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SECTION10 ENGINE

Chapter1 Engine
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SECTION 21 --TRANSMISSIONS

Chapter 1 --Mechanical Transmission (12 x 4)

CONTENTS

Section Description Page

21 000 Main data 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tighteningtorques 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tools 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Section views 5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Descriptionand operation 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fault diagnosis 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

21 110 Removal --Refitting see sect 27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

21 000 --MAIN DATA --TIGHTENING TORQUES --SECTIONS --TOOL --
DESCRIPTIONAND OPERATION --FAULT DIAGNOSIS

MAIN DATA --GEARBOX AND RANGE GEAR

Gearbox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4--speed,constant--meshwith synchro-
nisers on all gears

Gearing type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . helical gears
Range gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ordinary gear train with 3 forward

ranges and 1 reverse range those giv-
ing a total of 12 forward and 4 reverse

speeds
-- Gearing type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . spur gears
-- Reductionratios :

D Slow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23x17
43x50 = 1:(5.49)

D Normal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23x27
43x34 = 1:(2.35)

D Fast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Gearbox and range gear controls . . . . . . . . . . . . . . . . . . . . . Independent,hand operated levers lo-

cated on right--handside of operator
Thicknessof gearbox driving shaft adjustmentring
(5, page 5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

mm
(in.)

3.00--3.25--3.50--3.75--4.00
(0.1181--0.128--0.1378--0.1476--0.1575)

Inside diameter of gearbox driven gears . . . . . . . . . . . . . . . . mm
(in.)

50.050 --50.075
(1.9705 --1.9715)

Outside diameter of bushings(17, page 5) . . . . . . . . . . . . . . . mm
(in.)

49.925 --49.950
(1.9655 --1.9665)

Clearancebetweengears and bushings . . . . . . . . . . . . . . . . . mm
(in.)

0.100 --0.150
(0.0039 --0.0059)

Diameterof gearbox driven shaft (19, page 5) . . . . . . . . . . . . mm
(in.)

39.175 --39.191
(1.5423 --1.5429)

Inside diameter of bushings(17, page 5) . . . . . . . . . . . . . . . . mm
(in.)

39.200 --39.239
(1.5433 --1.5448)

Clearancebetweenshaft and bushings . . . . . . . . . . . . . . . . . mm
(in.)

0.009 --0.064
(0.0004 --0.0025)

(continuedoverleaf)
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CLUTCHTROUBLESHOOTING

Problems Possiblecauses Correction

Clutchslips 1. Wornclutchplates(8 and9,
page 4) and/or worn pres-
sureplateandflywheel.

Checkandcomparethedatagivenon
the pages indicated;replace any
partswhicharewornuptooroverthe
limitandadjustleversandclutchcon-
trollinkage.

2. Bellevillespring(1, page4)
distortedor otherwisedam-
aged.

ReplacetheBellevillespring.

3. Frictionliningsofdiscs(8and
9, page4) contaminatedwith
oilandgrease.

Replacediscs;identifyandeliminate
the sourceof lubricantinside the
clutchhousingandthoroughlyclean
thefrictionsurfaces.

Fierceclutch 1. Partialseizureof theexternal
controllinkage.

Checklinkagepivotsandlubricate.

2. Frictiondisc(9, page4) dis-
torted.

Replacediscandadjustclutchcontrol
lever.

3. Frictiondisc(9, page4) with
damagedhubspringsorloose
hubrivets.

Replacefrictiondisc.

4. Oil or greasecontaminating
the frictionliningof discs(8
and9,page4).

Replacethediscs,identifyandelimi-
natethesourceoflubricantinsidethe
clutchhousingandthoroughlyclean
thefrictionsurfaces.

Clutchsticks anddrags 1. Discfrictionlinings(8 and9,
page4)ordiscsdeformed.

Replaceandadjustthediscs.

2. Seizureoftheexternalcontrol
linkage.

Check,replacedefectivepartsandlu-
bricate.

3. Controlsbadlyadjusted. Adjustcontrols(seepage21).

Clutch noisy when engaged
and/ordisengaged

1. Thrustbearingworn. Replacebearing.

2. Frictiondisc(9, page4) with
damagedhubspringsorloose
hubrivets.

Replacefrictiondisc.

Clutchpedaltoo stiff 1. Partialseizureofexternalcon-
trollinkages.

Checklinkagepivotsandlubricate.

2. Stiffeningofpedalpivot. Checkpivotandlubricate.
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5. Axialmovementof eachsidegear(2) and(5)
withoutshimsis givenas:

GsorGd= H1 H2
where:
Gs = axialmovementofLHsidegear;
Gd = axialmovementofRHsidegear;
H1andH2= distancesmeasuredonLHorRHside
gear(steps2 and3).
Thenormalclearanceenvisagedbetweenthesides
of the pinion and side gear teeth is 0.15 mm
(0.0059in.) for TD60Dand TD70Dmodels.It is
0.18mm(0.0071in.)forTD80D,TD90DandTD95D
models.
Bearinmindthattheaverageratiobetweenthenor-
malclearanceofdifferentialpinionsidegearandthe
equivalentaxialmovementofthesidegearsis11.7.
Theaxialmovementofthesidegearscorresponding
to the normalprescribedclearancebetweenthe
teethis :
0.15x 1.7=0.25mm(0.0059x 1.7=0.0098in.) for
TD60DandTD70Dmodels;
0.18x 1.7=0.30mm(0.0071x 1.7= 0.0118in.) for
TD80D,TD90DandTD95Dmodels.
Thicknessof thespacerrings(1)and(6) to be in-
sertedonthedifferentialboxare:
Ss = Gs 0.25mm(0.0098in.)

(forLHsidegearofTD60DandTD70D
models)

Sd = Gd 0.25mm(0.0098in.)
(forRHsidegearofTD60DandTD70D
models)

Ss = Gs 0.30mm(0.0118in.)
(forLHsidegearofTD80D,TD90Dand
TD95Dmodels)

Sd = Gd 0.30mm(0.0118in.)
(forRHsidegearofTD80D,TD90Dand
TD95Dmodels)

Availableshimsare1.5and1.6mmto usefor the
sidegearas shownon page2. Fit shimsof the
closestthicknessfor the LH and RH side gears
accordingtocalculations).

119
25920

1 2 3 4 5

6

7

8
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HYDRAULIC DIAGRAM OF TRAILER BRAKE AUXILIARY CONTROL VALVE

2

F

P

2 V D

D1 4

3

1
MDH1896A

Diagram of the hydraulic trailer brake circuit

D Lift control valve.
D1.Additionalcontrol valve.
F Filter.
P Hydraulic feed pump (common to the hydraulic

lift).
V Trailerbrake auxiliarycontrol valve.

1. Suction line from rear transmission.
2. Delivery line to the trailer brake control valve.
3. Oil delivery line to the trailer brake.
4. Oil delivery line to the services.
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7

Lubrication
system
of

normally
aspirated
3cylinder
engines

1.
Oil
filler
cap
2.

Filter
safety
valve
(opens
when
oil

pressure
at

filter
inlet
exceeds
the
outlet
pressure
by

1.51.7
bar/cm2
(140.355
159.068
psi/in2)

3.

Filter.
4.

Switch
for
low
engine
oil

pressure
warning
(on

dashboard).
5.

Dipstick.

6.

Pump.
7.
Oil

pressure
limiting
valve.
8.

Screen
filter
on

pickup
pipe
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Intakeoil,lowpressuredeliveryordischarge

Deliveryoil tocontrolcylinder

Staticrestoil

Deliveryoil to rotor

Rht

Lht

Elht

Erht

M

M S

S

13714

13723

13722

A

B

C

P

13 16 5

V14

Z

F

G

24

4
15

5

R

D
27

26
9

21 23

6

16

21 33 33
17 19 V

34

D

23

4

H

3
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GENERALDIAGRAMOFTRACTORINCABVERSION Fusesandrelayssystemdiagram

ComponentKey

21.LHtaillight
22.RHrearworklamp
23.Fuellevelgauge
24.Rotatingbeacon
25.Sevenpoleconnection
26.Numberplatelight
29.Handbrakeswitch
30.Brakelightsswitch
31.Safetystartswitch
34.RHtaillight
36.Frontbrakefluidlevelgauge
51.Frontbrakeweargauge(for3 cylinders)
58.(4pin)connection
59.(2pin)connection
60.(15pin)connection
61.(4pin)righthand taillightconnection
62.(4pin)lefthand taillightconnection
66.(4pin)connectionforlightscable
68 Thermometricswitch.
69 Advancecutout solenoidvalve.

7.5A

10A

20A

10A

15A

10A

10A

7,5A

20A

30A

40A

15A

30A

15A

15A

15AMainbeam

Dippedbeam

Sidelamps

Sidelamps

Engineshutdown solenoidvalve

Instruments,turnsignalswitch,horn

Hazardwarningswitchandfuel
sedimentor

Relaysupply

Hazardwarninglightsswitch

Rotatingbeacon,radioandinteriorlamps

Cigarlighter

Cabpowersupply

Coldstartingaid(thermostarter)

Electricsupplypanel

Cabpowersupply

Relaysupply

312 4

31 2 456 789 10 141211 13 15

B+D+ 30

50

+

86

85

87

30

80A

11123 7546 981 0 151312 14 1 2 436 58 72 13 4 1 2

C3

49

C2 31

C 49A

86
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30A
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30A10A

10A

7.5A
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7.5A
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15A

20A

85

86 87

3085

86 87

30

1U/W/G

2.5U/W

13

5

13
24

9

7

68

11

10
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