 9.8)

Measure the amount of run-out of the ring gear at its rear
face.

mmlin)

Standard Limit
0.02 (0.001) 0.05 (0.002)

Gear Tooth Contact Pattern Check and Adjustment

Apply a thin coat of prussian blue or equivalent to the
faces of the 7 — 8 teeth of the ring gear. Check the
impression of contact on the ring gear teeth and make
necessary adjustment as described below if the contact is
abnormal.
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TOE CONTACT
INCREASE BACKLASH

LOW FLANK CONTACT
DECREASE PINION SHIM

HEEL CONTACT
DECREASE BACKLASH

HIGH FACE CONTACT
INCREASE PINION SHIM

20.

(1)

(2)

Differential Assembly

Clean the faces of the front axle case and differential
carrier.

Apply the recommended liquid gasket or its equiva-
lent to the sealing side of the axle case and the car-
rier.

Attach the differential case and the carrier assembly
to the front axle case and tighten the nuts and bolts.
The axle case bolt is used for drainage.

Torque kg-m(lb.ft/N-m)

26 =05 (188 +=3.6/25.5 +5)

(3)

(4)

Install the axle shaft assemblies as instructed earlier
in this section under ““Axle Shaft Replacement’.

Fill the axle case with hypoid gear lubricant, to just
below the filler hole.

Lubricant capacity liter (US/UK gal)

167 mm 1.0 (0.26/0.22)

194 mm 1.4 (0.37/0.31)
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FRONT HUB AND DISC (4 x 2 model)

«»| DISASSEMBLY

Refer to SECTION 3E “WHEEL AND TIRE" for wheel removal procedure.

Disassembly Steps

1. Bolt 8. Outer bearing
a 2. Brake caliper & 9. Hub and disc assembly
a 3. Hubcap 10. Oil seal
4. Splitpin 11. Inner bearing and outer race
5. Nut retainer a12. Boit
6. Hub nut 4 13. Wheel pin
7. Lock washer
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V Important Operations

Before removal, jack up the front of vehicle and support
frame with jack stands.

2. Brake Caliper

(1) Remove the two bolts from the rear side of the
knuckle arm, then remove the brake caliper, with the
brake hose attached.

(2) Use a wire etc., for attaching the brake caliper to the
upper link.

3. Hub Cap

When removing hub cap, exercise care so as not to
scratch or distort hub fitting face.

9. Hub and Disc Assembly

Using a brass bar to remove the outer bearing outer race
(1), oil seal, inner bearing and inner bearing outer race (2)
from the hub.

If necessary, replace the wheel pin in the following man-
ner.

Scribe mark
12. Boit

13. Wheel Pin ; Front Hub
(1) Scribe mark on hub to disc before disassembly to
insure proper assembly.

H
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{2) Clamp hub and disc assembly in vise using protective
pads and remove six (6) disc to hub retaining bolts.

(3) Place hub on a suitable work surface and remove
0: wheel studs, as required, using a hammer.
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|| INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found
through inspection.

l:é\ Visual Check

Check the following parts for wear, damage or other
abnormal conditions.

Hub

Hub bearing
Bearing outer race
Disc

Oil seal
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**| REASSEMBLY

Refer to SECTION 3E “WHEEL AND TIRE” for wheel instailation procedure.

Reassembly steps

a 1. Wheel pin a 8. Hubnut
A 2. Bolt 9. Nut retainer
o 3. Inner bearing and outer race 10. Spilit pin
a 4. Oilseal al11l. Hubcap
& 5. Hub and disc assembly 12. Brake caliper
6. Outer bearing a13. Bolt
7. Lock washer
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1.
(1)

(2)

Scribe mark

[1 (3)

2.
a Torque

Important Operations

Wheel Pin

Place hub on a wood workbench or a block of wood,
approx. 6" by 6" to protect the wheel stud ends and
threads.

Install wheel stud using a hammer.
Be sure wheel stud is started squarely and seats
completely.

Align index marks and install hub to disc.

Bolt
kg-m(lb.ft/N-m)

!
5-8840-0007-0 B/v—/

2

——

~—__ - 58522:00530

105 =1 (759 = 7.2/103 = 5)

Outer bearing Inner bearing

(1)

(2)

. Inner Bearing and Outer Race
. Oil Seal

Outer Bearing Outer Race
Install the bearing outer race by driving into the hub.

Installer (Outer) : 5-8822-0053-0 (J-29016)
Installer {inner} : 5-8822-0054-0 (J-29015)
Drive handle : 5-8840-0007-0 (J-8092)

Install the outer and inner bearing into the hub with
fingers.
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(! Grip
tnstaller %

Outer bearing

inner bearing

(3) Install oil seal using special tools.

Installer : 5-8522-0051-0
(J-33161)
Grip : 5-8840-0007-0
(J-8092)

5. Hub and Disc Assembly
11. Hub Cap
Apply grease in the hub and hub cap.

Amount glo2)
Hub 50 (1.76)
Hub cap 20 (0.70)
Outer bearing 6.5 (0.23)
Inner bearing 12 (0.42)
8. Hub nut

Adjustment of front wheel hub bearing preload

1. Tighten spindle nut to 3.0 kg-m (21.7 1b.ft/29.4 N-m)
torque.

2. Turn the hub 2-3 turns and loosen the nut just
enough so that it can be turned with the fingers.

3. Turn the nut all the way in with the fingers and check
to be sure the hub has no free play.

4. Measure the bearing preload by pulling one of the
wheel hub studs with a spring scale.

5. Tighten the spindle nut until specified bearing
preload is obtained.

After reassembling, install the disc brake caliper assembly.
Bearing Preload kg(ib)
New bearing and New oil seal 08—-1.0(1.8-22)
Reuse bearing and New oil seal | 0.8—1.0 (1.8—2.2)

13. Bolt
Torque kg-m(lb.ft/N-m)
158 =16 (1143 = 11.6/165 = 16.7)
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FRONT HUB AND DISC (4x4 model)
«»| DISASSEMBLY

Refer to SECTION 3E "WHEEL AND TIRE” for wheel removal procedure

Disassembly steps

1. Bolt 4a6. Hub nut

2. Hub cap a7. Hub and disc assembly
3. Snap ring and shim 8. Outer bearing

4. Flange 9. Oil seal

5. Lock washer 10. Inner bearing
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Refer to Section 5 "Brake” for
disc brake caliper removal
procedure.

Important operations

6. Hub nut
Whench ;5-8840-2117-0
(J-36827)

7. Hub and disc assembly

Before disassembly, remove the disc brake caliper assem-
bly and hang it on the frame with wires.
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Hub

Hub bearing, oil seal
Knuckle spindie

Disc

Caliper

Free wheeling hub parts
(Option)

Ciutch, knob, follower, inner,
ring and spring

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage or any other abnormal conditions are found
through inspection.

For inspection and servicing of disc caliper, and relative
parts, refer to Section 5 "Service Brakes”.

Visual Check

Inspect the following parts for wear, damage or other
abnormal conditions.
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1t

+t«| REASSEMBLY

Refer to SECTION 3E "WHEEL AND TIRE” for wheel installation procedure

3

Reassembly steps

A

[ N 2 2 4

ORWON =

Inner bearing

Qil seal

Outer bearing

Hub and disc assembly
Hub nut

>

>

Cox~NO

Lock washer
Flange

Snap ring and shim
Hub cap

Bolt
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Important operationé
5-8840-2119-0

@ 1. Inner Bearing

Outer race ; outer bearing
Install the outer race by driving it into the hub.

Installer ;: 5-8840-2119-0

(J-36829)

Grip : 5-8840-0007-0
(J-8092)

2. 0Oil Seal

Installer : 5-8840-2120-0
(J-36830)

Grip : 5-8840-0007-0
(J-8092)

Apply grease (Besco L-2 or equivalent) to the lip portion.

3. Outer bearing

Outer race ; outer bearing
Install the outer race by driving it into the hub.

Installer : 5-8840-0054-0
(J-29015)

Grip : 5-8840-0007-0
(J-8092)

4. Hub and Disc Assembly
(1) Apply grease in the hub.

(2) Apply grease (Besco L-2 or equivalent) to the outer
and inner bearing.

gloz)
Hub 35 (1.23)
Outer bearing 10 (0.35)
Inner bearing 15 (0.53)

@ 5. Hub Nut
(1) Turn the place where there is a chamfer in the tapped
hole to the outer side, and attach the nut.

Wrench : 5-8840-2117-0
(J-36827)
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Preload Adjustment

Tighten the hub nut at 3 kg-m (21.716 Ib.ft/29.4 N-m),
then loosen the nut 1o the full.

Tighten the hub nut at the value given below, using &
spring scale on the wheel pin.

Bearing Preload kg(ib)
New bearing and New oil seal 2 —-251({44-55)
Used bearing and New oil seal | 1.2—1.8 (2.6—4.0)

If the measured bearing preload is outside the specifica-
tions, adjust it by loosening or tightening the bearing nut.

6. Lock Washer

Turn the side with larger diameter of the tapered bore to
the vehicle outer side, and attach the washer.

If the bolt holes in the lock plate are not aligned with the
corresponding holes in the nut, reverse the lock plate.

If the bolt holes are still out of alignment, turn in the nut
just enough to obtain alignment. Screw is to be fastened
tightly so its head may come lower than the surface of the
washer.

8. Snap ring, shims
Adjust the clearance between the collar and the snap ring.

Clearance mm(in.) 0-0.3(0-0.01)

Adjust shims available
mmin.)

0.2,03,05, 10
(0.008, 0.011, 0.020, 0.039)

10. Bolt

Torque kg'm(lb.ft/N-m) [1.0—1.4 (7—10/10—-14)
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FRONT HUB AND DISC (Automatic Locking Hub)

«*| DISASSEMBLY

Disassembly Steps

4 1. Bolt a 8. Hubnut
2. Hubcap a 9. Hub and disc assembly
3. Housing assembly a 10. Outer bearing and outer race
4. Snap ring and shims 11. Oil seal
5. Drive clutch assembly a4 12. Inner bearing and outer race
6. Innercam a 13. Boit
7. Lock washer 4 14. Wheel pin
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5-8840-2117-0

Refer to Section 5 “‘Brake’” for
disc brake caliper removal
procedure.

Scribe mark

Important Operations

1.

Bolt

Shift the transfer lever to the “2H"’ position and move the
vehicle forward and rearward about one meter.
Remove the 14 mm hex bolts.

Hub Nut

Wrench : 5-8840-2117-0

9.

(J-36827)

Hub and Disc Assembly

Before disassembly, remove the disc brake caliper assem-
bly and hang it on the frame with wires.

10.
12.
(1)

(2)

Outer Bearing and Outer Race
Inner Bearing and Quter Race

Remove the outer bearing from the hub with fingers.
The inner bearing will remain in the hub and may be
removed after prying out the inner bearing lip seal
assembly.

Remove the outerrace by driving out the race from
the hub with a brass drift inserted behind the race in
the notches in the hubs.

If necessary, replace the wheel pin in the following man-

ner.

13.
(1)
(2)

Bolt
Apply a scribe mark to disc to hub.

Clamp the hub and disc assembly in a vise using pro-
tective pads and remove the 6 disc to hub retaining
bolts.
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‘ 14. Wheel Pin

{: Place pins hub on a suitable work surface and remove the
wheel studs, as required, using a hammer.
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[®

INSPECTION AND REPAIR

Make all necessary adjustments, repairs, and part replacements if wear, damage, or other problems are dis-
covered during inspection.

For inspection and servicing of disc caliper, and relative parts, refer to Section 05 “‘Brakes”’.

o Hub

« Hub bearing, oil seal

« Knuckle spindle

«Disc

« Caliper

+ Automatic locking hubs

Visual Check

Inspect the following parts for wear, damage or other

abnormal conditions.

|
Inside Diameter of Housin
A @ 9 .
[ | mmin)
__ ] Standard Limit
' / 65.04 (2.561) 65.24 (2.568)
8mm(Measur|ng point) .
\ Inspect flange surface A and B for excessive wear.
B8

Drive Clutch Section Dimensions ‘L'’

mmin)

Feeler
gauge

Hoid out ring

AN 'S | b N

Y|

Standard

Limit

8.2 (0.323)

7.8 (0.307)

Holdout Ring Axial Play of the Drive Clutch Assembly

mm(in)

Standard

Limit

0.3 (0.012) or less

0.4 (0.016)
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—_ Outside Diameter of the Drive Clutch Assembly
K_j‘% @ mmi{in)
- Standard Limit
64.75 (2.55) 64.55 (2.54)

D SO | 5 S 5

RGN T
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| REASSEMBLY

Reassembly Steps

Wheel pin

Boit

Inner bearing and outer race
Outer bearing and outer race
Qil seal

Hub and disc assembly

Hub nut

NOOAWN =

[ N I I N N 4

a 8
A 9
A 10.
all.
Al2
13.
14.

Lock washer

Inner cam

Drive clutch assembly
Snap ring and shim
Housing assembly
Hub cap

Woasher and bolt
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Scribe mark

5-8840-0007-0 _

5-8840-2119-0

5-8840-0007-0

S

Important Operations

1. Wheel Pin

(1) Place the hub on a wood workbench or a block of
wood approx 6" by 6’ to protect the wheel stud
ends and threads.

(2) Insert a wheel stud using a hammer.
Be sure the wheel stud is started squarely and seats

completely.
2. Bolt
Align scribe marks and attach the hub to the disc.
Torque kg-m(lb.ft/N-m)

105 =1 (759 = 7.2/103 = 5)

3. Inner Bearing and Outer Race
Outer race ; inner bearing
Install the outer race by driving it into the hub.

Installer : 5-8840-2119-0
(J-36829)
Grip : 5-8840-0007-0
(J-8092)

4. Outer Bearing and Outer Race
Outer race ; outer bearing
Install the outer race by driving it into the hub.
Installer : 5-8840-0054-0

(J-29015)
Grip : 5-8840-0007-0
(J-8092)
5. Oil Seal

Place the inner bearing onto the outer race in the hub and
install a new oil seal and retaining ring.

Apply Besco L-2 or equivalent to the lip portion.

Installer : 5-8840-2120-0
(J-36830)
Grip : 5-8840-0007-0
(J-8092)

3
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Quter bearing

inner
bearing

Hub

58840-21170

6. Hub and Disc Assembly
(1) Put grease in the hub.
(2) Apply Besco L-2 or equivalent to the outer and inner

bearing.
glo2)
Hub 35 (1.23)
Outer bearing 10 (0.35)
inner bearing 15 (0.53)
7. Hub Nut

Turn the place where there is a chamfer in the tapped hole
to the outer side, and attach the nut.

Wrench : 5-8840-2117-0
(J-36827)

s Preload Adjustment

Tighten the hub nut at 3 kg-m (21.716 1b.ft/29.4 N.m),
then loosen the nut to the full.

Tighten the hub nut at the value given below, using a
spring scale on the wheel pin.

Bearing Preload kg(ib)
New bearing and New oil seal 2 —251(44-55)
Used bearing and New oil seal | 1.2—1.8 (2.6—4.0)

If the measured bearing preload is outside the specifica-
tions, adjust it by loosening or tightening the bearing nut.

8. Lock Washer

Turn the side with larger diameter of the tapered bore to
the vehicle outer side, and attach the washer.

If the bolt holes in the lock plate are not aligned with the
corresponding holes in the nut, reverse the lock plate.

If the boit holes are still out of alignment, turn in the nut
just enough to obtain alignment. Screw is to be fastened
tightly so its head may come lower than the surface of the
washer.
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9. Inner Cam

(1) Before installation, shift the transfer lever to ““2H"
position.

the surface of the lock washer and the spline portion
of the axle shaft.

@ (2) Clean the flange surface of the hub, the thread holes,

(3) Install the inner cam by aligning the key way of the
inner cam with the groove of the knuckle.
Hit the inner cam lightly with plastic hammer or
equivalent and make sure the inner cam is in contact
with the lock washer.

If it is difficult to install the inner cam, use the tool
(installer) and a plastic hammer or the equivalent.

Install the special tool.

Use the plastic hammer to lightly tap around the special
tool A" surface as shown in the illustration.

Installer : 5-8840-2137-0 (J-38194)

Note: Do not strike the inner cam gear teeth with the
plastic hammer.

Shim Selection
(1) Lower vehicle from hoist.

(2) Support lower link with fioor jack, placing axle in nor-
mal horizontal position.
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e

Feeler gauge

t —f
Shims [_‘

Feeler
gauge

7

5-8840-2126-0

72

3)

(4)

(5)

(6)

Install special tool 5-8840-2126-0 to axle shaft by
5-8840-2125-0 until it comes into contact with the
lock washer.

Using feeler gauge, measure clearance “‘t”’ between
the special tool and the snap ring groove of the axle
shaft.

if clearance *‘t” is larger than snap ring groove, shims
must be installed select shims so that clearance “t” is
0 to 0.1 mm (O to 0.0039 in).

Thickness shims; 0.2, 0.3, 0.5, 1.0 mm

Remove special tool 5-8840-2126-0, leaving the
inner cam in position.

10. Drive Clutch Assembly

Apply muitipurpose grease or hub bearing grease to the
following portions.

(1)

Axle shaft splines
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b \)

N =
b

\\\q

AV

Side C

Side D

5-8840- 5—82864_3
2126-0(A 21 B
M8 x 1.25 126-0(A) (B)
— l -
V| N :
‘_h___—J

5-8840-2126-0(B)

® A" groove and “B” portion
gloz)
“A" Groove 7 (0.25)
B’ portion 3(0.11)
® "C" circumference and D"’ portion
gloz)
“C" circumference 8 (0.29)
“D"" portion 4 (0.15)
(2) Align the cut part of the drive clutch assembly with
the concave part of inner cam.
(3) Engage the cam teeth of the drive clutch assembly to
that of the inner cam by turning the axle shaft.
11. Snap Ring and Shims

(1

Install shims (selected above) to axle by hand.

Note:
Always use a new snap ring.

(2)
(3)
(4)
(5)

(6)

Install special tool 5-8840-2126-0 (B) to axle.
Install snap ring to tool.
Install tool driver 5-8840-2126-0 (A).

Pull out the axle shaft fully by pulling the tool 5-
8840-2126-0 (B) and install snap ring to axle by
pushing on tool driver 5-8840-2126-0 (A).

Remove tool from axle.

Snap ring installer : 5-8840-2126-0

(J-36835)
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W Caution

After installation of the shims and the snap ring, check the
fitting condition of the snap ring.

12. Housing Assembly

(1) Apply Loctite 515 or the equivalent to the flange sur-
face of the housing assembly.

(2) Make sure that the housing assembly turns smoothiy.
If it turns smoothly, the spacer selected above is cor-

rect.
(3) Bolt tightening torque:
Torque kg-m{ib.ft/N-m)

6 =05 (434 + 3.6/58.9 * 5)
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FRONT HUB AND DISC (Manual Locking Hub)

«| DISASSEMBLY

Disassembly Steps

a 1. Bolt 12. Snapring
2. Housing assembly 13. Knob
3. Snap ring and shims 14. Compression spring
4. Body assembly 15. Follower
5. Lock washer 4 16. Retaining spring
Ao 6. Hubnut 17. Detent ball and spring
a 7. Hub and disc assembly 18. X-ring
8. Outer bearing 19. Snapring
9. Oil seal 20. Inner assembly
10. Inner bearing 21. Snapring
a11. Ciutch assembly 22. Ring

23. Spacer
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Refer to Section 5 *‘Brake’” for disc
brake caliper removal procedure.

Important Operations

1. Bolt

Before removal, shift transfer lever into ““2H" position and
set free wheeling hub knob into “FREE" position.

6. Hub Nut

Wrench : 5-8840-2117-0
(J-36827)

7. Hub and Disc Assembly

Before disassembly, remove the disc brake caliper assem-
bly and hang it on the frame with wires.

11. Clutch Assembly

While pushing follower knob, turn clutch assembly clock-
wise and then remove clutch assembly from knob.

16. Retaining Spring

Remove retaining spring from clutch assembly by turning
it counterclockwise.
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[®| INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found
through inspection.

For inspection and servicing of disc caliper, and relative parts, refer to Section 05 “Service Brakes''.

L,é\ Visual Check

Hub Inspect the following parts for wear, damage or other

Hub bearing, oil seal abnormal conditions.
Knuckie spindie

Disc

Caliper

Free wheeling hub parts
{Option)

Clutch, knob, follower, inner,
ring and spring
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+#| REASSEMBLY

Reassembly Steps

a 1. Spacer a4 13. Clutch assembly
2. Ring a 14, Outer bearing
3. Snapring 4 15. Inner bearing
a 4. Inner assembly 4 16. Oil seal
5. Snapring a17. Hub and disc assembly
6. X-ring 4 18. Hub nut
7. Detent bail and spring 4 19. Lock washer
a 8. Knob 420. Body assembly
a 9. Snapring 4 21. Snapring and shims
4 10. Retaining spring 422, Cover assembly
a11. Follower 423. Bolt

A 12, Compression spring
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” | Inner assembly

HES

End of spring
~
Groove cut portion ~

\h_\

pe=
= Apply grease
ody
h
<=

Hanger nails

Important Operations

1. Spacer
Apply grease to both faces of spacer.

4. Inner Assembly
Apply grease wheel bearing to inside face of ring.

g(oz)

Amount of grease 3(0.10)

8. Knob

(1) Apply grease wheel bearing to outer circumference
of knob and inner circumference of cover.
(2) Align detent ball to either groove of cover.

9. Snap Ring
Turn the smoother face to knob side.

10. Retaining Spring

Align the end of spring to the end of cut portion of clutch
spring groove.

11. Follower

install follower to clutch so that follower nail will come
closer to the bent portion of retaining spring by aligning
follower stopper nail to outer teeth of ciutch. Then, hook
retaining spring onto upper portion of hanger nails of
follower.

12. Compression Spring.
Turn the smaller diameter side to follower.

13. Clutch Assembly

Align follower nail to handle groove, and then assemble
clutch with knob by pushing and turning ciutch coun-
terclockwise to knob.
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5-8840-2119-0

14. Quter Bearing

Outer race ; outer bearing
Install the outer race by driving it into the hub.
Installer : 5-8840-0054-0
{J-29015)
Grip : 5-8840-0007-0
(J-8092)

15. Inner Bearing

Outer race ; outer bearing
Install the outer race by driving it into the hub.

Installer : 5-8840-2119-0

(J-36829)

Grip : 5-8840-0007-0
(J-8092)

16. Oil Seal

Installer : 5-8840-2120-0
(J-36830)

Grip : 5-8840-0007-0
(J-8092)

Apply grease (Besco L-2 or equivalent) to the lip portion.

17. Hub and Disc Assembly
(1) Apply grease in the hub.

(2) Apply grease (Besco L-2 or equivalent) to the outer

and inner bearing.

Hub 35 (1.23)

Outer bearing 10 (0.35)

Inner bearing 15 (0.53)
18. Hub Nut

(1) Turn the place where there is a chamfer in the tapped

hole to the outer side, and attach the nut.

Wrench : 5-8840-2117-0
(J-36827)
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Preload Adjustment

Tighten the hub nut at 3 kg-m (21.716 1b.f/29.4 N-m),
then loosen the nut to the full.

Tighten the hub nut at the value given below, using a
spring scaie on the wheel pin.

Bearing Preload kg(ib)
New bearing and New oil seal 2 —25(4.4-55)
Used bearing and New oil seal | 1.2—1.8 (2.6—4.0)

If the measured bearing preload is outside the specifica-
tions, adjust it by loosening or tightening the bearing nut.

19. Lock Washer

Turn the side with larger diameter of the tapered bore to
the vehicle outer side, and attach the washer.

If the bolt holes in the lock plate are not aligned with the
corresponding holes in the nut, reverse the lock plate.

If the bolt holes are still out of alignment, turn in the nut
just enough to obtain alignment. Screw is to be fastened
tightly so its head may come lower than the surface of the
washer.

20. Body Assembly

Apply adhesive (Loctite 515 or equivalent) to the both
joining faces.

21. Snap Ring and Shims

Adjust the clearance between the free wheeling hub body
and the snap ring.

Clearance mmin)
0 —03(0 - 0.01)

Adjust Shims Available mm(in)

0,2,03,05,1.0
(0.008, 0.011, 0.020, 0.039)
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: ‘ 22, Cover Assembly

Align stopper nails to grooves of body.

Align stopper nail to groove

1A

a 23. Bolt

Torque kg-m{lb.ft/N-m)
29
2y

1.2 £02(87 =1.4/11.8 = 2.0)
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FRONT PROPELLER SHAFT

e9| »«| REMOVAL AND INSTALLATION

Since the propeller shaft assembly is Install the parts by aligning the setting marks
carefully balanced, a setting mark should made at removal.

be applied to the flange before removal to

indicate correct position.

Removal Steps installation Steps
1. Bolt ; differential side 4. Propeller shaft assembly ; front side
2. Bolt; transfer side a 3. Propeller shaft assembly ; rear side
3. Propeller shaft assembly ; rearside 4 2. Bolt; transfer side
4. Propeller shaft assembly ; frontside 4 1. Bolt; differential side

Important Operation — Installation
Splined yoke Front propelier shaft

t 1 3. Propeller Shaft Assembly ; Rear Side

r} Align the indexing marks (about 3 mm dia. punched mark)
/ }@W on the propeller shaft end and the splined yoke.

Setting mark

—
Transfer side Front differential side
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2. Bolt ; Transfer Side
Torque kg-m(lb.ft/N-m)
2.6L Engine 6.4+0.4 (46.3 +2.9/62.8 +=3.9)

1. Bolt ; Differential Side
Torque kg-m(lb.ft/N-m)
2.6L Engine 6.4*+04 (46.3+2.9/62.8+3.9)
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| DISASSEMBLY

4-'-)

Q/

o>

Disassembly Steps

1. Snapring 4. Spider
a 2. Needle roller bearing 5. Flange yoke
3. Seal

\'/ Important Operation

2. Needie Roller Bearing

(1) Tap out the bearing by striking the shoulder of the
yoke using a mallet or a copper hammer.
Remove the needle roller bearing in position by tap-
ping lightly on the spider.
Remove the remaining bearings in the similar manner.

(2) As the yoke is tapped, the needle roller bearing
comes out gradually, permitting easy removal with
hand.
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4

[®] INSPECTION AND REPAIR

Make all necessary adjustments, repairs, and part replacements if wear, damage, or other problems are dis-
covered during inspection.

L,é\ Visual Check

. Inspect following parts for wear, damage, or other abnor-
Spider _ mal conditions.

Needle roller bearing

Yoke

Flange

Center bearing
Cushioning rubber
Bracket

@ Outside Diameter of Spider Pins

mmfin)

Standard Limit
17.000 (0.669) 16.90 (0.665)

Play in Splines in Normal Direction of Rotation

< @’ Check the amount of piay in the sieeve yoke and propeller
7 Spline yoke shaft splines in the direction of rotation, using a pointed
g feeler gauge.
. mmlin)
Spline Standard Limit
0.074 — 0.156
(0.003 — 0.006) 03 (0.012)

Limit for use
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»«| REASSEMBLY

A/

Reassembly Steps

1. Flange yoke a 4. Needle roller bearing
2. Spider a 5. Snapring
a 3. Seal

Important Operations
Seal

3. Seal
Discard the used seal and install a new one.

Push the seal in until its outer surface is flush against the
bearing cap surface.

)<

Bearing cap

™~ Needle

roller

4. Needle Roller Bearing

O (1) Apply a molybdenum-disulfide grease or a multipur-
pose type grease NLG1 No. 2 to the bearing cap inner
surface.

Install the needie rollers.
Amount of grease required glo2)
Approx. 1.2 (0.042)
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(2) Attach the spider to the yoke and then insert the nee-
dle roller bearing cap into the hole by using a wood
block and a hammer or a press.

5. Snap Ring

When the bearing cap is in position, select and attach a
snap ring of suitable thickness so that the end play of the
spider pin is held within 0.1 mm (0.004 in.).

mm(in)
Snap ring thickness Identifity color
1.5 (0.059) Blue
1.545 (0.061) White
1.59 (0.063) Yellow
1.635 (0.064) Green
1.68 (0.066) Not color
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Refer to this Section to quickly diagnose and repair front axle problems.

TROUBLESHOOTING

three headings arranged from left to right.
(1) Checkpoint  (2) Trouble Cause (3} Countermeasure
This Section is divided into ten sub-sections:
4 x 2 Model

1.
2.

Wanders and pulis
Front wheel shimmy

4 x 4 Model

1.

Qil leak at front axle

2. Qilleak at pinion shaft

NOoO O AW

Noises in front axie drive shaft joint

Noises in front axle

Wanders and pulis

Front wheel shimmy

Automatic locking free wheel hub

1) Does not lock or locks only on one side

2) Does not freewheel or freewheels only to one side
3) Noises in automatic locking free wheel hub

Propeller Shaft

1.
2.

Noise
Vibration

Each troubleshooting chart has
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4 x 2 MODEL
1. WANDERS AND PULLS
Checkpoint Trouble Cause Countermeasure
Wheel bearing preload NG Too tight Adjust the wheel bearing
preload
oK
. NG . .
Front alignment Incorrect Adjust the front alignment
OK
L NG .
Steering linkage Loose or worn Tighten or replace
OK
Stgermg gear out of NG Incorrect or broken Adjus..t the steering gear out
adjustment of adjustment or replace
OK
Tire NG Worn or improperly inflated Bepla-ce or adjust the
inflation
OK
Suspension NG Front or rear suspension Tighten or replace

parts loose or broken
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2. FRONT WHEEL SHIMMY

Checkpoint Trouble Cause Countermeasure
. NG . . .
Wheel bearing Worn or improperly adjusted Adjust or replace
OK
. NG .
Shimmy damper Worn Replace the shimmy damper
OK
. NG . .
Front alignment incorrect Adjust the front alignment
OK
Ball joint or bush NG Worn Replace the ball joint or
bush
0K
L NG .
Steering linkage Loose or worn Tighten or replace
OK
Stgermg gear out of NG Incorrect or broken Tighten or replace
adjustment
OK
. NG . . Replace or adjust the
Tire Worn or improperly inflated inflation
OK
Shock absorber NG Worn Replace the shock absorber
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4 x 4 MODEL
1. OIL LEAK AT FRONT AXLE
Checkpoint Trouble Cause Countermeasure
. NG . . .
Oil seal Worn or defective oil seal Replace the oil seal
oK
. NG .
Front axle housing Cracked Repair or replace

2. OIL LEAK AT PINION SHAFT

N
Gear oil level G Too much gear oil Correct the oil level
OK
. NG . .
Oil seal Worn or defective Replace the oil seal
OK
.. NG ,
Pinion flange Loose or damaged Tighten or replace

3. NOISES IN FRONT AXLE DRIVE SHAFT JOINT

Drive shaft joints and
beliows (B.J and DOJ)

NG

Broken or worn

Replace the drive shaft

joints and bellows
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4. NOISES IN FRONT AXLE
Checkpoint Trouble Cause Countermeasure
. NG - . . .
Oil level Insufficient gear oil Replenish the gear oil
NG . .
Wrong or poor grade gear oil Replace the gear oil
oK
Drive pinion to ring gear NG Too much or too little .
backlash backlash Adjust the backlash
OK
R.mg gear, pinion gear or NG Worn or chipped Replace 'fhe ring gear pinion
side gear gear or side gear
OK
Pinion shaft bearing NG Worn Replgce the pinion shaft
bearing
OK
. NG .
Wheel bearing Worn Replace the wheel bearing
OK
NG

Differential bearing

Loose or worn

Tighten or replace
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5. WANDERS AND PULLS
Checkpoint Trouble Cause Countermeasure
Wheel bearing preioad NG Too tight Adjust the wheel bearing
preload
OK
. NG . .
Front alignment Incorrect Adjust the front alignment
OK
- NG .
Steering linkage Loose or worn Tighten or replace
OK
Stgermg gear out of NG Incorrect or broken Adju§t the steering gear out
adjustment of adjustment or replace
OK
Tire NG Worn or improperly inflated Beplape or adjust the
inflation
OK
Suspension NG Front or rear suspension Tighten or replace

parts loose or broken
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6. FRONT WHEEL SHIMMY

Checkpoint Trouble Cause Countermeasure
. NG . . .

Wheel bearing Worn or improperly adjusted Adjust or replace

OK

. NG .

Shimmy damper Worn Replace the shimmy damper

OK

. NG . .

Front alignment incorrect Adjust the front alignment

OK
Ball joint or bush NG Worn Replace the ball joint or

bush
OK
- NG .

Steering linkage Loose or worn Tighten or replace

OK
Stgermg gear out of NG Incorrect or broken Tighten or replace
adjustment

oK

. NG . . Replace or adjust the

Tire Worn or improperly inflated inflation

OK

NG
Shock absorber Worn Replace the shock absorber
N
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7. AUTOMATIC LOCKING FREE WHEEL HUB
(1) DOES NOT LOCK OR LOCKS ONLY ON ONE SIDE

Note:

1. Stop the vehicle

2. Shift the transfer lever to 4H or 4L

3. Now start driving the vehicle and
the hubs will lock automatically.

4. Once the hubs are locked, they will
remain locked, even if the transfer
lever is shifted from 4L or 4H into
2H, as long as the vehicle travels ina
same direction.

Checkpoint Trouble Cause Countermeasure
Try locking procedure NG Still will not lock Replace
once more

(2) DOES NOT FREEWHEEL OR FREEWHEELS ONLY TO ONE SIDE

Note:
Freewheel operation

1. Stop the vehicle

2. Shift the transfer lever to 2H

3. Back up the vehicle for three or four
feet; this will disengage the front

differential. .
Checkpoint Trouble Cause Countermeasure
Drive the vehicle for five
N
Try freewheel procedure G Still will not freewheel minutes and then try the
once more .
freewheel procedure again

Still will not freewheel Replace
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(3) NOISES IN AUTOMATIC LOCKING FREE WHEEL HUB

Note:

Some noise at the time of shifting from
““LOCK"’ to ‘’FREE"’ or vice versa is nor-
mal. Itis not a sign of trouble.

Checkpoint Trouble Cause Countermeasure
Holdout ring axial pla NG Excessive axial pla Connect the axial play or
g play play replace the driven clutch
oK
Operating of automatic NG . . .
locking free wheel hub One side operating Replace the driven clutch
OK
- NG .
Front axle or joint Damaged or loose Replace or tighten
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PROPELLER SHAFT

1. NOISE
Checkpoint Trouble Cause Countermeasure
. NG
Yoke spline Damaged or worn Replace
OK
. . NG )
Spider bearing Worn or jammed Replace
2. VIBRATION
NG
Shaft runout Incorrect Replace
OK
NG .
Shaft balance Unbalance Adjust
OK
Transmission rear housing NG
bushing, transfer case Worn Replace
housing bushing
OK
NG
Yoke spline Jammed Replace
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DESCRIPTION AND OPERATING PRINCIPLE
The Model 77 and Model 82 diff locks are a family of electri-
cally engaged, vacuum actuated differential locks for rear
axles.

The axles are identified by the I.D. tag on the underside of the
axle carrier which will show the model (77 or 82) followed by
eight serial number digits.

Components of the diff housing and coupling assembly and
the cover assembly are shown in Fig. 1.

Schematic diagrams of the Pneumatic and Electrical Control
System are shown in Fig. 2.

ELECTRIC CIRCUIT

Closing the dashboard switch (on) will energise the red ‘on’
light and the control vaive. When the diff actually locks, the
green ‘Locked' lights circuit is earthed via the axle switch, thus
energising the ‘locked’ light.

When the dashboard switch is opened (off), the ‘on’ light and
control valve are de-energised. The ‘locked’ light will however
remain on until the diff actually unlocks, causing the earth con-
nection to be broken via the axie switch.

PNEUMATIC SYSTEM

With the engine running, vacuum is built up in the front hose
from a T-piece connection to the brake booster hose. This vac-
uum is maintained in the front hose by the non-return valve
and the ‘closed’ controt valve.

When the control valve is energised (see ELECTRICAL
CIRCUIT) it connects the front hose to the rear hose and the
diaphragm rear chamber, creating a vacuum in the latter. The
front hose acts as an accumulator as well as a hose. When the
control valve is de-energised, it closes the connection to the
front hose and connects the rear hose to atmosphere. This
allows the vacuum in the diaphragm rear chamber to be
released.
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DIFF LOCK ACTUATION

When vacuum is applied to the diaphragm rear chamber, it
pulls the yoke screw and yoke rearward. This causes the
coupling to be forced to the left via the yoke pins. The coupling
teeth are permanently engaged with the slots in the diff
housing but can slide left and right in these slots to
engage/disengage with the side gear lock tooth slots.

When the coupling teeth align with the lock tooth slots in the
side gear, the coupling will slide fully into engagement with the
side gear. The coupling then prevents relative movement
between diff housing and side gear, causing the whole diff
train and both axle shafts to rotate as a unit, i.e. locked.

When the vacuum in the rear diaphragm chamber is released
the yoke return spring forces the coupling to the left and out of
engagement with the side gear. This occurs as soon as any
torque between side gear and coupling is released.

When the coupling is fully engaged with the side gear, the
diaphragm assembly moves fully rearward, causing its metal
part to contact the switch spring.

This earths the switch spring via the various metal
components of the axle which are in electrical contact with the
vehicle earth.

When the coupling is dis-engaged, contact between the switch
spring and diaphragm metal is broken and the ‘locked’ light
circuit is then incomplete.

SERVICING
The only requirements for servicing are:-
» the diff lock does not function properly, or

» there is failure of one or more diff lock axle components.

DIFF LOCK MALFUNCTION

Test the diff lock function as follows:-

1.  Jack both rear wheels off the ground.
Warning: Do not test diff lock with only ONE rear
wheel jacked. It could drive the vehicle off the jack.

2. Piace gearbox in neutral and start the engine to
generate vacuum.

3.  With engine idling, switch the diff lock on. The red
indicator light should be on. The green light can be on
or off.
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Rotate one rear wheel forward by hand until the diff lock
engages. This should be audible and the opposite wheel
should also rotate forward. The green light should now
be on.

Switch the diff lock off and then rotate one rear wheel
slightly backwards and forwards until the diff lock
disengages. When one rear wheel is turned forward the
opposite rear wheel should now turn backwards. Both
lights should now be off.

If these checks are OK, the diff lock functions correctly.

A road test can also be conducted by switching the diff
lock on whilst cornering at low speed (even on tar if the
vehicle is not loaded). The diff lock is engaged when the
green light comes on and the rear tyres chirp on the
road.

Switch the diff lock off and steer very slightly left and
right until the diff lock disengages.

Iif the diff lock does not function correctly, follow the fault
diagnosis charts A to D in the next section.
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FAULT DIAGNOSIS

A. Diff lock does not engage
With engine idling and diff lock on, check in sequence:-

PRIMARY CHECK

SECONDARY CHECKS OR ACTION

Is red light on? NO - Fuse
- Power at switch terminals (f) and (g) (Fig. 2A).
- Power connection (a). Is it 12V?
- Faulty switch.
:? - Faulty red LED.
Is there power at control valve red/white lead NO - Break in red/white lead.
i ?
(b) (Fig. 2A)? YES
=
Does valve ‘click' when diff lock is NO - Brown lead (d) earthed?
switched on-off-on--? YES - Faulty control valve (replace).
=k
Is there vacuum in thick _N_O_._ - Non-return valve hose connections reversed nylon
hose at (s) (Fig. 2B)? (Fig. 2B).
YES - Blockage in hose from manifold to valve -
/ trace upstream.
With hose re-connected at (s) and vaive NO - Faulty valve (replace).
still energised, is there vacuum at valve
pipe (1) (Fig. 2B)? P
With hose re-connected at (t), is there NO - Blockage or kink in thin nylon hose
vacuum is applied at (v)? YES between valve and axle
==
Remove axle cover. Does yoke move left NO - Faulty cover assembly.
when vacuum is applied at (v)? YES ’ See REPAIR OF REAR COVER.
~
Does coupling slide freely NO - Faulty diff housing assy.
left and right when side gear slots are (Correct cause of sticking or replace diff
aligned (rotate one wheel to align)? :? housing assy complete).
Replace cover assy. Make sure both NO - Contact manufacturers.
—_—

yoke pins engage in coupling slot.
Re-check diff lock engagement.
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FAULT DIAGNOSIS (CONT.)

B. Diff lock does not disengage

With engine idling and diff lock switched off, check in sequence:-

PRIMARY CHECK

SECONDARY CHECKS OR ACTION

Is red light off? NO - Faulty switch replace.
- Short circuit from red power lead (a) to red/
white lead (g).
YES
Power at control valve YES - Short circuit from red power lead
red/white lead? to red/white lead.
i
Correct control valve NO - Correct the connections.
connections?
(Thick hose to centre pipe
marked “VACUUM". Thin hose
to outer pipe - Fig. 2B). YES
‘/
Diff lock disengages when thin nylon YES - Faulty control valve
pipe is disconnected from control valve? (replace).
b
Diff lock disengages when YES - Blockage or kink in thin nylon
vacuum pipe is disconnected hose from valve to axie.
from axle at (v), (Fig. 2B)? NO
Are yoke pins correctly NO - Re-assembly cover correctly.
located in coupling groove?
Remove cover carefully to check YES
Does yoke spring back to NO - Faulty cover assembly.
the right when vacuum is disconnected. See REAR OF COVER ASSEMBLY.
Does coupling slide freely to NO - Faulty diff housing assy.
oes coupling sli y y di ing assy

the right.

YES
_—

(Correct cause of sticking or replace diff
housing assy complete).
- Contact manufacturers.
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FAULT DIAGNOSIS (CONT.)

C. Green light does not illuminate when diff lock is locked
With diff lock on and locked, check in sequence:-

PRIMARY CHECK SECONDARY CHECKS OR ACTION
Does green light illuminate NO - Faulty LED>
when terminal (e) at axle » - Break in black wire from LED to axle.
is earthed to chassis? (Fig. 2A). YES - No power supply to LED.
=
Does green light illuminate YES - Fit earth wire from any place on
when aluminium cover is axle to a chassic
earthed to chassis. NO - Faulty cover assy.
> See REPAIR OF COVER ASSEMBLY.
D. Axle does not drive vehicle
PRIMARY CHECK SECONDARY CHECKS OR ACTION
Do the axle shafts have NO - Replace with correct 27 tooth axle
27 tooth splines? shaft splines.
YES - Contact manufacturers.
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REPAIR OF COVER ASSEMBLY
If the fault has been traced to the cover assembly, remove it
from the rear axle and repair it according to the fault.

After repairing the cover assembly, re-assemble it to the axle,
making sure that the yoke pins engage in the coupling groove.

Fauit from diagnosis chart A i.e. with vacuum applied to
pipe (V), yoke does not move to the left.

a) Sticking yoke
1. Move the yoke to the left by hand, check that it moves
freely and returns freely via the return spring.

2. If not, locate the cause of sticking and correct it.
Replace faulty parts when necessary.

3. Check for excessive wear on the yoke pins. Replace the
yoke if necessary.

4. If it is necessary to remove the shaft-yoke to cover, drill
a hole in the expansion plug which retains the shaft
and lever the plug out.

o Take care not to damage the aluminium cover

. Apply silicone sealer to the new expansion plug
before expanding it into place with a flat faced
punch and medium hammer blow.
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REPAIR OF COVER ASSEMBLY

Fault from diagnosis chart A (cont’d)

b) Leaking diaphragm
If the fault is an air leak (or oil leak), replace the diaphragm.

1. Remove the plastic diaphragm cover.

2. Remove the diaphragm from the yoke screw and
replace it.

Earlier models have two washers and a self-
locking nut to retain the diaphragm.

Later models have a integral diaphragm and
washer assembly (see Fig. 1).

Be sure to re-assembly in the correct sequence
(Fig. 1).

If replacing the older type diaphragm and separate
washers with the new type integral diaphragm and
washer assembly, then the spring-yoke to
diaphragm must also be replaced with 06-00-156-
010 and screw-yoke to diaphragm with 06-00-183-
037.

3. Adjust the yoke ‘off’ position with the aid of Gearmax
Special Tool Number 5397-6205 as follows:-

Bolt the special tool to the cover as shown in Fig. 3.
Tighten the nuts.

Restrain the diaphragm washer assy (or rear
washer and nut assy on older models) by holding it
with a spanner.

Get an assistant to push the diaphragm and
washer assembly forward (i.e. hold it firmly against
the aluminium cover).

Adjust the yoke screw with an Allan key so that
there is a gap of 0,4 mm between the yoke pins and
the stops on the special tool. Measure with a feeler
gauge.

On the older design, get the assistant to apply a
drop of Locktite 242 (or equivalent) to the end of
the screw and tighten the self-locking nut to a
torque of 2,0 to 3,0 Nm. (The new type does not
require a lock-nut).

With the yoke held in its off position by the retum
spring, check that there is a gap of zero to 0,8 mm
between the yoke pins and the stops on the special
tool.
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The special tool is also designed to check that the yoke
pins are the correct distance apart. There should be a
gap of 0,10 to 0,50 mm between one end of one pin
and the tool when the outer pin end is in contact with
the tool (Fig. 3). The yoke can slide on the shaft to
achieve this. Bend the yoke if necessary.

Check the switch spring position adjustment as per Fig.
4 and re-assembly the diaphragm cover assembly to
the aluminium cover assembly. Torque the six M4
screws to 1,510 1,9 Nm.
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REPAIR OF COVER ASSEMBLY (CONT’D)

Fault from diagnosis chart B i.e. Yoke does not spring
back to the right when vacuum is disconnected.

This could be due to the return spring being weak or broken or
the yoke sticking for some reason.

In either event, remote the shaft-yoke to cover as described
and replace the return spring or correct the cause of sticking.
If the yoke to diaphragm screw setting is disturbed, re-set.

Fault from diagnosis chart C i.e. green light does not illu-
minate when diff-lock is on and locked.

1. Remove the plastic diaphragm cover assy. Check that
the switch spring is not broken and that the diaphragm
washer and switch spring are clean.

2. Check, and if necessary, adjust the position of the end of
the switch spring as shown in Figure 4.

3. Confirm that there is electrical contact between the
switch spring and the external mounting terminal to
which it is screwed or pop-rivetted. If not, correct the
problem or replace the diaphragm cover assembly.

4. Re-assemble the diaphragm cover assembly to the
Aluminium cover assembly. Torque the six screws to 1,5
to 1,9 Nm.

5. I the fault persists, the yoke ‘off’ position setting is
suspect.

FAILURE OF DIFF LOCK OR AXLE COMPONENTS

OIL LEAK AT DIAPHRAGM

First tighten the six screws holding the plastic cover to 1,5 to
1,9 Nm. If this does not cure the problem, replace the
diaphragm.

FAILURE OF MECHANICAL COMPONENTS
Replace failed or damaged components as required. Check
the following items when re-assembling:-

With the ring gear bolted to the assembled diff housing, the

side gears must be able to rotate freely.

1.  Rotate the side gears so that the lock tooth slots are
aligned with the slots in the RH diff housing.

2.  Stand the diff housing assembly vertical i.e. ring gear
teeth facing up.
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FAILURE OF MECHANICAL COMPONENTS (CONT’D)

3.

4,

Fit the coupling with the groove towards the ring gear.

The coupling must be able to slide freely under its own
weight to fully engage with the side tooth slots. Remove
any dirt or burrs or replace parts if necessary.

Set up diff break-away and backlash as per the main
section of the Gearmax Service Manual, 1990 Edition.
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EXPLODED VIEW OF DIFF LOCK COMPONENT ASSEMBLY

DIFF PINION

GEAR CROSS SHAFT

SIDE GEAR
LOCK TEETH

LOCK TOOTH SLOTS
WASHER THRUST

HOUSING-DIFF RH.

COUPLING
DIFF-LOCK

HOUSING-DIFF LH.

PLUG EXPANSION
SHAFT YOKE TO COVER

CLIP BRAKE LINE > SCREW - YOKE

BOLT - COVER

TO CARRIER
SPRING - YOKE

RETURN

PLUG MAGNETIC ASSY.

SPRING SWITCH \
DN -
SCREW covere DIAPHRAGM

DIAPHRAGM
COVER RETAIN

TO DIAPHRAGM

SPRING - YOKE
TO DIAPHRAGM

WASHER DIAPHRAGM
NUT HEXAGON LOCK

'O’ RING
MOUNTING TERMINAL

EARLY TYPE DIAPHRAGM AND
WASHER ARRANGEMENT USES LONGER
SCREW AND SPRING.

Figure 1
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ELECTRICAL CONTROL SYSTEM

CONTROL VALVE SELF TAPPING
T/ SCREWS.

DASH MOUNTED
SWITCH
COMECTOR, : oFF on [ i ® (:;) EARTH : :
| Pvcsteeve
@ = : o ide 1 : : : |
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<ol
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w

Figure 2B
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SETTING YOKE ‘OFF’ POSITION AND CHECKING BETWEEN PINS DIMENSIONS

YOKE PINS

ADJUST YOKE SETTING WITH ALLAN KEY
TO ACHIVE ‘X' = 3,8 mm.

APPLY ONE DROP OF LOCTITE
(4) 'NUTLOCK' OR EQUIVALENT AND
TORQUE 70 270 INm.

AR
ASSISTANT TO
PUSH HERE
HOLD NUT WITH SPANNER

@cnscx GAP IS

TO

0,1 T0 0,5
(BEND YOKE
IF NECESSARY)
SLIDE YOKE ON SWAFT
ACHIEVE
NO GAP HERE CHECK GAP X' IS 0,10 TO 0,90 mm

WITHOUT PUSHING ON DIAPHRAGM.

Figure 3

SETTING THE SWITCH SPRING POSITION

29135
e

NEW DIAPHRAGM DESIGN

1,612,4
e e

EARLIER DIAPHRAGM DESIGN

14,1/151

PUSH TWO M4

SCREWS THROUGH

——

—

BEND SPRING TO ACHIEVE SPECIFIED
DIMENSIONS, IF NECESSARY.

Figure 4
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GENERAL DESCRIPTION

FRONT DISC BRAKE

3 =
5 L
&R {10
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REAR WHEEL CYLINDER

BLEND PROPORTIONING VALVE (EXCEPT FOR EUROPE AND SOUTH AFRICA)

From Master cylinder @ ﬁ To Wheel cylinder

T N

2

B
|
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LOAD SENSING PROPORTIONING VALVE (LSPV) (FOR EUROPE AND SOUTH AFRICA)

5
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PIPING DIAGRAM (MODEL WITH BLEND PROPORTIONING VALVE)

= Brake fluid pipe line
TR Flexible hose
—
Blend
proportioning
valve
2way connector
—

PIPING DIAGRAM (MODEL WITH LSPV)

- Brake fluid pipe line
=R Flexible hose

2way connector

—t-1

LSPV
{Load sensing proportioning
valve)
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VACUUM SERVO WITH MAST‘ER CYLINDER

I yl) =

N[

> C_if

—r

=2 3] ——— ||
]

VACUUM SERVO WITH MASTER CYLINDER (2.6L (4ZE1 engine) only Australia)
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MAIN DATA AND SPECIFICATIONS

FRONT DISC BRAKE mmlin.)
Caliper type Pin slide
Disc outside diameter 257 (10.118)
Disc thickness 22 (0.866)
Piston diameter 60.33 (2.375)
Adjustment method Self-adjusting
REAR DRUM BRAKE mmi(in.) 4x2 4x4
Type Leading and Trailing
Drum inside diameter 254 (10.008) 295 (11.614)
Brake lining dimension 221x50 x5 283 x45x 4
{Length x Width x Thickness) (8.71 x 1.97 x 0.20) (11.14 x 1.77 x 0.16)
Adjustment method Self-adjusting
WHEEL CYLINDER mmin.)
Inside diameter : rear
Europe and South Africa 25.40 (1.000)
Others 22.22 (0.875)
MASTER CYLINDER mmin.)
Type Split
Bore diameter 23.81 (0.938)
Piston stroke (Primary + Secondary) 19 + 12 (0.75 + 0.47)
VACUUM SERVO mm{in.)

Diaphragm diameter

Except 2.6L (4ZE1 engine) Australia 230 (9.055)
2.6L (4ZE1 engine) only Australia 180 (7.087) + 205 (8.077)
Power cylinder stroke 32.5(1.281)
PEDAL RATIO 4.04
BALANCE
Type Blend proportioning valve/

Load sensing proportioning valve
(For Europe, South Africa and Saudi Arabia)
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R

SPECIAL PARTS FIXING NUT AND BOLT

FRONT WHEEL BRAKE

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

14.2-17.4(103-126/139-171) |

0.6—0.9(4.3-6.5/5.9-8.8) |

2.8-3.8(20-27/27-37)

| 14.2-17.4(103-126/139-171) |

REAR WHEEL DRUM BRAKE

kg-m (lb.ft/N-m)

|0.7-1.2 (5.1-8.7/6.9-11.8) 1.3-1.9 (9-14/13-19) |

1.1-15
8-11/11-15)
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VACUUM SERVO WITH MASTER CYLINDER AND

BRAKE PEDAL (Except 2.6L (4ZE1 engine) Australia) kg-m (Ib.ft/N-m)

|2.0—2.5(14—18/20—25)| |1.5—2.5(11—18/15—25) |

(Diesel engine
model only)
— O]
0.9—15 w
(6.5—11/9—15) =
@

‘\'1 N |\—/ .:" ~.\‘ \_/
. ,
f©

1

0.7—0.9
(5.1—-6.5/6.9—8.8)

[15—2.5(11—18/15—25)]

|1.8—2.4(13—17/18—24)]

= O

[1.0—1.6(7—12/9.8—16)|

[1.3—1.9(9.4—14/13—19 )]

331LV002

VACUUM SERVO WITH MASTER CYLINDER AND
BRAKE PEDAL (2.6L (4ZE1 engine) only Australia) kg-m (Ib.ft/N-m)

[15—2.5(11—18/15—25)|

gy
09—15
{6.5—11/9—15)

1

oD §

e

0.7—0.9
(5.1—6.5/6.9—8.8)

[1.5—2.5(11—18/15—25)

[1.8—2.4(13—17/18—24)|

[1.0—1.6(7—12/9.8—16) |

= O I

[1.3—1.9(9.4—14/13—19)|
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LOAD SENSING PROPORTIONING VALVE
(FOR EUROPE, SOUTH AFRICA AND SAUDI ARABIA) kg-m (Ib.ft/N-m)

| 1.3-19(9.4-14/13-19)

Rear master cylinder =) A

Front master cylinder wap &

/
=2\ \—\0
-
) Rear wheel cylinder
| 14-24010-17/14-20) |
1.5-2.2 (11—-16/15-22) / 1.5-2.2 (11-16/15-22)

7

e

0.7-1.0 (5-7/7-10) J

N | 1.0-167-12/10-16) |

1.9-3.1 (14-22/19-30)

1.4—2.4 (10-17/14-24)

BLEND PROPORTIONING VALVE kg-m (lb.ft/N.m)

1.3~1.9 (9.4-14/13-19)

1.3-1.9 (9.4-14/13-19)

Front master cylinder

i

1.4-2.4 (10-17/14-24)

Rear wheel cylinder ‘
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BRAKE PEDAL ASSEMBLY kg-m (Ib.ft/N-m)

s 3.0—4.0 (22—29/29-39)

(SR

‘ 1.1-20({8-14/11-20)

This illustration is based on the LHD model

PARKING BRAKE STEM ASSEMBLY
(STEM TYPE, LEFT HAND DRIVE MODEL) kg-m (Ib.ft/N-m)

1.4-25(10-18/ 14 - 25)

2,1-3.5 (15-25/21-34)
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PARKING BRAKE STEM ASSEMBLY
(STEM TYPE, RIGHT HAND DRIVE MODEL)

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

1
[ 14-25010-18/14-25) | '
1.8-24(13-17/18-24) |
BRAKE LINES (HOSES AND PIPES)
(MODEL WITH BLEND PROPORTIONING VALVE) kg-m (Ib.ft/N-m)

1.3-1.9(9.4-14/13-19) |

fo.s—ms (5.8—13/7.8—18)

2way connector

3.0-4.0
{22—-29/29--39)

m=meu  Brake fluid pipe line
DR Flexible hose

|1.1-20(8-14/11-20)| E';ﬂ

Blend
proportioning
valve

1.3-1.9 (9.4—14/13-19)
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BRAKE LINES (HOSES AND PIPES) (MODEL WITH LSPV) kg-m (Ib.ft/N-m)

13-19(9.4-14/13-~19)

- Brake fluid pipe line
BEEDY Flexible hose

[08-18 (5.8—-13/7.8—18)J

1.3~1.9 (9.4-14/13-19) !

[1.1-208-14/11-20)]

LsPV

[ 1.3-1.9 (9.4—14/13—19)

3.0-4.0 (22—29/29-39)

PARKING BRAKE LEVER ASSEMBLY (FLOOR MOUNT TYPE) kg-m (Ib.ft/N-m)

0.8-1.8(58-13/8-18) ]




BRAKES 5-15

§

SERVICING

LOAD SENSING PROPORTIONING VALVE (LSPV)
(FOR EUROPE, SOUTH AFRICA AND SAUDI ARABIA)

Location of LSPV

2Nl }
T T

@~
N/ 2

Structure and Operation

The following is an explanation of the structure and
operation of the linkage type load sensing device. This
device controls the fluid pressure to the rear brakes in
accordance with changes in rear axle load (vertical
displacements of the rear axle springs).

Contro! fluid pressure characteristics d Structure

This device consists of a load sensing spring (bending
bar) and a valve.

The valve is mounted through a bracket to the frame.
pont Goder One end of the load sensing spring is fixed to the valve

permsiie at the frame and the other end to the rear axle housing
through a shackle.

High —e

Rear wheel cylinder fluid pressure

Break Under
pont Iight
load

Rear master cylinder fluid pressure

High ——me
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Piston

é‘ * To.rear wheel

Sectional view

From rear i 1!L cylinder
master ﬁ i3
cylinder l Valve seal

Compression spring
From front

master »11 IIF{?\\\\\\\\\\\IEIIE

cylinder

Load sensing
spring

pressure

Front master
cylinder fluid
pressure

Reaction force of
load sensing spring

Rear master
cylinder fluid »
pressure

Front master

cylinder fluid wap
pressure !

Reaction force of
load sensing spring

1)

2)
(1)

(2)

(3

Operation
Outline

When the L.S.P.V. (Load Sensing Proportioning Valve)
detects a change in load weight, the load sensing
spring deflects. lts reaction force is transmitted to the
bottom of the load sensing valve to secure an optimum
rear wheel cylinder fluid pressure break point in
proportion to the actual load weight.

Besides, if the front brake system should fail, the
device is designed to prevent the master cylinder fluid
pressure from decreasing and to apply it directly to the
rear wheel cylinder to obtain a sufficient braking
performance.

Operation

When the fluid pressure is under the break point.

The fluid pressure of the rear master cylinder passes
through a clearance between the valve seal and the
piston and acts on the rear wheel cylinder. At this
moment, a downward force is applied to the piston.
However, the compression spring force and reaction
force of the load sensing spring keep the piston in the
upper position by pushing upwards (See the left
figure.)

When the fluid pressure is equal to the break point.
As the rear wheel cylinder pressure increases, it sur-
passes the compression spring force and reaction force
of the load sensing spring, causing the piston to move
downwards, so that the piston butts against the valve
seal to shut off the fluid line between the master
cylinder and rear wheel cylinder. (See the left figure.)

When the fluid pressure is over the break point.

When the fluid pressure increases further, the piston
moves upwards. The moment the piston comes apart
from the valve seal, fluid pressure is applied to the rear
wheel cylinder and the piston moves downwards so
that the fluid line is shut off again. This process goes
on repeatedly to control the fluid pressure to the rear
wheel cylinder.
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Rear master
cylinder fluid sl
pressure

Control valve
sleeve

llill

%

(4) When the front brake system fails.

When there is a failure in the front brake system, the
fluid pressure from the front master cylinder
decreases. As a result, the balance between the front
and rear brake side fluid pressures is lost at the control
valve sleeve so that the control valve sleeve moves
upwards.

The control valve sleeve strikes against the piston,
thereby pushing the piston upwards. Accordingly, the
fluid pressure of the rear master cylinder is not
decreased and is applied directly to the rear wheel
cylinder to secure a sufficient braking performance of
the rear brakes. (See the left figure.)

Valve Maintenance

In the case of fluid leak or other abnormalities, faulty valve
should be replaced.

Note:

The load sensing proportioning valve is not repairable and
must be replaced as a completed assembly.

ADJUSTMENT PROCEDURE OF LSPV (FOR
EUROPE AND SOUTH AFRICA)

This adjustment should be performed with the battery
voltage applied to the valve.

1. Adjust the rear axle weight by loading the rear body as
necessary.

Rear axle weight kg (Ibs)

650 (1,433)

Note:

The rear axle weight should be adjusted to the specified
value with a man seated in the driver seat.
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m (1) %€

(4)

o =
N7

(5)

9)

(10)

2. Connect the wiring with miniature lamp (1) and a
battery (2) between valve bracket (3) and linkage (4)
with each end of wiring clipped. This wiring is
necessary to find the moment at which piston within
the valve assembly is brought into connect with the
linkage.

Note:
As the linkage is coated with insulation material, turn the
clip (5) with 2 or 3 turns to break insulation.

3. Loosen the nut (6) and raise the valve assembly (7) all
the way. Then lower the valve assembly gradually and
tighten the nut (6) when miniature lamp (1) turns on.

Torque kg-m{lb.ft/N-m)
1.7 (12/17)

Note:

If the miniature lamp (1) goes out as the nut (6) is
tightened, lower the valve assembly (7) slightly with the
nut loosened, then retighten the nut (6).

4. Depress the linkage (4) near the valve assembly slightly
downward with finger (test pressure : 0.5 - 0.8 kg) and
check to see if the miniature lamp (1) goes out.

Lamp goes out : OK Adjustment is completed.

Lamp remains on : NG Repeat adjustment operation
outlined under paragraph 3.
Excessive force is exerted on
linkage by piston (8) within
the valve assembly.

Note:

Adjustment can also be made by means of nuts (9) and (10)
on shackle at rear axle case side. However, shackle nut is
not normally used for adjustment as it is for making fine
adjustment.



BRAKES 5~ 19

5. Inspection of brake fluid pressure (Reference value)

@ 1) Adjust the rear axle weight as specified under the
paragraph 1.

2) Install the pressure gauge on bleeder screws on the
front and rear brakes.

3) Depress the brake pedal and take reading of the
pressure gauges. The brake fluid pressure is normal
if the pressure of fluid within the rear wheel
cylinders is within the range of 34.4 5.5 kg/cm?
when pressure of fluid within the front wheel
cylinders reaches 50 kg/cm?2.

Note:

The brake pedal should be depressed gradually until
specified pressure is reached without pumping or
adjusting foot pressure.
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BLEND PROPORTIONING VALVE (IF SO EQUIPPED)

from Master cylinder @@ @@ @ﬁ to Wheel cylinder
TRIR T @ @

l \

=

Structure and Operation
© e Structure

Side @ shows P-valve ; side @ shows bypass valve.
Bypass valve seals the routes & and ® using the seal
® at the piston () end. In addition, spring ® presses
against the piston (D, and in order to seal out the route
@ and route & sufficiently, spring @ presses seal ©
against cylinder end surface. The left figure is a
characteristic curve diagram.

Wheel cylinder fluid pressure  High
®
W

Master cylinder fiuid pressure  High
e
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e QOperation

The operation of the P-valve by the master cylinder
pressure is unchanged up to the brake points ® and ®.
If master cylinder fluid pressure penetrates into the
second break point ®), the fluid pressure pressing
against the seal ), {(which isolated route @ and route
(®), passing the route @ of the master cylinder side,
overcomes the operating force of the spring ® + fluid
pressure affecting the seal @ of the wheel cylinder, and
presses the piston @) to the right side, resulting in the
opening of the routes (» and &, and canceling of the P-
valve operation.

Then, because the master cylinder fluid pressure and
the wheel cylinder fluid pressure, up to the point ©,
operate on the identical surface of the seal @, both
have identical ascending ratio.

However, because of the operation of spring @) in the
wheel cylinder side, wheel cylinder fluid pressure
operate to preserve the balance against the master
cylinder fluid pressure on the lower level with the
difference in pressure resuiting from this spring.

Valve Maintenance

In the case of fluid leak or other abnormalities, faulty valve
should be replaced.

The valve is set up at the right hand side of the 5th
crossmember near the rear axle.

Note:
The blend proportioning valve is not repairable and must
be replaced as a complete assembly.

BLEEDING OF THE BRAKE HYDRAULIC CIRCUIT

If air enters the brake lines, it will cause poor brake action.
Therefore, bleeding should be performed if the brakes have
been used with the level of brake fluid in the reservoir
excessively low or if brake pipes have been disconnected
in the course of brake servicing. Bleeding operation calls
for co-operative action of 2 persons.

Set the parking brake firmly while bleeding.
Perform bleeding operation with ENGINE RUNNING, to
prevent damage to push rod seal. Make sure exhaust is
suitably ventilated.

e Bleed the hydraulic system with the fluid reservoir
filled to the specified level.

» Bleed the system starting with the rear wheel cylinder
farthest from the master cylinder.

®: Load sensing proportioning valve (If so equipped).
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Level mark

Max.

Min.

1.

Fill the brake fluid reservoir with brake fluid.
Handle the brake with reasonable care to avoid spillage
as it is damaging to paint.

Note:

Take care to prevent foreign matter from entry, when
replenishing or replacing brake fluid.

When pouring brake fluid, if diaphragm in the oil tank cap
is stretched, be sure to place it into original position,
{fasten it), and then cap it.

2.

Connect a vinyl pipe to the bleeder screw on the wheel
cylinder, caliper body or LSPV and the other end of the
pipe in a transparent container.

Pump the brake pedal several times and hold it
depressed. Loosen the bleed screw to release brake
fluid together with air bubbles. Tighten the bleeder
screw before pressure is released completely.

Repeat the step in paragraph 3 above until the air
bubbles disappear completely. Securely tighten the
bleeder screw when the air bubbles disappear
completely.

Repeat the step in paragraph 4 above on the remaining
wheel cylinders. Bleed the system starting with rear
side farthest from the brake fluid reservoir.

Fill the brake fluid reservoir to the specified level.
Pour brake fluid carefully so as not to produce air
bubbles.

If the cap diaphragm is stretched, fasten the diaphragm
and the sure to cap it after it is placed to the original
position.

Note:
Never reuse the old brake fluid.
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BRAKE LINE (HOSES AND PIPES)

Inspect all hoses and pipes for wear, bending, chafing,
cracks, dents, or any other damage. Make necessary
correction or parts replacement if these abnormal
conditions are found through inspection.

All hoses, pipes and joints can be damaged easily. Do
not allow the hose to become excessively twisted and
bent when working with them, and pay special
attention to all the brake lines not to damage them
when repairing or repiacing other parts (axle,
suspension, etc).

Inspection for leakage should be performed by
depressing the brake pedal fully. if leakage is apparent
at the circumference of joints, retighten or replace
these parts. This procedure must be performed
whenever brake lines are installed.

After disconnecting the hoses and pipes, cap or tape
the openings to prevent entry of foreign material.
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|

ADJUSTMENT PROCEDURE OF SERVICE AND PARKING BRAKE

Stem type

All brakes are self-adjusting.
Brake are adjusted by repeated stepping on the brake
pedal.

The parking brake adjustment should be performed as
follows:

1. Release the parking brake lever fully.
2. Loosen the lock nut (A).
3. Repeat stepping the brake pedal firmly and releasing it

until the rear brake auto-adjuster completes the

function.

4. Rotate the adjust nut (B) until all slack disappears from
the cable.

5. Set the lock nut.

The parking brake lever travel is normal when the lever
comes out 9 to 11 notches when pulled with a force of
30 kg (66 Ibs.).
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Floor mount type

All brakes are self-adjusting. Brakes are adjusted by
repeated stepping on the brake pedal. (After stepping on
the pedal and releasing it, the rear auto-adjuster, in the rear
brake, produces a clicking sound. The same operation
should be repeated until the sound disappears.)

Take the following steps after overhauling the rear brake
assembly.

1. Move the parking brake lever to its fully released
position.
2. Parking cable must be loosened sufficiently.

(Loosen the adjust nut and the lock nut.)

3. Repeat stepping on the brake pedal firmly, and
releasing it until the clicking sound can no longer be
heard.
if the difference between the brake drum inside
diameter of the brake shoes is adjusted to be 0.5 mm,
the number of times for depressing the brake pedal can
be reduced.

4. Remove the drum. Measure the brake drum inside
diameter and diameter of the brake shoes.

Shoe Clearance mm({in)
@ 0.25 - 0.40 (0.0098 - 0.0157)

If incorrect, check the brake auto-adjusting system.

5. Turn the equalizer nut so that the parking brake lever
travels 6 or 7 notches when pulled up with a force
30 kg (66 Ibs.).

6. Make sure there is not brake dragging and tighten the
cable lock nut.

Adusti ' Torque kg-m{lb-ft/N-m)
ting nut
N DN 08-18(58-13/8-18)

Equalizer

Retainer

311RV008
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Floor panel

ADJUSTMENT PROCEDURE OF BRAKE PEDAL

The push rod serves as the brake pedal stopper when the
pedal is fully released. Brake pedal height adjustment
should be performed as follows.

Brake Pedal - Height

Measure the brake pedal height after making sure the pedal
is fully returned by the pedal return spring.

Note:

Pedal height {L;) must be measured after starting the
engine and increasing the revolution several times by
stepping on the accelerator pedal.

mmlin)
Pedal free play (L4) 6-10(0.23-0.39)
. LHD 174 - 184 (6.85 — 7.24)
HEIght (Lz)
RHD 193 - 203 (7.60 — 7.99)
Note:

Pedal free play must be measured after turning off the
engine and stepping on the brake pedal firmly five times or
more.

If the measured value deviates from the above range,
adjust the brake pedal as follows:

a) Disconnect the stop lamp switch.

b) Loosen the lock nut on the push rod.

c) Adjust the brake pedal to the specified height by
rotating the push rod in the appropriate direction.
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Lock Nut Torque kg-m(lb.ft/N-m)

1.5-25(11-18/15-25)

)

d) Install the stop lamp switch.
Note:

Pedal height (L;) must be 95 mm (3.7 in.) or more when
applying about 50 kg (110.25 Ibs.) of stepping force.

Clearance

Between the Switch Housing
and the Brake Pedal {(A) mm(in)

0.5~ 1.0 (0.02 - 0.04)
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FRONT BRAKE ASSEMBLY

«»| [« REMOVAL AND INSTALLATION

Outer side

Outer side

* ; Repair kit

Removal Steps

A 1.

A
A

> >

NoorwN

Brake flexible hose

Lock bolt

Pad assembly with shim
Clip ; pad

Caliper assembly

Support bracket

Front hub and disc assembly

\%

Installation Steps

. Front hub and disc assembly
. Support bracket

. Caliper assembly

. Clip ; pad

. Pad assembly with shim

. Lock bolt

. Brake flexible hose

> > >
SNWAE OO N

Important Operations - Removal

1. Brake Flexible Hose

Remove the bolt and gasket and disconnect the brake
flexible hose from the caliper.

After disconnecting the flexible hose, cap or tape the
openings to prevent entry of foreign material.

3
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2. Lock Bolt
Remove the lock bolt from the caliper.

3. Pad Assembly with Shim
Rotate the caliper upward.

Mark the lining locations if they are to be reinstalled.

6. Support Bracket

Take care not to damage the flexible brake hose when
removing the support bracket.

7. Front Hub and Disc Assembly

For the removal procedure, refer to Section 4C “FRONT
WHEEL DRIVE”.
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Gasket

Important Operations - Installation

7. Front Hub and Disc Assembly

For the installation procedure, refer to the front hub and
disc reassembly procedure in Section 4C “FRONT WHEEL
DRIVE".

6. Support Bracket
Torque kg-m(lb.ft/N.m)

14.2 -17.4 (103 - 126 / 139 - 171)

Set up the clip and pad before installation of the support
bracket.

4. Clip ; Pad
Install new parts if necessary.

2. Lock Bolt
Torque kg-m{lb.ft/N-m)

2.8-~3.8(20~-27/27-37)

1. Brake Flexible Hose

Attach the bolt and new gasket
Torque kg-m{lb.ft/N-m)

3.0-4.0(22-29/29-39)

After installation, bleeding and replenishing procedure
must be performed. Wipe the circumference of the hose
clean.

Note:

¢ Always use new gaskets.
¢ Be sure to put the hooked edge of the flexible hose end
into the anti-rotation cavity.
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-

e

REMOVAL AND INSTALLATION OF DISC PAD

)

Removal Steps

1. Lock Bolt
Remove the lock bolt from the caliper.
Note:

Don't remove the brake hose from caliper when replacing
pads.

2. Rotate the Caliper Upward

Remove the caliper from the support bracket and wire the
caliper to the upper link or the frame.

Note:

While caliper is removed from support bracket, never step
on the brake pedal or the piston will protrude rapidly.

3. Pad Assembly with Shim
Remove the pad assembly with the shim.
Mark the pad locations if they are to be reinstalled.

4. Clip ; Pad
Discard the used clip and install a new one.
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Installation Steps
1. Clip ; Pad
2. Pad Assembly with Shim

After attaching the pad assembly with the shim to the
support bracket, position the wear indicator to the lower
side of the pad.

e

3. Caliper Assembly

Lower the caliper into its original position.
Do not damage the flexible hose by twisting or pulling it.

Q 4. Lock Boit
I Attach the lock bolt to the caliper.

Torque kg-m(lb.ft/N-m)
2.8-38(20-27/27-37)
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CALIPER ASSEMBLY

DISASSEMBLY

* Repair kit

Disassembly Steps

Sleeve

Dust boot ; sleeve
Dust boot ; guide pin
Bleeder with cap
Dust seal ring

ORON=

6. Dust seal ; piston

A 7. Piston (with seal ring)
8. Ring seal
9. Body ; caliper
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Important Operations

5. Dust Seal Ring
Using a small screwdriver, remove the dust boot.

7. Piston {with Ring Seal)

Insert a block of wood into the caliper and force out the
piston by blowing compressed air into the caliper at the
flexible hose attachment. This procedure must be done
prior tor removal of dust seal.

CAUTION:

Do not place your fingers in front of the piston in an
attempt to catch or protect it when applying compressed
air.
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o

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear damage or any other abnormal conditions are found
through inspection.

Rotor

Caliper body
Cylinder bore
Piston

Support bracket
Lock boit

Guide pin

|

Visual Check

Inspect the following parts for wear, bending, distortion,
cracking, corrosion, or other abnormal conditions.

Rotor
e Thickness (t)

mm({in)

Minimum Replacement
Standard thickness after thickness
refinishing {Discard)
22.0 (0.866) 20.97 (0.826) 20.6 (0.811)
¢ Runout
Limit mm{in)

0.13 (0.005)

Before inspection, adjust the wheel bearing correctly.
Using a dial gauge, measure the run out at the center of
disc pad contact surface.

e Parallelism (Total circumferential thickness variation)

Limit

mm(in)}

0.015 (0.0006)

Contact surface must be within 0.015 mm at the circum-
ference of 203 mm dia. circle.
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@ Thickness of Disc Pad

Thickness (t) mm(in)
Standard Limit
=2t 10.5 (0.413)
NN
9.5 (0.374) 1.0 (0.039)
t .
{For Australia only)

Replace the front disc pad whenever the pad wear
indicator makes a squeaking noise or when the pad is worn
to within 1 mm of the shoe table.

V All four brake pads should be replaced together.

Seal and Boot

Dust .

ceay  Dustboot  Sieeve Lock bolt The dust seal, dust boot and ring seal are to be replaced
each time the caliper is overhauled.

- Discard thee used rubber parts.

Dust seal
Ringseal Dust boot Caliper
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» «| REASSEMBLY

NG

CALIPER ASSEMBLY

6%
8 5%
4%
* Repair kit

Disassembly Steps
A 1. Body; caliper A 6. Dust boot; sleeve
A 2. Ring seal A 7. Dust boot ; guide pin
A 3. Piston 8. Sleeve
A 4. Dust seal ; piston A 9. Bleeder with cap
A 5. Dust seal ring

Important Operations

1. Body ; Caliper
2. Ring Seal

Apply special grease to the ring seal and cylinder wall, then
insert the ring seal into the cylinder.
The special grease is included in the repair kit.
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3. Piston

When inserting the piston into the cylinder, use finger
pressure only. Do not use a mallet or other impact tools,
since damage to the cylinder wall or ring seal can result.

4. Dust Seal ; Piston
5. Dust Seal Ring

Apply special grease (Approx. 1 g) to the piston and attach
the dust seal to the piston and caliper.
Insert the dust seal ring into the dust seal.

6. Dust Boot ; Sleeve
7. Dust Boot ; Guide Pin

Install the sleeve dust boot on the caliper after applying
special grease (Approx. 1 g} into the sleeve and guide pin
boots, then insert the sleeve into the dust boot.

@\ 9. Bleeder with Cap
Torque kg-m(lb.ft/N-m)
0.6-09(43-6.5/59-8.38)
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REAR DRUM BRAKE ASSEMBLY

«;»| DISASSEMBLY

First, disassemble the brake drum. Then disassemble the rear brake assembly.
Refer to the “REAR AXLE" section for the brake drum disassembly procedure.

MAJOR COMPONENTS

Disassembly Steps

1.
2. Holding spring and cups
A 3
4. Return spring ; upper
5.

6.

Brake line
Return spring ; lower

(shoe to adjust lever)
Return spring ; upper
{shoe to shoe)

Shoe assembly (primary)

MINOR COMPONENTS

Disassembly Steps
Wheel Cylinder Assembly (13)

14.
15.
16.

Boot ; wheel cylinder
Piston assembly
Cup ; piston

17.
18.

. Shoe assembly with lever

Retainer with pin

. Washer ; wave
10.
11.
12.
13.

Lever ; auto adjuster

Shoe assembly (secondary)
Adjuster assembly

Wheel cylinder assembly

Return spring ; piston
Bleeder ; wheel cylinder
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Important Operations

3. Return Spring ; Lower

[©| INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear damage or any other abnormal conditions are found
through inspection.

Visual Check
l:-o\ isua

Inspect the following parts for wear scuffs, scratches, cor-
rosion, stains, deterioration, or other abnormal conditions.

¢ Brake drum

» Back plate

¢ Brake lining

¢ Wheel cylinder body
¢ Piston

¢ Piston cup

» Return spring

@ Thickness of the Brake Lining

Thickness mm(in)
Standard (T) Limit (t)
T% -------------------- sl TFR 5.0 (0.197) 1.0 (0.039)
i 7‘ TFS 4.0 (0.157) 1.0 (0.039)

@ Inspection of the Return Spring

Free length | Set length Set load

mm(in.) mm{in.) kg(lbs.)
Holding spring | 15.0 (0.591) |11.2 (0.441) (12%'% ‘_‘:21 'g)
Wheel cylinder 1.0 0.1
<pring 37.4(1.472) | 80(0315) | .5 %00

3
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Free length | Set length Set load
mmyin.) mmyin.) kgllbs.)
5;:)“8':‘ SPing: | 449 134.9 7207
(adjust lever) (4.917) (5.311) {15.4 +1.6)
Shoe return 112.4 1215 202
spring: upper (4.425) (4.783) (4.4 +0.4)
Shoe return 167.2 190.2 28.0 =2.8
spring: lower (6.583) (7.488) (61.7 £6.4)

Clean Wheel Cylinder Parts
Always use clean brake fluid to clean wheel cylinder parts.

Note:

Do not use mineral-base cleaning solvents such as
gasoline, kerosene, acetone, paint thinner, or carbon

tetrachloride.

Clearance Between the Wheel Cylinder and the Piston

mm{in)
Standard Limit
0.02 - 0.1
(0.001 - 0.004) 0.15 (0.006)
Piston Cups

Inspect the piston cups for wear, distortion, fatigue or other
abnormal conditions.

Measuring the Brake Drum

mm(in)
Standard Limit
TER Inside diameter | 254 {10.000) | 255.5 {10.059)
Run out 0.05 (0.002) 0.15 (0.006)
TFS Inside diameter | 295 (11.614) | 296.5 (11.673)
Run out 0.05 (0.002) 0.15 (0.006)
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-

NG

REASSEMBLY

MINOR COMPONENTS
Reassembly Steps

Wheel Cylinder Assembly (7)

A 1. Body ; wheel cylinder
2. Return spring ; piston
3. Cup ; piston

MAJOR COMPONENTS

Reassembly Steps

A 7. Wheel cylinder assembly
8. Adjuster assembly

9. Shoe assembly (secondary)

10. Lever ; auto adjuster

11. Washer ; wave

12. Retainer with pin

13. Shoe assembly (primary)

> »
oo~

14.

15.

16.
17.

A 18

Piston assembly
Boot ; wheel cylinder
Bleeder ; wheel cylinder

Return spring ; upper
{shoe to shoe)

Return spring ; upper
(shoe to adjust lever)
Return spring ; lower
Holding spring and cups
Brake line
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\'/ Important Operations

1. Body ; Wheel Cylinder

=

Lubricate the cylinder bore with clean rubber grease.

4. Piston Assembly

Install new piston cups on each piston so that the flared end
of the cups are turned to the inboard side of the pistons.

Attach the return spring and the boot to the piston.

Apply DELCO silicone lube No. 5459912 (or equivalent) to
| the piston and the inner face of the boots.

6. Bleeder ; Wheel Cylinder
3\ Torque kg-m(lb.ft/N.-m)

07-12(5.1-8.7/6.9-11.8)

7. Wheel Cylinder Assembly
@\ Torque kg-m{lb.ft/N-m)

1.1-15(8-11/11-15)
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18. Brake Line
_Q_\J Torque kg-m(lb.ft/N-m)
/ 1.3-1.9(9-14/13-19)

Apply grease lightly to back plate A.

— A (3 portions
for each side)
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BRAKE CONTROL

BRAKE PEDAL ASSEMBLY

«»| |»«] REMOVAL AND INSTALLATION

This illustration is based on the LHD model.

Removal Steps

o=

Return spring

Snap pin

Pin ; push rod to pedal

Pin ; fulcrum, pedal to bracket
Pedal assembly with bush

Installation Steps

To install, follow the removal procedure in
reverse order.

Before installation, apply grease to the entire
circumference of the fulcrum pin (4) and push
rod pin (3).

Refer to “SERVICING” in this section for
adjustment procedure of brake pedal.



5~ 46 BRAKES

MASTER CYLINDER

«%| |9« REMOVAL AND INSTALLATION

This illustration is based on the LHD model.

Removal Steps Installation Steps
A 1. Brake line 3. Master cylinder assembly
2. Nut; master cylinder to vacuum A 2. Nut; master cylinder to vacuum
servo servo
3. Master cylinder assembly A 1. Brake line

\'/ Important Operation - Removal

1. Brake Line

Be very careful not to spill brake fluid on the painted
surface. Damage to the painted surface will result.

2. Nut; Master Cylinder to Vacuum Servo
Torque kg-m{lb.ft/N-m)
1.0-16(7-12/9.8-16)

W Important Operation - Installation

1. Brake Line
Q Torque , kg-m(lb.ft/N-m)
09-15(65-11/88-15)
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yu

DISASSEMBLY

* ; Repair kit

Disassembly Steps

Dust seal

Screw

Reservoir ; fluid, brake
Grommet

Ring ; snap

Bolt ; stopper

O EwN =

> >

. Gasket
. Piston assembly ; primary and spring
. Piston assembly ; secondary and spring

Cover ; fluid reservoir

. Seal
. Cylinder assembly ; brake, master
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W Important Operations

When disassembling, inspecting or reassembling the
master cylinder assembly, take care not to bring the parts
into contact with mineral oil or dust. Wash the piston cups
only with brake fluid. Do not use gasoline or other minerai-
base cleaning solvents.

5. Ring; Snap

Remove the snap ring from the cylinder body with pushing
in the primary and secondary pistons.

6. Bolt ; Stopper

Push in the primary and secondary pistons and remove the
stopper bolt completely from the cylinder body, then
remove the primary and secondary piston assemblies.

8. Piston Assembly ; Primary and Spring
9. Piston Assembly ; Secondary and Spring
Don’t remove the spring from the piston.
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[©| INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear damage or any other abnormal conditions are found
through inspection.

Visual Check

Inspect the following parts for wear, distortion, cuts, nicks,
¢ Cylinder inside face corrosion, or other abnormal conditions.
 Piston
¢ Piston cap

» Piston cap spacer
* Return port
* Return spring

@ Master Cylinder Bore Diameter
Standard mm(in)
Cylinder gauge 23.81 (0.938)

(A)
-
Measure the master cylinder
- bore diameter at 3 portions
@ (8) or more, using cylinder gauge,
(A) : Top
(B) : Middle
{C) : Bottom
(C)

Primary piston

@ Clearance between the Master Cylinder and the Piston

Measure the outer diameter of the piston assembly at the
portions shown in the left figure.

mmin}

Standard Limit

0.04-0.125
{0.00158 - 0.00493)

0.15 (0.00591)

Note:

If the clearance deviates from the range shown above,
replace the master cylinder and the piston assembly
together.
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;)

Cd

Return Port

Check the return port for obstructions and if necessary,
clean with a tag wire. Blow away foreign matter with
compressed air.

Primary Piston

After reassembly, push in the primary piston to see that it
returns smoothly.

Repeat the test two or three times to see that brake fluid is
forced out from the front and rear outlets.
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REASSEMBLY

*12

* ; Repair kit
Reassembly Steps
A 1. Cylinder assembly ; brake, master A 6. Bolt; stopper
A 2. Piston assembly ; secondary and A 7. Grommet
spring 8. Reservoir ; fluid , brake
A 3. Piston assembly ; primary and A 9. Screw
spring 10. Seal
4. Ring ; shap 11. Cover ; fluid reservoir
5. Gasket A 12. Dust seal

Al

L

—
@:

i

|

|

\,/ Important Operations

=

1. Cylinder Assembly ; Brake, Master
Lubricate the master cylinder bore with clean rubber

grease. (arrowed portion)
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Primary

T

Jl1t

2. Piston Assembly ; Secondary and Spring

3. Piston Assembly ; Primary and Spring

Lubricate the piston cups on the primary piston assemblies
with rubber grease.

Take care not to scratch the piston cup when installing the
piston assemblies.

Note:
Don’t remove the spring from the piston.

6. Bolt ; Stopper

Depress the primary piston and install the piston stopper
bolt with a new gasket.

Torque kg-m(lb.ft/N-m)

0.7-0.9(5.1~6.5/6.9 - 8.8)

7. Grommet

Lubricate the new grommets with clean rubber grease.
Insert the grommets, with the flared side up, into the
cylinder body.

Apply rubber grease to the dust seal portion.
(The portion indicated by the arrows in the left diagram.)

9. Screw
Torque kg-m{ib.ft/N-m)
0.10 - 0.20 (0.7 - 1.5/ 1.0 - 2.0)
12. Dust Seal

Install the dust seal so that its groove faces downward.



BRAKES 5-53

§

VACUUM SERVO

«

»«| REMOVAL AND INSTALLATION

Removal Steps

©

Nogoewn =

Clamp ; vacuum hose

Vacuum hose

Brake line

Return spring ; brake pedal
Snap pin

Pin ; push rod to brake pedal
Vacuum servo to dash panel and
pedal mounting bracket

Master cylinder assembly
Vacuum servo assembly

Installation Steps

9.
8.
7.

A
A

> >
R R L

Vacuum servo assembly

Master cylinder assembly
Vacuum servo to dash panel and
pedal mounting bracket

Pin ; push rod to brake pedal
Snap pin

Return spring ; brake pedal
Brake line

Vacuum haose

Clamp ; vacuum hose
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\4

(A)

v

Sllwuic

Important Operation - Removal

3. Brake Line

When handling, be careful not to spill brake fluid over the
painted surfaces, as damage to the paint finish will resuit.

Important Operation - Installation

8. Master Cylinder Assembly

Check the distance from the flange face of the vacuum
servo to the end of the push rod before installation of the
master cylinder.

Projection (A) mm(in)

18.0 - 18.2 (0.709 - 0.717)

If the measured distance deviates from the specified range,
make an adjustment with the lock nut @) at the end of the
push rod.

Torque kg-m(lb.ft/N.m)

1.5-25(11-18/15-25)

7. Vacuum Servo to Dash Panel and Pedal Mounting
Bracket

Torque kg-m(ib.ft/N.m)

22-3.2(16-23/22-31)

Apply sealer to the dashboard fitting face.

3. Brake Line
Torque kg-m{lb.ft/N-m)

09-15(65-11/9~15)
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2. Vacuum Hose

1) When removing or replacing the vacuum hose make

[ T
Check| | ! . .
valve || | sure that the arrow on the label of the hase is facing the
N engine.

2) Also confirm that the check valve is facing the engine.

o B\
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PARKING BRAKE (STEM TYPE)

«»| |%«| REMOVAL AND INSTALLATION

PARKING BRAKE STEM ASSEMBLY (LEFT HAND DRIVE MODEL)

Removal Steps Installation Steps
1. Cable front, relay lever side
2. Bolt ; bracket to dash
3. Bolt ; bracket to cross beam
4. Parking brake stem assembly

To install, follow the removal procedure in
reverse order.
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PARKING BRAKE STEM ASSEMBLY (RIGHT HAND DRIVE MODEL)

Removal Steps

1.

oSN e N

Bolt and nut

Collar

Roller

Cable front, relay lever side
Nuts ; bracket to dash

Bolt ; bracket to cross beam
Parking brake stem assembly
Nuts

Bracket ; roller

Installation Steps

To instail, foilow the removal procedure in
reverse order.

Before installation, apply chassis grease
to the roller (3)'s contact surface to the
collar (2) and cable (4).
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FRONT AND REAR CABLE ASSEMBLY

This itlustration is based on the LHD model.

13

0. 22N @
11 || T
{0
1
Jl JJI )]
o U J

Removal Steps

Nut

2. Equalizer bracket

Snap pin, with plain washer
Pin with curved washer
Cable ; front lower

Snap pin, with plain washer
Pin with curved washer
Intermediate cable

Clip

Clip ; fixing bracket

. Cable assembly ; rear
. 2nd relay lever assembly with

return spring
1st relay lever assembly

Installation Steps

A 13.
A2,

11.
10.

> > >

SNWweREOON©©

ist relay lever assembly
2nd relay lever assembly with
return spring

Cable assembly ; rear

Clip ; fixing bracket

Clip

Intermediate cable

Pin with curved washer
Snap pin, with plain washer
Cable ; front lower

Pin with curved washer
Snap pin, with plain washer
Equalizer bracket

Nut
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Axle case V Important Operations - Removal

11. Cable Assembly ; Rear

When abrasion or wear is evident on edge protector, in
must be replaced with new one.

Bracket

7

Edge protector Cable

\'/ Important Operations - Installation
13. 1st Relay Lever Assembly
Thy

Apply grease (BESCO L-2 or equivalent) to the inner and
outer surface of the bushes and cable connecting portions.

I 12. 2nd Relay Lever Assembly with Return Spring

Apply grease (BESCO L-2 or equivalent} to the arrowed
portion in the left figure.

RH side LH side 4x4 8. Intermediate Cable

After applying grease (BESCO L-2 or equivalent) to the
cable guide, set it to the bracket by striking lightly with a
mallet.

4x2

A 3rd crossmember —
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Apply grease (BESCO L-2 or equivalent) to the arrowed
Gbl portion in the left figure.

7. Pin with Curved Washer

Apply grease (BESCO L-2 or equivalent) to the circum-
ference of the pin and joint.

=

m——
<>
—<

6. Snap pin, with Plain Washer
3. Snap pin, with Plain Washer
Discard the used snap pins and use new parts.
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«i+| %] DISASSEMBLY AND REASSEMBLY

-
»

PARKING BRAKE STEM ASSEMBLY

2
‘e
- %, This illustration is based on the LHD model.

Disassembly Steps Reassembly Steps

1. Switch ; parking brake and bolt A 6. Pole
A 2. Cable; front 5. Spring
A 3. Switch actuating pin A 4. Stem

4. Stem 3. Switch actuating pin

5. Spring A 2. Cable; front

6. Pole 1. Switch ; parking brake and bolt
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[
] /W
Ly L

LHD mode!

RHD model

IJES

LHD model

RHD model

Important Operations — Disassembly

2. Cable ; Front

Manually release the lever ratchet and depress the stem
until the cable attachment at the lower end of the stem is
visible. Remove the cable from the stem lower end.

3. Switch Actuating Pin

Align the parking brake switch actuating pin with the hole
in the housing. Using a flat head punch, drive out the pin.

Important Operations — Reassembly

6. Pole
4. Stem

Before reassembly, apply chassis grease to the arrowed
portion in the left figures.

2. Cable ; Front

Before reassembly, apply chassis grease to the entire
inside surface of the cable boot (arrowed in the left figure)
fully.
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|©| INSPECTION AND REPAIR

Make necessary adjustments, repairs, and parts replacements if wear, damage or other problems are dis-
covered during inspection.

Adjustment Procedure of Parking Brake

s Parking brake

Refer to “SERVICING” in this
section for adjustment procedure
of parking brake.




5 - 64 BRAKES

PARKING BRAKE (FLOOR MOUNT TYPE)

«»| [« REMOVAL AND INSTALLATION

PARKING BRAKE LEVER AND FRONT CABLE ASSEMBLY

Removal Steps

ONOOREWN =

Lock nut

Adjust nut
Equalizer

Center console
Bolt

Switch connector
Parking brake lever

Parking brake front cable

311RV008

Installation Steps

A 8. Parking brake front cable
Parking brake lever
Switch connector

Bolt

Center console

Equalizer

Adjust nut

Lock nut

SN~

V Important Operation - Installation

=

ll‘ll

8. Parking Brake Front Cable

Apply grease (BESCO L-2 or equivalent) to the front cable
before installation.

o After instaliation, be sure to adjust the parking brake.
Refer to ”SERVIQING" of this section.
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§

REAR CABLE ASSEMBLY

)
@

Removal Steps

1. Lock nut

2. Adjusting nut

Clip and bolt; cross member
Bolt

Retainer

Clip and bolt; side member
Clip and bolt; side member
Clip and bolt; spring eye
Clip and bolt; leaf spring
Hand brake rear cable

> >
SOWNOO AW

>

31IRV004

Installation Steps

A10.
. Clip and bolt; leaf spring

. Clip and bolt; spring eye

. Clip and bolt; side member
. Clip and bolt; side member
. Retainer

. Bolt

. Clip and bolt; cross member
. Adjusting nut

. Lock nut

P >
SNWHEOONDO®

Hand brake rear cable
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Retainer

Adjusting nut

\

Equalizer

311RVO06

W Important Operations — Removal

Preparation

+ Raise vehicle to the working level. Support the axle
assembly with the proper jack and chassis stands.

Remove the tire and wheel.

¢ Remove the brake drum.

Lock Nut
Adjusting Nut
Bolt

Retainer

o Loosen lock nut and adjusting nut, then disconnect
rear cable from the equalizer.

e Remove bolt and retainer.

g ~N =

o Remove pin and curved washer of the rear brake,
then disconnect rear cable.

V Important Operations - Installation

10. Hand Brake Rear Cable

= * Apply grease (BESCO L-2 or equivalent) to the
circumference of the pin and joint.

* Apply grease (BESCO L-2 or equivalent) to the
equalizer joint portion.

Clip and Bolt; Leaf Spring
Clip and Bolt; Spring Eye
Clip and Bolt; Side Member
Clip and Bolt; Side Member
3. Clip and Bolt; Cross Member

‘ Torque kg-m(lb.ft/N.m)
‘ QI . 0.6(4.3/6)

o N ® ©
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Retainer

Adjusting

N\

Equalizer

Lock nut

nut

311RV00S

5. Retainer
4. Bolt
Torque kg-m({lb.ft/N-m)

0.6 (4.3/16)

2. Adjusting Nut

1. Lock Nut
e Apply grease (BESCO L-2 or equivalent) to the front
cable contact portion.
e Connect rear cable to the equalizer, then adjust the
parking brake. Refer to “SERVICING".
« Tighten lock nut to the specified torque.

Torque kg-m(tb.ft/N-m)

0.6(4.3/16)
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TROUBLESHOOTING

Condition and Cause

Correction

Poor Brake Action
Master cylinder faulty
Power cylinder faulty
Level of brake fluid in reservoir too low
Air in hydraulic circuit
Front disc brake caliper faulty
Rear brake wheel cylinder faulty
Water or oil on brake pads or linings
Brake pads or linings hardened
Brake pads or linings in poor contact with rotor or brake drum
Brake pads or linings worn
Brake disc or drum rusted
Check valve in vacuum hose faulty

Correct or replace
Correct or replace
Replenish and bleed
Bleed

Clean or replace
Clean or replace
Clean or replace
Replace

Correct

Replace

Grind or replace
Correct or replace

Brake Squeak
Brake pads or linings worn
Brake pads or linings hardened
Brake pads or linings in poor contact with rotor or brake drum
Brake disc(s) warped, worn or damaged
Disc brake anti-squeak shims fatigued
Front hub bearings loose or preload is incorrect
Brake disc or drum rusted

Replace
Replace
Correct
Grind or replace
Replace
Adjust or replace
Grind or replace

Brake Pull
Tire inflation pressures unequal
Front whee! alignment incorrect
Water or oil on brake pads or linings
Brake pads or linings hardened
Brake pads or linings worn excessively
Brake drum or rotor worn or scored
Front or rear wheel cylinder or disc brake caliper malfunctioning
Front hub bearing preload incorrect
Brake pad or lining clearances unequal

Adjust

Adjust

Clean or replace

Replace

Replace

Grind or replace

Clean or replace

Adjust or replace
Adjust or replace

Brake Drag
Parking brake maladjusted
Brake pad or lining clearance insufficient
Brake pedal free play insufficient

Piston in master cylinder sticking

Pistons in disc brake caliper sticking

Pistons in rear brake wheel cylinders sticking
Brake pads sticking in caliper

Return springs weakened

Parking brake binding

Front hub bearing preload incorrect

Rear brake shoes not returning

Obstructions in hydraulic circuit
Rotor warped excessively

Rear brake drum distorted

Piston cups swollen

Check valve ; vacuum hose faulty
Parking cable sticking

Rear disc brake over adjust

Adjust

Adjust

Adjust brake pedal height or power
cylinder operating rod

Clean or replace

Replace piston seals

Clean or replace

Clean

Replace

Overhaul rear brakes

Adjust or replace

Correct or replace brake back plate,
check automatic adjuster and replace
as necessary

Clean

Grind or replace

Grind or replace

Replace brake fluid and piston cups

Replace

Clean or replace

Adjust or overhaul rear brakes

Excessive Brake Pedal Travel
Air in hydraulic circuit
Level of brake fluid in reservoir too low

Master cylinder push rod clearance excessive
Leakage in hydraulic system
Rear disc brake autoadjuster malfunction

Bleed hydraulic circuit

Replenish brake fluid reservoir to
specified level and bleed hydraulic
circuit as necessary.

Adjust

Correct or replace defective parts

Overhaul rear brakes
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SECTION 6
TROUBLESHOOTING
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6—2 TROUBLESHOOTING

Refer to the following troubleshooting charts to quickly pinpoint and repair engine probiems.

1. This Section is divided into ten Sub-Sections.
Refer to the Table of Contents.
2. Each troubleshooting chart has three headings arranged from left to right.
Example:
1503
3. INSUFFICIENT POWER
Checkpoint Trouble Cause Countermeasure
Fuel line NG zl::,ﬂ::r cartridge clogged Replace the fuel filter
NG Fuel line clogged Clean the fuel line
-\/—__\_-/_\_—/
M__/
Fuel pump NG Defective fuel pump Replace the fuel pump
T
3. Easily checked areas are presented at the beginning of the troubleshooting chart. Procedures become
more complex as the chart progresses.
4. It is suggested that you work from the beginning of the troubleshooting chart. Do not start from the
middle.
5. ltis possible that a seemingly apparent engine problem is not related to the engine.
For example, the engine may appear to have insufficient power. This could be caused by dragging
brakes or a slipping clutch instead of an engine malfunction.
Refer to the other troubleshooting charts if required.
6. Optional equipment and variations are included in the troubleshooting charts.

If the vehicle you are servicing is not equipped with a particular option or variation noted in the ‘“Check-
point’” frame, disregard the frame and move on to the next one.
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1. HARD STARTING

1. STARTER MOTOR INOPERATIVE

Checkpoint Trouble Cause Countermeasure
B NG Loose battery cable terminals Clean and/or retighten the bat-
attery . . .
Poor connections due to rusting tery cable terminals
NG .
Battery discharged or weak Recharge or replace the battery
NG .
Fan belt loose or broken Adjust or replace the fan belit
oK
. NG . .
Main fuse Main fuse shorted Replace the main fuse
OK
R NG Defective starter switch or Replace the starter switch or
Starter switch
starter relay the starter relay
OK
Starter motor NG Defective magnetic switch or RePalr or replace the magnetic
starter relay switch
NG Defective starter motor Repair or replace the starter motor
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150102

2. STARTER MOTOR OPERATES BUT ENGINE DOES NOT TURN OVER

Checkpoint Trouble Cause Countermeasure
NG Loose battery cable terminals Clean and/or retighten the bat-
Battery . ! .
Poor connections due to rusting tery cable terminals
NG .
Battery discharged or weak Recharge or replace the battery
NG .
Fan belt loose or broken Adjust or replace the fan belt
OK
NG . .. .
Starter motor Defective pinion gear Replace the pinion gear
NG Defective magnetic switch Repaw or replace the magnetic
switch
NG Brush wear Replace the brush and/or the
Weak brush spring brush spring
oK
Engine NG Piston, crank bearing seizure, Repair or replace the related

or other damage

parts
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{

3. ENGINE TURNS OVER BUT DOES NOT START

Checkpoint

Trouble Cause

Countermeasure

Engine stop mechanism

NG

Defective fuel cut solenoid valve

Replace the fuel cut solenoid
valve

1500010301

FUEL IS NOT BEING DELIVERED TO THE INJECTION PUMP

Fuel NG Fuel tank is empty Fill the fuel tank
OK
. Repair or replace the fuel lines
.. NG Clogged or damaged fuel lines . .
Fuel piping Loogsz fuel line co?mections Retighten the fuel line
connections
OK
F " NG Fuel filter overflow valve does Repair or replace the fuel filter
uel filter
not close overflow valve
NG Replace the fuel filter element or
Clogged fuel filter element the fuel filter cartridge
oK
Fuel system NG Air in the fuel system Bleed the air from the fuel system
oK
NG

Fuel feed pump

Defective feed pump

Repair or replace the feed pump
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FUEL IS BEING DELIVERED TO THE INJECTION PUMP

Checkpoint Trouble Cause Countermeasure
NG
Fuel Use of the wrong fuel Use the correct fuel
NG . .
Water particles in the fuel Change the fuel
OK
Fuel system NG Air in the injection pump Bieed the air from the fuel system
OK
Injection nozzle NG Injection nozzle sticking Replace the injection nozzle
NG Injection nozzle injection starting Adjust or replace the injection
pressure too low
- nozzle
Improper spray condition
OK
NG Defective fuel injection nozzle
Injection pump resulting in fuel drippage after Replace the delivery valve
fuel injection
NG Injection pump plunger worn or Replace the injection pump

Continued on the next page

stuck

plunger assembly
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Checkpoint

Continued from the previous page

Trouble Cause

Countermeasure

Iniection pum NG Injection pump drive shaft seizure Replace the injection pump drive
J pump or other damage shaft
NG Injection pump governor spring Replace the injection pump

seizure

governor spring
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2. UNSTABLE IDLING

Checkpoint Trouble Cause Countermeasure
. NG . . . -
Idling system Idling improperly adjusted Adjust the idling
oK
Fast idling speed control device NG Defective fa?st idling speed Repair or replace t'he fast idling
control device speed control device
oK
NG Accelerator control system Adjust the accelerator control
Accelerator control system . '
improperly adjusted system
OK
NG X
Fuel system Fuel system leakage or blockage Repair or replace the fuel system
NG - .
Air in the fuel system Bleed the air from the fuel system
NG . .
Water particles in the fuel system Change the fuel
oK
Fuel filter NG Clogged fuel filter element Replace the fuel filter cartridge

the fuel filter cartridge

Continued on the next page
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Checkpoint Trouble Cause Countermeasure
Continued from the previous page
oK
NG .
Fuel feed pump Defective fuel feed pump Replace the fuel feed pump
oK
_— NG L. . L
Injection nozzle Injection nozzle sticking Replace the injection nozzle
NG Injection nozzle injection starting Adjust or replace the injection
pressure too low
- nozzle
Improper spray condition
OK
NG Defective delivery valve resulting
Injection pump in fuel drippage after fuel Replace the delivery vaive
injection
NG lnjgctnon timing improperly Adjust the injection timing
adjusted
NG L . S
Insufficient injection volume Adjust the injection volume
NG

Continued on the next page

Defective idle spring

Replace the idle spring
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Checkpoint

Continued from the previous page

Injection pump

NG

Trouble Cause

Countermeasure

NG

Defective governor lever operation

Repair or replace the governor
lever

NG

Regulator valve improperly
adjusted

Adjust or replace the regulator
valve

NG

Broken plunger spring

Replace the plunger spring

NG

Worn plunger

Replace the plunger assembly

OK

Valve clearance

NG

Worn cam disc

Replace the cam disc

oK

Compression pressure

NG

Vaive clearance improperly
adjusted

Adjust the valve clearance

Blown out cylinder head gasket
Worn cylinder liner

Piston ring sticking or broken
Improper seating between the
valve and the valve seat

Replace the related parts
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3. INSUFFICIENT POWER
Checkpoint Trouble Cause Countermeasure
Air cleaner NG Clogged air cleaner element Clean or replace the air cleaner
element
OK
NG . .
Fuel Water particles in the fuel Replace the fuel
OK
) NG . Replace the fuel filter element or
Fuel filter Clogged fuel filter element the fuel filter cartridge
oK
Fuel feed pump NG Defective fuel feed pump Repair or replace the fuel feed
pump
OK
Injection nozzle NG injection nozzle sticking Replace the injection nozzle
NG Injection nozzle injection starting Adjust or replace the injection

OK

pressure too low
improper spray condition

nozzle

Fuel injection pipes

NG

Continued on the next page

Fuel injection pipes damaged or
obstructed

Replace the fuel injection pipes
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Checkpoint

Continued from the previous page
oK |

Trouble Cause

Countermeasure

Continued on the next page

Weak governor spring

injection pump NG Defective regulating vaive C:ISZ" or replace the regulating
NG . . .
Defective delivery vaive Replace the delivery valve
NG L . .
Defective timer Repair or replace the timer
NG . .
Worn cam disk Replace the cam disk
NG . Adjust or replace the control
Improper control lever operation
lever
NG Adjust the injection timing
Defective injection timing Repair or replace the injection
pump timer
NG

Replace the governor spring
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Checkpoint

Continued from the previous page

Trouble Cause

Countermeasure

Worn plunger

Replace the plunger assembly

Worn cam disc

Replace the cam disc

Blown out cylinder head gasket
Worn cylinder liner

Piston ring sticking or broken
Improper seating between the
valve and the valve seat

Replace the related parts

Valve clearance improperly
adjusted

Adjust the valve clearance

Valve spring weak or broken

Repiace the valve spring

injection pump NG
NG
OK
Compression pressure NG
OK
Valve clearance NG
OK
Valve spring NG
OK
Exhaust system NG
OK
NG

Full load adjusting screw seal

Exhaust pipe clogged

Clean the exhaust pipe

Open and improperly set
adjusting screw seal

Adjust and reseal the adjusting
screw
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4. EXCESSIVE FUEL CONSUMPTION
Checkpoint Trouble Cause Countermeasure
NG Repair or replace the fuel system
Fuel system Fuel leakage related parts
OK
Air cleaner NG Clogged air cleaner element Clean or replace the air cleaner
element
OK
- NG . - . -
idling speed Poorly adjusted idling speed Adjust the idling speed
OK
. NG Injection nozzle injection starting Adjust or replace the injection
Injection nozzle pressure too low
- nozzle
Improper spray condition
OK
Fuel injection timing NG Fu.el injection timing improperly Adjust the fuel injection timing
adjusted
OK
NG Defective delivery valve resuit-
Injection pump ing in fuel drippage after fuel Replace the delivery valve
injection
0K
NG | Valve clearance improperly

Valve clearance

Continued on the next page

adjusted

Adjust the valve clearance
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Checkpoint Trouble Cause Countermeasure

Continued from the previous page
oK |

Blown out cylinder head gasket
NG Worn cylinder liner
Compression pressure Piston ring sticking or broken Replace the related parts
Improper seating between the
valve and the valve seat

OK

Valve spring NG Valve spring weak or broken Replace the valve spring
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1505

5. EXCESSIVE OIL CONSUMPTION
Checkpoint Trouble Cause Countermeasure
. , NG Engine oil unsuitable Replace the engine oil
Engine oil . . . .
Too much engine oil Correct the engine oil volume
OK
Oil seal and gasket NG Oil leakage from the oil seal Replace the oil seal and/or the
" se 4 and/or the gasket gasket
OK
. NG . .
Air breather Clogged air breather Clean the air breather
oK
NG Replace the intake and exhaust

Intake and exhaust valves

Worn valve stems and vaive guides

valves and the valve guides
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Checkpoint

6. OVERHEATING

Trouble Cause

Countermeasure

Insufficient cooling water

Replenish the cooling water

Oil leakage from the fan coupling

Replace the fan coupling

Fan belt loosé or cracked causing
slippage

Replace the fan belt

Defective radiator cap or clogged
radiator core

Replace the radiator cap or clean
the radiator core

Defective water pump

Repair or replace the water pump

Cooling water NG
OK

Fan coupling (if so equipped) NG
OK

Fan beit NG
oK

Radiator NG
OK

Water pump NG

|

oK

Cvlinder head and cylinder body | NG

sealing cap

oK

Thermostat NG

Defective sealing cap resulting in
water leakage

Replace the sealing cap

Continued on the next page

Defective thermostat

Replace the thermostat
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Checkpoint Trouble Cause Countermeasure
Continued from the previous page
0OK ‘
Cooling system NG Coo!mg systern clogged by Clean th.e foreign material from
foreign material the cooling system
OK
NG Fuel injection timing improperly

Fuel injection timing

adjusted

Adjust the fuel injection timing
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WHITE EXHAUST SMOKE

Trouble Causeé

Countermeasure

Water particles in the fuel

Replace the fuel

Delayed fuel injection timing

Adjust the fuel injection timing

7l
Checkpoint
Fuel NG
OK
Fuel injection timing NG
OK
. NG
Compression pressure
OK
Inlet and exhaust valves NG

Valve seals

Blown out cylinder head gasket
Worn cylinder liner

Piston ring sticking or broken
Improper seating between the
valve and the valve seat

Replace the related parts

Defective valve seails
Worn valve stems and valve
guides

Replace the valve seals, the
valves, and the valve guides
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1508

8. DARK EXHAUST SMOKE

Checkpoint Trouble Cause Countermeasure
Air cleaner NG Clogged air cleaner element Clean or replace the air cleaner
element
OK

NG Injection nozzle injection starting
Injection nozzle pressure too low
Improper spray condition

Adjust or replace the injection
nozzle

OK

NG Fuel injection timing improperly
adjusted

Adjust the fuel injection timing

Fuel injection timing

OK
NG Defective delivery valve resulting
Injection pump in fuel drippage after fuel Replace the delivery valve
injection
NG

Excessive injection volume Adjust the injection volume
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§

9. OIL PRESSURE DOES NOT RISE

Trouble Cause

Countermeasure

Improper viscosity engine oil
Insufficient engine oil

Replace the engine oil
Correct the engine oil volume

Defective oil pressure gauge or
unit
Defective indicator light

Repair or replace the oil pres-
sure gauge or unit
Replace the indicator light

Clogged oil filter element

Replace the oil filter element or
the oil filter cartridge

Relief vaive sticking and/or weak
bypass valve spring

Replace the relief valve and/or
the bypass valve spring

Clogged oil pump strainer

Clean the oil pump strainer

Checkpoint
Engine oil NG
OK
Oil pressure gauge or unit NG
Oil pressure indicator light
OK
Qit filter NG
oK
. NG
Relief valve and bypass valve
oK
Oil pump NG
NG
oK
NG

Rocker arm shaft

Worn oil pump related parts

Replace the oil pump related
parts

Continued on the next page

Worn rocker arm bushing

Replace the rocker arm bushing
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Checkpoint Trouble Cause Countermeasure
Continued from the previous page

OK

NG Worn camshaft and camshaft Replace the camshaft and the
Camshaft R .

bearing camshaft bearings

oK

NG Replace the crankshaft and/or

Crankshaft and bearings

Worn crankshaft and bearings

the bearings
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10. ABNORMAL ENGINE NOISE

1. Engine Knocking

1510

Checkpoint Trouble Cause Countermeasure

Check to see that the engine has been thoroughly warmed up before beginning the troubleshooting procedure.

Fuel NG Fuel unsuitable Replace the fuel

OK

NG Fuel injection timing improperly

Fuel injection timing Adjust the fuel injection timing

adjusted

OK

. NG Improper injection nozzle starting Adjust or replace the injection
Injection nozzle ..

pressure and spray condition nozzle

OK

C . NG Biown out head gasket Replace the head gasket or the
ompression pressure . . - .

Broken piston ring piston ring

2. Gas Leakage Noise

Tighten the exhaust pipe
connections
Replace the exhaust pipes

NG Loosely connected exhaust pipes
Broken exhaust pipes

Exhaust pipes

OK

Replace the washers
Tighten the injection nozzles
and/or the glow plugs

Injection nozzles and/or glow NG Loose injection nozzles and/or
plugs glow plugs

Continued on the next page



6—24 TROUBLESHOOTING

Checkpoint

Continued from the previous page
OK l

2. Gas Leakage Noise

Trouble Cause

Countermeasure

Loosely connected exhaust mani-
fold and/or glow plugs

Tighten the exhaust manifoid
connections

Damaged cylinder head gasket

Replace the cylinder head gasket

3. Continuous Noise

Loose fan belt

Readjust the fan belt tension

Loose cooling fan

Retighten the cooling fan

Worn or damaged water pump
bearing

Replace the water pump bearing

Exhaust manifold NG
OK
Cylinder head gasket NG
Fan belt NG
OK
Cooling fan NG
OK
Water pump bearing NG
OK
Alternator or vacuum pump NG
oK
NG

Valve clearance

Defective alternator or vacuum
pump

Repair or replace the alternator
or the vacuum pump

Valve clearance improperly
adjusted

Adjust the valve clearance
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Checkpoint

4. Slapping Noise

Trouble Cause

Countermeasure

Vaive clearance NG Va!ve clearance improperly Adjust the valve clearance
adjusted
OK
NG
Rocker arm Damaged rocker arm Replace the rocker arm
OK
NG .
Fiywheel Loose flywheel bolts Retighten the fiywheel boits
OK
. NG Worn or damaged crankshaft Replace the crankshaft and/or
Crankshaft and thrust bearings and/or thrust bearings the thrust bearings
OK
Crankshaft and connecting rod NG Worn or damaged crankshaft Replace the crankshaft and/or
bearings and/or connecting rod bearings the connecting rod bearings
OK
Connecting rod bushing and NG Worn or damaged connecting rod Replace the connecting rod
piston pin bushing and piston pin bushing and/or the piston pin
oK
NG Worn or damaged piston and Replace the piston and the cylin-

Piston and cylinder liner

cylinder liner
Foreign material in the cylinder

der liner
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Turbocharger
1) ENGINE HAS LESS THAN NORMAL POWER
Checkpoint Trouble Cause Countermeasure
. NG .
Air cleaner Restricted Clean or replace
OK
. NG .
Intake pipe and hose Restricted Clean or replace
OK
. . NG . .
Compressor / intake manifold Loose (Leaking) Repair
OK
Exhaust manifold / NG . .
turbine inlet Loose (Leaking) Repair
OK
Exhaust piping and
silencersp pIng NG Restricted Clean or replace
OK
. NG .
Air breather Restricted Clean or replace
OK
Boost compensator NG ) .
(Injection pump) Defective Repair or replace

Continued on the next page
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Continued from the previous page

OK

Compressor wheel

oK

Turbine wheel

OK

Checkpoint Trouble Cause Countermeasure
NG Impact damage Replace
NG Impact damage Replace
NG Carbon build-up Replace
NG Dragging or seized Replace

Rotating assembly
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2) BLUE OR BLACK SMOKE

Checkpoint Trouble Cause Countermeasure
. . NG . .
Air cleaner or intercooler Restricted Clean, repair, or replace
OK
. NG
Turbocharger oil seal Leakage Replace
OK
. L NG . .
Turbocharger oil drain pipe Restricted Repair or replace
OK
NG . .
PCV system Defective Repair or replace
oK
NG . .
Crankcase Excessive pressure Repair
OK
NG
Compressor wheel Impact damage Replace
OK
. NG
Turbine wheel Impact damage Replace

Continued on the next page
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Checkpoint Trouble Cause Countermeasure

Continued from the previous page

OK

Center housing oil drain NG
passage

Restricted Clean or replace
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3) EXCESSIVE OIL CONSUMPTION

Checkpoint Trouble Cause Countermeasure
NG . .
P.C.V system Defective Repair or replace
OK
NG |° . .
Crankcase Excessive pressure Repair
oK
. NG
Turbocharger oil seal Leakage Replace
OK
S NG .
Turbocharger oil drain pipe Restricted Clean or replace
OK
. NG . .
Turbine wheel Impact damaged Replace the turbine housing
OK
NG Replace the compressor
Compressor wheel Impact damage housing and rotating
assembly
OK
NG
Oil Pressure Excessive Repair

Continued on the next page



TROUBLESHOOTING 6-31

Checkpoint Trouble Cause Countermeasure

Continued from the previous page

OK

Center housing oil drain NG
passage

Restricted Clean or replace
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4) EXCESSIVE TURBOCHARGER NOISE

Checkpoint Trouble Cause Countermeasure
Intake and exhaust NG .
system joints Loose Repair

OK
Intake and exhaust NG .
system gaskets Damaged Repair
OK
- NG .
Turbocharger rotating parts Rough rotation Replace
OK
NG . , . .
Compressor wheel Rubbing against housing Repair or replace
NG Damaged Replace
OK
. NG . . . .
Turbine wheel Rubbing against housing Repair or replace
NG

Continued on the next page

Damaged

Replace
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Checkpoint

Continued from the previous page

Trouble Cause

Countermeasure

NG Carbon deposits Clean or replace
OK
Qil Level NG Too low Correct
NG
Contaminated Replace oil
OK
. . NG . .
Turbocharger oil feed pipe Restricted Repair or replace
OK
. . NG .
Turbine housing Carbon deposits Clean
OK
. NG .
Compressor housing Dirty Clean
oK
. . NG
Turbine shaft bearings Worn Replace
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5) EXCESSIVE ROTATING PART WEAR

Checkpoint Trouble Cause Countermeasure
. . NG .
Engine oil Contaminated Change
NG
Wrong grade or type Change
oK
. . NG .
Turbocharger oil feed pipe Restricted Clean or replace
OK
. NG .
Turbocharger oil seal Defective Replace
Center housing oil drain NG .
passage Restricted Clean or replace
OK
) NG . -
Turbine shaft Oil sludge and coking Replace
OK
NG

Engine lubrication system Inadequate oil supply Correct
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MAIN DATA AND SPECIFICATIONS

Engine model
Item

4JA1 4JB1T

Engine type

Combustion chamber type
Cylinder liner type

Timing gear train system

No. of cylinders ~bore x stroke mm{in)
No. of piston rings

Total piston displacement cm3(ind)
Compression ratio {to 1)

Compression pressure kg/cm?(psi/kPa)
Engine weight kg(lb)
Fuel injection order

Fuel injection timing BTDC deg
Specified fuel type

ldling speed rpm
Valve clearances (At cold): Intake  mm(in)

Exhaust mm(in)

Intake vaives Open at (BTDC) deg
Close at (ABDC) deg
Exhaust valves Open at (BBDC) deg
Close at (ATDC) deg

Fuel system
Injection pump type
Governor type
Injection nozzle type

Injection nozzle opening kg/cm?(psi/kPa)
pressure (Design value)

Single spring type

Main fuel filter type

Lubricating system

Lubricating method

Specified engine oil (APl grade)

Oil pump type

Oil filter type

Oil capacity (When engine lit{US/UK gal)
dry)

Oil cooler type

Four-cycle, overhead valve, water cooled
Direct injection
Dry type, chrome plated, stainless steel tube
Gear drive
4-93x92(3.66x3.62) | 4-93x102(3.66x 4.02)
Compression ring: 2/ Qil ring: 1
2,499 (152.4) ’ 2,771 (169.0)
18.5 18.1
31 {(441/3) - 200 rpm
Approximately 226 (498) | Approximately 250 (550)
1-3-4-2
12 | 11
SAE No. 2 diesel fuel

750

0.4 (0.016)

0.4 (0.016)
245
55.5
54.0
26.0

BOSCH distributor VE type
Mechanical (Variable speed) | Mechanical (Limit speed)
Hole with 5 orifices

185 (2,631/18,143)

Cartridge paper element and water separator

Pressure circulation

CCorCD CcD

Gear
Cartridge paper element

6.5 (1.7/1.43)

Water cooled

4JB1T : 4JB1 Engine with turbocharger.
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Engine model
ltem 4JA1 4JB1T
Cooling system
Water pump type Centrifugal
Thermostat type Wax pellet with jiggle valve
Air cleaner type Dry paper element
Battery type/voltage x No. of units 95D31R-12 x 1
Alternator capacity V-A (Kw) 12 - 40 (480) [ 12 - 50 (600)
Starter motor output V-Kw 12-2.0
Turbocharger model *|HI RHF4H
Turbine type Radial-inflow
Compressor type Radial-outflow
Maximum permissible speed rpm 172,000

*IHI : Ishikawajima-Harima Heavy Industries., Ltd.
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The torque values given in the following table should be applied whenever a

TORQUE SPECIFICATION

STANDARD BOLTS

particular torque is not

specified.
kg-m(lb.ft/N-m)
Strength 4.8 (4T) (7T) 8.8 9.8 (9T)
Class
Bolt Refined Non-Refined
dentification
Bolt —_—
DiameterXx No mark
Pitch (mm)
M6X10 0.60+0.20 0.75+0.25 -
(4.33+1.44/5.88+1.96) (5.43+1.80/7.35+2.45)
M 8 X125 1.30+0.50 1.75+0.55 2.40+0.70
(9.40+3.62/12.74+4.90) (12.66+4.00/17.15+5.39) (17 36+5.06/23.52+6.86)
M10 X 1.25 2.80+0.70 3.75+0.95 5.10+£1.30
(20.25+5.06/27.44+6.86) (27.12+6.87/36.75+9.31) (36.89+9.40/49.98+12.74)
M12 X 1.25 6.25+1.25 7.75+1.55 9.65+1.95
(45.21+9.04/61.25+12.25) (56.06+11.21/75.95+15.19) (69.80+14.10/94.57+19.11)
M14 X 15 9.75+1.95 11.85+2.35 14.50+2.90
(70.52+14.10/95.55+19.11) (85.71+17.00/116.13+23.03) {104.88+21.00/142.10+28.42)
M16 X 1.5 13.30+2.70 17.30+3.50 20.40+4.10
{96.20+19.53/130.34+26.46) (125.13+25.32/169.54+ 34.30) (147.55+29.66/199.92+40.18)
M18 X 15 19.20+3.80 24.90+5.00 29.30+5.90
{138.87+27.49/188.16+37.24) (180.10+36.17/244.02+:49.00) {211.93+42.67/287.14+57.82)
M20 X 1.5 26.30+5.30 34.40+6.90 40.40+8.10
(190.23+38.33/257.74+51.94) (248.82+49.41/337.12+67.62) (292.21+58.59/395.92+79.38)
M22 X 1.5 33.90+8.30 46.25+9.25 54.10+10.80
{245.20+60.03/332.22+81.34) {334.53+66.91/453.25+90.65) (391.30+78.12/530.18+ 105.84)
M24 X 2.0 45.80+9.20 58.20+14.30 70.60+14.10
(331.27+66.54/448.84+90.16) (420.96+103.43/570.36+140.14) (510.65+101.99/691.88+138.18)
*M10 X 18 2.70+0.70 3.70+0.90 4.90+1.20
(19.53+5.06/26.46+6.86) (26.76+6.50/36.26+8.82) (35.44+8.68/48.02+11.76)
*M12 X 15 5.80+1.20 7.20+1.40 9.10+1.80
(41.95+8.68/56.84+11.76) (52.08+10.13/70.56+13.72) (65.82+13.02/89.18+17.64)
*M14 X 2.0 9.10+1.80 11.20+2.20 13.60+2.70
(65.82+13.02/89.18+17.64) (81.01+15.91/109.76+21.56) (98.37+19.53/133.28+26.46)
*M16 X 2.0 12.70+2.50 16.50+3.30 19.50+3.90
{91.86+18.08/124.46+24.50) {119.34+23.87/161.70+32.34) (141.04+28.21/191.10+38.22)

An asterisk (*) indicates that the bolts are used for female threaded parts that are made of soft ma-
terials such as casting. Those shown in parentheses in the strength class indicate the classification

by the old standard.

R

FLARE NUTS

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

Pipe diameter mm{in)

Torque

Pipe diameter mm(in)

Torque

4.76 {0.187)
6.35 (0.250)
8.00 (0.315)

1.565+0.25 {11.2+ 1.8/15.2+2.45)
2.70+0.30 (19.5+2.1/26.48+2.94)
4.50+0.50 (32.5+3.6/44.14+4.90)

10.00 {0.394)
12.00 (0.472)
15.00 (0.591)

5.50+0.5 {39.7+3.6/53.95+4.90)
9.00+1.0 (65.0+7.2/88.29+9.80)
10.75+1.25 (77.7+9.0/105.45+12.26)
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A

§

SPECIAL PARTS FIXING NUTS AND BOLTS

Cylinder Head Cover, Cylinder Head, and Rocker Arm Shaft Bracket

kg-m(ib.ft/N.m)

1.3+0.5
(9.4 + 3.6/12.7 £ 4.9)

55+ 05
(39.8 £ 3.6/53.9 + 4.9)

15105
(10.8 £ 3.6/14.7 £ 4.9)

(=)
P /J\be AS J? 1st Step 2nd Step |3rd Step
RV | / (3%
: >\ /) . 50205 o o .
P o ,"z e[y L |36.2:3.6/49.00=4.90) | 975" | 80-75
/g E’ej// \ - ¢/ /'; /) Lubricate with the engine oil
L < 4
NSy
s\ 3 A~ (AW
M N T T4
0) ‘¢Q ¢
a J
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Crankshaft Bearing Cap, Connecting Rod Bearing Cap,

Crankshaft Damper Pulley, Flywheel, and Oil Pan

kg-m(lb.ft/N-m)

4JA1
85 0.5
(61.4 + 3.6/83.3 £ 4.9)
4JB1T
1st step 2nd step
(3.0 = 0.5/21.7 + 3.6/29 = 5)}; 45°~75°

Lubricate with engine oil

(86.8 + 3.6/117.6 £+ 4.9)

120+ 0.5

17 1 S

(123.0 £ 7.2/166.6 + 9.8) f@
A\ U
Lubricate with engine oil @ ' \

21020
(151.9 = 14.5/205.9 = 19.6)

09=0.2
6.5+1.4/9=2)

19205 Y
(13.723.6/18.6 = 4.9) (32.5 = 3.6/44.1 = 4.9)

Lubricate with engine oil
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Timing Gear Case, Pulley Housing, Timing Gear,

and Camshaft

{

kg-m(lb.ft/N-m)

Gear Drive Type

1.9+0.4
(13.7+:2.9/18.6+3.9)

)

111
{79.6+7.2/107.8+9.8)

1.9+05
(13.7+3.6/18.6+4.9)

1111
{79.6+7.2/107.8+9.8)

1.9+05
(13.7+3.6/18.6+4.9)

8.4:0.8
{60.8+5.8/83.3+7.8)
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Cooling and Lubricating System

kg-m(ib.ft/N-m)

19+05
(13.7+£ 3.6/18.6 £ 4.9)

1.9+ 0.5

3.0+05
(21.7 £ 3.6/29.4 £ 4.9)

4JB1T

1.9+0.5
(13.7 + 3.6/18.6 £ 4.9)

N

20+05

S

ol o

0.8+0.2
(5.8+1.5/7.8 + 2.0)

1.9+0.5
(13.7 £ 3.6/18.6 £ 4.9)

0.8 + 0.2
(5.8+1.4/7.8+2.0)

3.0+05
(21.7 £ 3.6/29.4 + 4.9)

1.9+ 05
(13.7 £ 3.6/18.6 * 4.9)
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kg-m(lb.ft/N-m)

é)\ Intake and Exhaust Manifold

4JA1 ENGINE Model

19+05
(13.7 £ 3.6/18.6 £ 4.9)

1.9+05
(13.7 + 3.6/18.6 £ 4.9)
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a Intake Manifold, Exhaust Manifold, and Turbocharger

kg-m(ib.ft/N-m)

4JB1T ENGINE Model

2.7:05
(19.5+3.6/26.5+4.9)

a2 24205 1.9:0.5
o (17.8+3.6/23.5:4.9) (13.7+3.6/18.6+4.9)

2.25+0.25
(16.3+1.8/22.1+2.5)

&—D

SO g ‘ 1.9+0.5
| ] j (13.7+£3.6/18.6+4.9)
0.8+0.2 N
(5.8+1.4/7.8+2.0) C -
s )]
3.0+0.25
@ {21.7+1.8/29.4+2.5)
@
%,
2.7+05

1 119.5+3.6/26.5+4.9)
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é)\ Engine Electricals

kg:m(lb.ft/N.m)

1905
(13.7 £ 3.6/18.6 £ 4.9) 2.25 £ 0.25
{16.3 £ 1.8/22.1 £ 2.5)

4.1+ 0.6
(29.6 + 4.3/40.2 £ 5.9)

71
(50.6 £ 7.2/68.7 + 9.8)
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kg-m{lb.ft/N-m)

@\ Fuel Injection System

-

(21.7 £ 7.2/29.4 + 9.8)

3.8+05
(27.5 + 3.6/37.2+ 4.9)

65105
(47.0 £ 3.6/63.7 £ 4.9)

1.9+05
{13.7+ 3.6/18.6 £ 4.9)
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§

@\ Engine Mounting Bracket

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

5.6+0.8 .
+5.8/54.9 + 7.8)

(40.5

40.2 £ 5.9)

4.1+0.6
(29.6 + 4.3/40.2 + 5,9)

119+23
{86.0 + 16.6/116.6 + 22.5)
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RECOMMENDED LIQUID GASKET

Type Brand Name Manufacturer Remarks
RTV* ThreeBond 1207B Three Bond
Silicon Base ThreeBond 1207C Three Bond
Woater Base ThreeBond 1141E Three Bond
ThreeBond 1104 Three Bond
Solvent BelcoBond 4 Isuzu
; BelcoBond 401 Isuzu
BelcoBond 402 Isuzu
Anaerobic LOCTITE 515 Loctite Recommended for
LOCTITE 518 Loctite transaxle repairs

* RTV : Room Temperature Vulcanizer

Note:
1. Itis very important that the liquid gaskets listed above or their exact equivalent be used on the
vehicle.

2. Be careful to use the specified amount of liquid gasket.
Follow the manufacturer's instructions at all times.

3. Be absolutely sure to remove all lubricants and moisture from the connecting surfaces before
applying the liquid gasket.
The connecting surfaces must be perfectly dry.

4. LOCTITE 515 and LOCTITE 518 harden upon contact with a metal surface.

Do not apply LOCTITE 515 or LOCTITE 518 between two metal surfaces having a clearance of
greater than 0.25 mm (0.01 in). Poor adhesion will result.
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LOCTITE APPLICATION PROCEDURE

LOCTITE Type | LOCTITE Color Application Steps
1. Completely remove all lubricant and moisture from the bolts and
the female threaded surfaces of the parts to be joined.
LOCTITE 242 Blue The surfaces must be perfectly dry.
2. Apply LOCTITE to the bolts.
—— Apply LOCTITE to at least 1/3 of the bolt’s
LOCTITE 262 Red threaded area.
—
LOCTITE 270 Green
3. Tighten the bolts to the specified torque.
4. Wait at least one hour before continuing the installation procedure.
LOCTITE 271 Red
1. Completely remove lubricant and moisture from the connecting
surfaces.
The surfaces must be perfectly dry.
2. Apply a 2.0 — 2.5 mm bead of LOCTITE to one of the connecting
surfaces.
There must be no gaps in the bead.
LOCTITE
Enlarged area Bead width
2-25mm
0.08 - 0.10 i
LOCTITE515 Violet W\ éea s width 2 ',::n
{0.08 in)

3. Tighten the bolts to the specified torque.
4. Let the joined parts set for at least thirty minutes.
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SERVICING

Servicing refers to general maintenance procedures to be performed by qualified service personnel.

MODEL IDENTIFICATION

Engine Serial Number

The engine number is stamped on the front left hand side of
the cylinder body.

AIR CLEANER

Element cleaning procedures will vary according to the con-
dition of the element.

Oil Wetted (Viscous) Type Paper Element

The air cleaner has an oil wetted paper element. No servicing
is required until the replacement interval is reached. Never
attempt to clean the element, no matter how dirty may ap-
pear. The element is designed to provide normal filtering effi-
ciency until it becomes due for replacement. Refer to the ltem
“Service and Maintenance” in the Owner’s and Driver’s Ma-
nual for general service information.

Dust Fouled Element

Rotate the element with your hand while applying com-
pressed air to the inside of the element. This will biow the
dust free.

Compressed air pressure mustnotexceed 7 kg/cm? (99.6 psi/
686 kPa).

Carbon and Dust Fouled Element

1. Prepare a cleaning solution of Isuzu Genuine Element
Cleaner (Donaldson D1400) diluted with water.

2. Submerge the element in the solution for twenty
minutes.
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3. Remove the element from the solution and rinse it well

with running water.

Water pressure must not exceed 2.8 kg/cm? {39.8 psi/
274 kPa).

4. Dry the element in a well ventilated area.

An electric fan wili hasten drying.

Note:

Do not use compressed air or an open flame to dry the ele-
ment quickly. Damage to the element will result.

it will usually take two or three days for the element to dry
completely. Therefore, itis agoodideato have aspareon
hand to use in the interim.

LUBRICATING SYSTEM

Main Qil Filter (Cartridge Type Paper Element)
Replacement Procedure

1.

Loosen the drain plug to drain the engine oil.

2. Wait a few minutes and then retighten the drain plug.

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

4. Clean the oil cooler fitting face. This will allow the new oil
filter to seat properly.

5. Apply a light coat of engine oil to the O-ring.

6. Turn in the new oil filter until the filter O-ring is fitted
against the sealing face.

7. Use the filter wrench to turn in the filter an additional 1
and 1/8 turns.
Filter Wrench: 5-8840-0200-0

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

Replenished Engine Qil lit{US/UK gal)
Approx. 6.5 (1.7/1.4)
9. Start the engine and check for oil leakage from the

main oil filter.
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@ FUEL SYSTEM

Fuel Filter Replacement Procedure
1.

Loosen the used fuel filter by turning it counterclock-
wise with the filter wrench,

Filter Wrench : 5-8840-0253-0 (J-22700)

Clean the upper cover fitting face.
This will allow the new fuel filter to seat properly.

Apply a light coat of engine oil to the O-ring.
Supply fuel to the new fuel filter to facilitate bleeding.

Turn in the new fuel filter until the filter O-ring is fitted
against the sealing face.

Be very careful to avoid fuel spillage.

Use the filter wrench to turn in the fuel filter an additional
1/3 to 2/3 of a turn.

Filter Wrench: 5-8840-0253-0 (J-22700)

Loosen the bleeder screw on the injection pump over-
flow valve.

Operate the priming pump until fuel mixed with foam
flows out of the bleeder screw.

Retighten the bleeder screw.

Operate the priming pump several times while checking
for fuel leakage.

Water Separator Replacement Procedure
1.

Remove the water separator by turning it counter-
clockwise with a filter wrench.

Filter Wrench : 5-8840-0253-0 (J-22700)

Remove the level sensor from the separator body by
turning it counterclockwise with a wrench.

3
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Cd

O ¢

3. Install the level sensor to the water separator body
with wrench.
Level Sensor Torque kg-m{lb.ft/N-m)
1.3(9.4/12.7)
4. Clean the water separator cover fitting faces.
This will allow the new fuel filter to seat properly.
5. Apply a light coat of engine oil to the O-ring.
6. Turn in the fuel filter until the sealing face comes in
contact with the O-ring.
7. Turn in the fuel filter an additional 2/3 of a turn with
a filter wrench.
Filter Wrench : 5-8840-0253-0 (J-22700)
8. Loosen the bleeder plug ® on the priming pump
body.
9. Operate the priming pump until fuel begins to flow
from the fuel filter.
10. Retighten the bleeder plug @.
11. Operate the priming pump several times and check
for fuel leakage.
Note:
The use of an ISUZU genuine fuel filter is strongly
recommended.

Draining Procedure

The indicator light will come on when the water level in
the water separator exceeds the specified level.

Drain the water and foreign material from the water
separator with the following procedure.

Place the end of the vinyl hose (beneath the drain
plug) in a container.

Loosen the drain plug ®.

Operate the priming pump @ several times to drain
the water.

After draining the water, tighten the drain plug @.

Operate the priming pump several times and check
for fuel leakage.

Check the water separator indicator light. It should
be off.
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L,é Injection Nozzle Inspection

Use a nozzle tester to check the injection nozzle opening
pressure and the spray condition.

If the opening pressure i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>