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SECTION 00 - GENERAL - CHAPTER 1

DO NOTS

Do Not mix chemical materials except under the
manufacturers instructions; some chemicals can
form other toxic or harmful chemicals; give off toxic
or harmful fumes; be explosive when mixed together.

Do Not spray chemical materials, particularly those
based on solvents, in confined spaces e.g. when
people are inside a vehicle.

Do Not apply heat or flame to chemical materials
except under the manufacturers’ instructions. Some
are highly inflammable and some may release toxic
or harmful fumes.

Do Not leave containers open. Fumes given off can
build up to toxic, harmful or explosive concentrations.
Some fumes are heavier than air and will accumulate
in confined areas, pits etc.

Do Not transfer chemical materials to unlabeled
containers.

Do Not clean hands or clothing with chemical
materials. Chemicals, particularly solvents and fuels
will dry the skin and may cause irritation with
dermatitis. Some can be absorbed through the skin
in toxic or harmful quantities.

Do Not use emptied containers for other materials,
except when they have been cleaned under
supervised conditions.

Do Not sniff or smell chemical materials. Brief
exposure to high concentrations of fumes can be
toxic or harmful.

Clutch Fluids - see Brake and Clutch Fluids.

Clutch Linings and Pads - see Brake and Clutch
Linings and Pads.

CORROSION PROTECTION MATERIALS -
see Solvents, Fire.

Highly flammable, flammable.

These materials are varied and the manufacturers
instructions should be followed. They may contain
solvents, resins, petroleum products etc. Skin and
eye contact should be avoided. They should only be
sprayed in conditions of adequate ventilation and not
in confined spaces.

00-8

Cutting - see Welding.

De-Waxing - see Solvents and Fuels (Kerosene).

DUSTS

Powder, dusts or clouds may be irritant, harmful or
toxic. Avoid breathing dusts from powdery chemical
materials or those arising from dry abrasion
operations. Wear respiratory protection if ventilation
is inadequate.

ELECTRIC SHOCK

Electric shocks can result from the use of faulty
electrical equipment or from the misuse of equipment
even in good condition.

Ensure that electrical equipment is maintained in
good condition and frequently tested.

Ensure that flexes, cables, plugs and sockets are not
frayed, kinked, cut, cracked or otherwise damaged.

Ensure that electric equipment is protected by the
correct rated fuse.

Never misuse electrical equipment and never use
equipment which is in any way faulty. The results
could be fatal.

Use reduced voltage equipment (110 volt) for
inspection and working lights where possible.

Ensure that the cables of mobile electrical equipment
cannot get trapped and damaged, such as in a
vehicle hoist.

Use air operated mobile equipment where possible
in preference to electrical equipment.

In cases of electrocution:-

- switch off electricity before approaching victim

- if this is not possible, push or drag victim from
source of electricity using dry non-conductive
material

- commence resuscitation if trained to do so

- SUMMON MEDICAL ASSISTANCE
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CALIFORNIA EMISSION CONTROL WARRANTY STATEMENT
(North America Only)
(California Only)

Your Warranty Rights and Obligations

The California Air Resources Board and CNH UK LTD are pleased to explain the emission control system warranty on your engine. In
California, new 2004 and later heavy-duty off-road engines from 50 to 750 HP must be designed, built and equipped to meet the State’s
stringent anti-smog standards. CNH UK LTD must warrant the emission control system on your engine for the periods of time listed below,
provided there has been no abuse, neglect or improper maintenance of your engine.

Your emission control system includes parts such as the fuel injection system and the air induction system.

Where a warrantable condition exists, CNH UK LTD will repair your heavy-duty off-road engine at no cost to you including diagnosis, parts
and labor.

Manufacturer’s Warranty Coverage:

The 2004 and later heavy-duty off-road engines are warranted from the original date of delivery for five years or 3000 hours of operation,
whichever occurs first. If any emission-related part on your engine is defective, the part will be repaired or replaced by CNH UK LTD.

Owner’s Warranty Responsibilities:

*  As the heavy-duty off-road engine owner, you are responsible for the performance of the required maintenance listed in your owner’s
manual. CNH UK LTD recommends that you retain all receipts covering maintenance on your heavy-duty off-road engine, but CNH UK
LTD cannot deny warranty solely for the lack of receipts or for your failure to ensure the performance of all scheduled maintenance.

*  Asthe heavy-duty off-road engine owner, you should, however, be aware that CNH UK LTD may deny you warranty coverage if your
heavy-duty off-road engine or a part has failed due to abuse, neglect, improper maintenance or unapproved modifications.

*  Yourengine is designed to operate on commercially available diesel fuel only. Use of any other fuel may result in your engine no longer
operating in compliance with California’s emissions requirements.

*  You are responsible for initiating the warranty process. The ARB suggests that you present your heavy-duty off-road engine to a CNH
dealer as soon as a problem exists. The warranty repairs should be completed by the dealer as expeditiously as possible.

* Ifyouhaveany questions regarding your warranty rights and responsibilities, you should contact your nearest CNH Office at the address
and telephone number listed on the Owner Assistance page of your equipment’s operator manual.

*  Prior to the expiration of the warranty, you must give notice of any failure of an emission control warranted part. Such notice must be
given to CNH UK LTD or an authorized CNH dealer, and you must deliver the engine to the repair location.

*  You, the owner, are responsible for incidental costs incurred by yourself or your employees as a result of an unwarrantable failure.
Examples of such costs are communication expenses, meals and lodging.

e The owner is responsible for any business costs or losses, any “downtime” expenses and any “cargo” damage which result from the
failure of a warranted part. CNH UK LTD is not responsible for other incidental or consequential damages, including, but not limited to
fines, theft, vandalism or collisions.

Parts covered:
This emission control system warranty applies to the following emission control parts:

Electronic Control Unit Intake Manifold

Fuel Injection Pump Charge Air Cooler

Fuel Injectors Exhaust Manifold

Turbocharger Boost Pressure Tubing (connection to Aneroid Device on F.I.P.)

Any replacement part, equivalent in performance and durability, may be used in the performance of any maintenance or repairs and must
be provided without charge to the owner. The use of these parts does not reduce the warranty obligations of CNH UK LTD. However, CNH
UK LTD recommends the use of new, genuine CNH service parts or CNH approved rebuilt parts and assemblies. CNH UK LTD also
recommends that the engine be serviced by a CNH authorized dealer.

CNH UK LTD Responsibilities:
Warranty work will be provided at no charge to the owner at any authorized dealer, using genuine CNH service parts or CNH approved rebuilt
parts or assemblies.

The owner will not be charged for diagnostic labor which leads to the determination that a warranted part is defective, if the diagnostic work
was performed at a warranty station.

CNH UK LTD is liable for damages to other engine components caused by the failure under warranty of any warranted part.

Warranty Limitations
CNH UK LTD is not responsible for failures resulting from abuse or neglect by owner or operator.

CNH UK LTD warrants to the ultimate purchaser and each subsequent purchaser that the engine is designed, built, and equipped so as to
conform with all applicable regulations adopted by the Air Resources Board, and that it is free from defects in materials and workmanship
which cause the failure of a warranted part.

Any warranted part which is not scheduled for replacement as required maintenance, or which is scheduled only for regular inspection to
the effect of “repair or replace as necessary” is warranted for the warranty period.

Any warranted part which is scheduled for replacement as required maintenance is warranted for the period of time prior to the first scheduled
replacement point of that part.

CNH UK LTD is not liable to warrant failures caused by the use of add-on or modified parts.

CNH UK LTD is concerned to ensure proper maintenance of the engine to maximise emissions performance. Information on care and
replacement of engine air cleaner, and all other aspects of engine maintenance is provided in a manual supplied to the owner. Amaintenance
schedule chart is provided in the manual.

00-23
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DESCRIPTION AND OPERATION

SECTIONAL VIEWS
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View of IVECO (NEF) Four-Cylinder Engine (TL80A)
(Additional fuel filter to injection pump - not shown)




SECTION 10 - ENGINE - CHAPTER 1 27
26. Remove the retaining clips (1) and detach the

flexible cables governing the hand throttle (5) and _ "—:
pedal throttle (4). ) \ '\ L o! ’

27. Remove the retaining clip (3) and detach the ' K(:;ﬁ;ﬁq/ |
throttle control tie-rod (2) connected to the injec- G/L /L 'l,’%/'
tion pump. /w C ‘
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28. Detach the fitting (2) and the hose (1) delivering
power steering oil to the hydraulic steering
cylinders.

29. On models with cab, detach the clamp (1) and the
cab heater delivery pipe (2).

30. On models with cab, detach the clamp (2) and the
cab heater return pipe (1).

MDF1754A
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Disassembly

— A WARNING A ——

Handle all parts carefully. Do not put your hands
or fingers between parts. Wear the prescribed
safety clothing, including goggles, gloves and
safety footwear.

Remove the engine as described in operation
10 001 10.

Drain off the engine oil by removing the plug from
the sump and the oil filler plug.

Detach the fan unit from the fan pulley.

To facilitate installing the bracket 380000661 (for
fixing the engine to the overhaul stand) to the
crankcase, it is necessary to remove the wiring
(1) from the left-hand side of the engine.

To facilitate installing the bracket 380000661 to
the crankcase on the right-hand side, remove the
starter motor (5), oil filter (3), clamp (4), and tur-
bine oil return pipe (1).

Secure the engine to the rotary stand 380000301.
Remove the oil delivery pipe (2).

(CT——

MIF1104A
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- 3" phase with tool 380000304 (1) positioned as
inthe figure. Further tighten the screws (2) with an
angle of 90° + 5°.

MIFO966A A
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- Remove the support caps.

The clearance between the main bearings and the
relevant journals is measured by comparing the width
of the calibrated wire (2), at the point of greatest
crushing, with the graduation of the scale on the case
(1) containing the calibrated wire.

The numbers shown on the scale indicate the mating
clearance in millimeters.

Check that the clearance is the one prescribed in the
specifications, then lubricate the main bearings and
permanently mount the supports, tightening the re-

taining bolts as described above.
MIF1075A

The crankshaft assembly end float is checked by set-
ting a dial gauge (2) with a magnetic base on the
crankshaft (3) as shown in the figure. The normal as-
sembly clearance must come within the tolerance
prescribed in the specifications.

If the clearance is found to be any greater, change the
main half bearings of the penultimate rear thrust bear-
ing support (1) and check the clearance again be-
tween the crankshaft journals and main half bearings.

MIF1076A \@




72 SECTION 10 - ENGINE - CHAPTER 1

- Install a new gasket (1) on the crankcase, and a
new gasket (3) on the cooler (2), and the oil filter
mounting (5).

- Insert the screws (4) and tighten them to the
torque prescribed. See “Tightening Torques.”

- Install the bracket (1) to secure the alternator (2)
to the crankcase. Tighten the alternator fixing
screws (3) to the torque specified. See “Tighten-
ing Torques.”

- Installthe fan pulley (2) on the support (1) with the
screws (3), tightening them to torque.

- Install the tightener (1), tightening the bolts
(2) and the tightener nut to a torque of 55 Nm
(40 Ib-ft.)

MIF1152A

MIF1154A
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87

Camshaft and Valves

— A wARNING A ———

Handle all parts carefully.

Do not put your hands or fingers between parts.
Wear the prescribed safety clothing, including
goggles, gloves and safety footwear.

Clean all parts carefully before proceeding with the
operations described below.

Dimensions (mm) of valves and valve guides.
A = Exhaust valve.
B = Inlet valve.

Decarbonizing and grinding valves

Remove all carbon deposits from the valves (2) using
a wire brush (1).

Check the valves for signs of seizure, cracking or
burning.

If necessary, grind the bevels on the valve heads us-
ing a grinding machine, removing as little material as
possible.

MIF1049A

Using a micrometer (2) to measure the valve stem (1)
and compare to the range of tolerance given. See
“Specifications”.

MIF1050A
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SPECIFICATIONS

Radiator on Models TL80A - TL9OA - TL100A .............
Fan, attachedtothepulley ........ ... ... .. ... ... ...
Coolant pump . ... e

Engine speed/coolant pump speedratio ...................
Coolantthermometer ......... ... . i
Temperature ranges corresponding to each section:

- Initial bluesection ....... ... ... .
- Middle green section (normal working conditions) .........
-Finalredsection ........ ... ... . ..

Temperature control .......... ... i

- initialopening . ...

4 rows of vertical pipes with copper fins
intake, in plastic with 11 blades
centrifugal vane-type
1:1.977

coloured scale divided into 3 sections

104 to 140°F (40° to 60°C)
140 to 230°F (60° to 110°C)
230 to 248°F (110° to 120°C)

via thermostat valve

177.0 = 35.6°F (81 = 2°C)
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SECTION 10 - ENGINE

Chapter 3 - Lubrication System

CONTENTS
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OVERHAUL

Op. 10218 30

FUEL INJECTORS
Removal

— A WARNING A ——

Handle all parts carefully. Do not put your hands
or fingers between parts. Wear the prescribed
safety clothing, including goggles, gloves and
safety footwear.

— A WARNING A ——

Always use appropriate tools to align fixing
holes. NEVER USE FINGERS OR HANDS.

Proceed as follows:

1. Lift the hood and disconnect the battery negative
cable.

2. Remove the hood (1).

3. Remove the exhaust muffler rear retaining
bolts (1).

=

MDF1537A f\\(
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MDF1565A {
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Operation

18 100 40
18 11010

SECTION 18 - CLUTCH

Chapter 1 - Clutch
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Adjust Release Levers

1.

After overhauling the clutch, install centering pin
380000292 (3) and fit the entire clutch assembly
with PTO disk to the flywheel, then tighten the
bolts (1) to the torque value given on page 3.

Fit gauge 380000293 (2) and, using a feeler
gauge, adjust the clutch release levers (4) to ob-
tain a clearance of 0.0393 in. (0.1 mm).

Rotate the gauge 380000293 (1) and, using a
feeler gauge, adjust the PTO clutch release lev-
ers (2) to obtain a clearance of 0.0393 in.
(0.1 mm).

Remove tools no. 380000293 and 380000292.
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10. Release the retaining clips and extract the sliding
sleeves (1).

11. Remove the nuts and washers then remove the
sleeve support cover (1).

25000

12. Remove the two bolts (1) retaining the sliding
sleeve forks (2).

13. Extract the two clutch external levers (1) and re-
move the relative forks (2).
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Installing the Seal

1. Install the circlip, seal side (1, fig. 19), in its seat.

2. Make the bracket for tool 50043 (3, fig. 21) and
striker 50137 (4, also see figs. 2 and 3).

3. Install the bracket (3) on the clutch casing (2), in-
sert the striker (4, see fig. 3) in the seal seat
touching the circlip (1, fig. 19).

4. Tighten the nut (1, fig. 21) until the distance (H)
between the bracket and the nut is 0.1299 to
0.1417 in. (3.3 to 3.6 mm) then secure the nut
with a locknut (5).

26210

5. Extractthe striker (1), remove the bracket (2) and
the circlip (1, fig. 19).

6. Insertanew seal (2, fig. 4), in its seat, install the
bracket (2, fig. 22) back on the clutch casing and
insert the striker (1) on the bracket.

7. Forcethe seal in untilthe nut (1, fig. 21) is fully up
against the bracket (2).

8. Remove the bracket (2), extract the striker (1)
and then proceed to assemble the other parts.

NOTE: Leave the striker (1) and nut in this position
even when replacement operations are terminated.

For future replacements just check that the dis-
tance (H, fig. 21) is as prescribed.

Installation

1. Install the clutch casing as described in Section
18.

2. Install the cab (where removed) and/or the plat-
form as described in Section 90.
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B Pressurized oil
[ ] Discharge oil
[ ] Lubricating oil 42 to 54 psi
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Power Shuttle Transmission with Dual Command - Lubrication Circuit

1. Discharge oil 6. Pressurized oil from the pump

2. Oil to solenoid valves 7. Power take-off lubrication

3. OQil to the differential lock, four-wheel drive, 8. Cold oil from the heat exchanger

power take-off and p.t.o. brake 9. Cold oil to lubrication
4. Pressurized oil from the pump 10. Cold oil to the by-pass valve

5. Hot oil to the heat exchanger
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Installing on Clutch Casing

Install the clutch disk assembly on the clutch casing
as follows:

1. Insert the first metal disk (2) on the clutch casing

(1).

MDFO0680A

2. On the clutch casing (1) mark a reference point
(2) for orientation of the splits in the spring wash-
ers during the assembly operation.

MDF0681A

3. Correct orientation of the waves (1) and splits (2)
in the spring washer are shown in the figure.

4. Insert the first spring washer on the clutch casing
(1), keeping the split of the spring (2) aligned with
the reference mark (3) previously made.




SECTION 23 - FWD TRANSFER BOX - CHAPTER 1 13
7. Remove the three pins (1) on the solenoid valves.
Inspect the seals and replace if necessary.
15
8. Remove the FWD pressure gauge (1); and check
its condition.
16
Assembly
To assemble the Services control valve, proceed as
follows:
1. Check all the seals and replace if necessary.
2. Check and clean all mechanical parts.
3. Install the FWD pressure gauge (1, fig.16).
4. Install the three pins on the solenoid valves and
tighten the nuts (1, fig.15) to atorque value of (4.8
to 5.5 kgm).
5. Install the coils (1, fig.14) on the solenoid valves,
tighten the nuts (2).
6. Install the plug (1, fig.12).
7. Assemble the pressure regulating valve parts as
shown in fig.13.
8. Install the differential lock delivery union (7).
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SPECIAL TOOLS

— A wARNING A——

The operations described in this section can only be
carried out with ESSENTIAL tools indicated by an
(X). To work safely and efficiently and obtain the best
results, it is also necessary to use the recommended
specific tools listed below and certain other tools,
which are to be made according to the drawings
included in this manual.

List of specific tools required for the various opera-
tions described in this Section.

380000251 Front axle overhaul stand.

380000227 Front differential unit removal-
installation hook.

380000255 Front axle differential casing
overhaul support.

X 3800002683  Wrench for front pinion ring
nut.

X 380000248  Pinion bearing adjustment
tool.

X 380000257()  Front pinion retaining wrench.

380000249 Universal gauge for position-
ing of front pinion.

NOTE): Tool is part of tool Kit 380040100.
NOTE@): Tool is part of tool Kit NH01322.
NOTE®): Tools are part of tool Kit NH01324.

X 380000253(3)

X 380000269()

380000270

380000265(1-2)

380000234

380000235

380000240

X 380000284(2)

Wrench for front differential
case bearing adjustment ring
nut.

Wrench for front axle wheel
hub bearing retaining ring nut.

Pair of grips for front axle hub
bearing extraction.

Front axle pivot pin removal
tool.

Front axle pivot bearing outer
ring removal tool.

Tool for measurement of roll-
ing drag torque of front axle
bearings.

Universal kit for testing oil
pressure for front axle differ-
ential lock engagement.

Cassette seal installer.
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4. Unscrew the two nuts (1) locking the track rod.

5. Using an extractor, extract the pins from the seats
on the stub axle housing, removing the track rod.

6. Remove the circlips (2) from the cylinder rod pivot
pins, unscrew the cylinder (1) pin retaining bolts,
extract the pins and remove the two cylinders.
Remove the four pins, washers, spacers and cyl-
inders, complete with pipes.

7. Take out the bolts (1) securing the left-hand final
drive cover. Tighten two pins (2) and, using an ex-
tracting tool screwed into the oil drainage plug
hole, remove the cover (1).

25594 (.
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4. Progressively tighten the ring nut, using the
torque wrench and wrench 380000269 (1) to
obtain a torque value of 392 Nm (289 ft.-Ibs.) at
the same time, rotate the wheel hub to ensure that
the bearings are correctly seated.

5. Measure the rolling resistance (Rt) of the wheel
hub using the relative torque wrench, or a spring
scale and cord positioned on the base of the
wheel disk flange.

6. Loosen the ring nut by half a turn and measure
the rolling resistance (R) as described previously.
The difference between the two measurements is
the rolling torque value of the wheel hub bearings
(Re):

7. Rc=Rt-R=5.91t0 14.7 Nm (4 to 11 ft.-lbs.) or
if measured with a torque meter.

Rc =Rt - R =10.58 to 26.45 Ibs. (4.8 to 12 kg)

Ifthe value is less than a 5.9 Nm (4 ft.-Ibs.) or, with
the spring scale, 10.58 Ibs. (4.8 kg) replace the
relevant parts and repeat the test.

10. Progressively tighten the ring nut, using the
torque wrench and wrench 380000269 (1) to
obtain a torque value of 392 Nm (289 ft.-Ibs.); at
the same time, rotate the wheel hub to ensure that
the bearings are correctly seated.

11. Carefully secure the ring nut.

12. Before reassembling the epicyclic final drive
casing, carefully clean and degrease the mating
surfaces, then apply sealing compound [approx.
0.0787 in. (2 mm)] along the marked line shown
in fig. 96.

13. Assemble the epicyclic final drive casing,
complete with gears.

14. Fill up the front epicyclic final drive (for
recommended products and quantities see
Section 00).

15. Install the track rods.
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3

FINAL DRIVE DATA

TL80A TL90A TL100A
Ty o epicyclic with three planetary gears
with straight toothing
Gearratio ... .. 13:(13+65)=
1:6

Thickness of planetary gear adjustment rings in. 0.0015
(8,figs. 12 and 18) .. ..ottt (mm) (0.0393) (1)
Adjusting end float of planetary gearcasing .................. see page 64
Thickness of planetary gear casing end float adjustment rings in. 0.1771 - 0.1811 - 0.1850 - 0.1889 -
(10,figs.12and 13) ... ... (mm) | 0.1929 - 0.1968 - 0.2007 - 0.2047 -

0.2086 - 0.2125 - 0.2165 - 0.2204 -

0.2244 - 0.2283 (4.5-4.6 -4.7-4.8

-49-50-51-52-53-54-
55-56-5.7-5.8)
TIGHTENING TORQUES
Tightening torque
PARTS TO BE TIGHTENED Thread
Nm ft-lbs

Gearbox-transmission casing upper cover retaining bolts
(G, Mg 1) e M10x1.25 59 44
Bolts securing lift to rear transmission casing (Co) ............. M12x1.25 98 72
Retaining bolts securing power take-off casing to gearbox-trans-
MISSIoN €asiNg (Cg) « ..o vvvii i M16x1.5 221 163
Bolts securing flex bar to the gearbox-transmission casing (Cg) . M16x 1.5 221 163
Nuts for stud bolts securing final drive casing to gearbox-trans-
MISSION €asiNg (C5) « .« vt vv et M14x1.5 176 130
Nuts for drive wheel ballast ring retaining bolts (Cg) ........... M14x1.5 98 72
Locknuts for drive wheel hub plate disk (C7) .................. M18x 1.5 255 188
Nuts for bolts securing steel plate disc to drive wheel rim (Cg) . .. M16x 1.5 245 181
Drive wheel axle retainingbolt (Cg) . ...t M16x 1.5 250 184
Drive retaining bolts (C1g) - -+« oo oo i v M12x1.25 123 91
Drive support retaining bolts (C11) ..., M10x1.25 61 45
Driven gear shaft locknut (C12) . ...t M32x1.5 294 216
Retaining bolts securing clutch casing to gearbox-transmission
CASING oottt M12x1.25 98 72
Retaining bolts securing drive casing to gearbox-transmission
CASING oottt M12x1.25 98 72
Nuts for drive wheel rim - RAIL disk retaining bolts ............ M20x 1.5 245 181
Nuts for drive wheel hub - fixed disk retaining bolts ........... M18x 1.5 314 232
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5. Remove the hood support rear bracket (1) retain-
ing bolts.

6. Remove the hood support front bracket retaining
bolts (1).

7. Disconnect the main electrical connections.

8. Disconnect the rev counter (1) cable on the en-
gine and unscrew the bracket retaining bolt (2).

9. Disconnect the piping (1 and 2) on the anticavita-
tion tank.
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72. Position one mobile stand (1) of tool 380000569
under the front part of the transmission-gearbox
casing and the other mobile stand under the rear
part of the casing.

73. Position the fixed carriage (1) of tool 380000569
under the clutch casing and insert a wooden block
(3) in between. Unscrew the retaining bolts and
remove the rear wheels; if necessary, position
two fixed stands under the final drives.

74. Remove the bolts (1) securing the services sole-
noid valve support to the gearbox-transmission
casing and remove it.

75. Using a chain, hitch the towbar to the hoist, un-
screw the six retaining bolts (1) and detach the
towbar (2).
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Differential lock engagement sleeve

— A cauton A—

Always use appropriate tools to align fixing holes.
NEVER USE FINGERS OR HANDS.

Proceed as follows.

43. Assemble the differential lock release device
(mechanically operated model) or the plate (ver-

sion with hydraulic control) without the adjusting
shim.

44. Insert gauge 50041 (2, fig. 2) with the 0.3188 to
0.3228 in. (8.1 to 8.2 mm) shim between the
sleeve and the differential casing, so that it makes
contact with the sliding surfaces of the sleeve on
the casing.

45. Using a crowbar, bring the sleeve into contact
with gauge 50041 and the differential casing, ad-
justing the fork (1) to the position of the gauge.

46. Using a feeler gauge (1), measure the clearance
between the control pin (2) and the seat onthe rod
(3) (mechanically operated model).

47. Using a feeler gauge (1), measure the clearance
between the plate (2) and the seat on the rod (3)
(hydraulically operated model).

48. Position the required shim under the differential
lock release control device (mechanically oper-
ated model) or under the plate (2) (hydraulically

operated model) and secure in position using the
bolts.

,@
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Op. 27 120 34
DRIVE WHEEL SHAFT —

1
Disassembly &

— A caAautoNn 4 ]

Handle all parts carefully. Do not put your hands or fin-
gers between parts. Wear suitable safety clothing - CY—
safety goggles, gloves and shoes.

i

With the final drive casing removed from the rear -
transmission, proceed as follows.

1. Position the final drive casing (1) on a rotating
stand.

2. Remove the bolt (1) securing the driven gear sup-
port on the drive wheel shaft and remove the safe-
ty plate.

3. Extract the support (1) from the driven gears and
remove the end float adjuster shim from the sup-
port.

4. Using an extractor, extract the drive wheel shaft

(1).
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Op. 31 11245 e 31 11248

POWER TAKE-OFF SHAFTS

Disassembly

— A cauton A—

Handle all parts carefully.
Do not put your hands or fingers between parts.

Wear suitable safety clothing - safety goggles, gloves
and shoes.

1. Position the PTO unit in a vice on a workbench

(1).

2. Using a punch, release the securing ring (1) on
the driven shaft ring nut.

3. Remove the driven shaft ring nut (1).
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PTO On/ PTO Brake Off

142
i

ll ||-|
=

=

i Wi

[ Pressurized oil / /

[ Discharge oil @

20042780
9
(Models with Power Shuttle Transmission)
1. PTO Clutch/brake solenoid 7. Front/ Rear Diff-Lock oil delivery
2. PTO Clutch oil delivery 8. FWD oil delivery
3. PTO Brake oil delivery 9. Discharge
4. FWD solenoid 10. Qil inlet from pump
5. Diff-Lock solenoid 11. PTO return oil
6. Service control valve
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8. Remove the four bolts (1) securing the gear sup-
port (2). With the pliers compress the terminal
parts of the PTO terminal shaft, remove the snap
ring and extract the shaft (3) from the rear part.
Remove all parts, including the thrust washers.

9. Remove the retaining circlip (1) and extract the
bearing (2) from the PTO cover.

10. Using a screwdriver extract the oil seal (1) from
the PTO cover.

11. With pliers, remove the snap ring (1) and the cov-
er (2).

/ Q

—»

¢ ’<‘
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11

Assembly

H—

CAUTION

Always use appropriate tools to align fixing holes.
NEVER USE FINGERS OR HANDS.

Refer to the illustrations of fig. 2 for the correct
orientation of the various parts.

Before reassembling the parking brake support
on the rear transmission casing, carefully clean
and degrease the mating surfaces, then apply
sealing compound (approx. 0.0787 in. (2 mm))
along the marked line shown in the drawing
below.

Apply the torque settings listed on page 3.

Insert the internal lever (1), without O-ring, on the
support until the O-ring seat is fully visible. Place
the O-ring (2) in the seat and push the internal
lever (1) into position, securing with the screw.

Assemble the parking brake external lever,
securing it on the shaft with the bolt.

Fit the brake sectors and relative support screws.
Fit the pin, brake disk and gear unit.

Installation

1.

o~ 0D

Position and secure the brake sectors support to
the transmission-gearbox casing.

Apply suitable sealant to transmission casing.
Refit the services solenoid valves support.
Connect the return spring, control wire.

Fill up the rear transmission-gearbox casing. for
products and quantities see Section 00.

Connect the negative cable to the battery.

26283

13
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HYDRAULIC SYSTEM - GENERAL
DESCRIPTION

The TLA series tractor is equipped with a dual pump,
low-pressure and high-pressure, open-center hydraulic
system. Both systems share a main hydraulic filter, a
main relief valve, and the rear axle housing as a
reservoir.

Low Pressure, Steering and Lubrication System

For a description of the Low-pressure hydraulic sys-
tem, refer to the following Chapters:

Chapter 6 - Low-pressure Hydraulic System
Chapter 7 - Low-pressure Hydraulic System
Overhaul

High Pressure System Description and Operation

The high-pressure system supplies oil for the
operation of the hydraulic lift, remote control valves,
and external equipment. In addition, the high-pressure
system in combination with the 3-point hitch provides
accurate and sensitive control of implements over a
wide range of operating conditions.

The high-pressure system is an open-center type,
which allows for the continuous flow of oil through the
system and back to return. This type of system reduces
wear on the control valve seals, and prevents damage
to components caused by prolonged static pressure.

MDF1517A

A filter assembly (3), located on the left-hand side of
the engine under the tandem pumps (2), cleans the
oil before it enters the high-pressure system. A relief
valve (1) installed in the top of the filter housing on
models with BOSCH valves, and in the rear remote
valve stack on models with KONTAK valves protects
the system from overload conditions.

In the high-pressure system, the rear remote valves
have oil priority over the hydraulic power lift (HPL).
When operating a remote valve(s), oil flows from the
remote valve to the actuated cylinder. Return oil from
the cylinder flows back through the remote valve as-
sembly to sump. The hydraulic lift is not operable dur-
ing operation of a remote control valve.

Oil Flow Priority

Oil flow for tractors configured Unload Auxiliary Mid-mount | HPL Control
with the following components Valve | Control Valve Valve Valve
Rear Remote Valve(s) N/A #1 N/A #2
Rear Remote Valve(s) & Mid-mount Valve N/A #1 #2 #3
Rear Remote Valve(s) & Unload Valve #1 #2 N/A #3
Rear Remote Valve(s) & Unload Valve & Mid-mount Valve #1 #2 #3 #4
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SECTION 35 - HYDRAULIC SYSTEMS

Chapter 2 - Mechanically Operated Hydraulic Power Lift (HPL)

Operation

CONTENTS

Description Page
SPECIfiCAtiONS . . . o o 2
Torque Valves ... ... e 4
Sectional ViewWs .. ... 7
Special ToOIS . ... o 6
Troubleshooting . . . . ... o 9
Description and Operation ........... . e e 10
Hydraulic Power Lift (HPL) Control Valve Oil Flow ........... ... ... ... . ..., 10
Lower Phase ... . 10
Neutral Phase . ......... . 12

Lift Phase . ... 14
OVErhaUL . 16
HP L COVer . e 16
Removal ... ... 16
DisassembIly . . ... e 20
ASSEMDlY .. e 24
Adjusting the HPL on a Workbench ........ ... ... ... i i, 26
Adjusting the HPLonthe Tractor .......... ... i, 39

Fast Raise/Lower Control Upper Stroke Limit ............. .. ... .. ... ... 42

HPL Control Valve . ... ... e e e e 43
Removal . ... 43
DisassembIly . . ... 45
ASSEMIY e 49
Installation . . .. ... e 50

HPL PUMP SealS . ... e e 51

Lift Pressure Relief Valve . ... e e 52
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OVERHAUL
Op. 35110 30

HPL COVER

Removal
A bpanger A

Lift and handle all heavy parts using suitable lifting
equipment.
Make sure that the load is supported by means of suit-

able slings and hooks. Check that no one is in the vi-
cinity of the load to be lifted.

To detach the hydraulic lift from the rear transmission
casing, proceed as follows.

1. Remove the cab or platform. Refer to Section 90.
2. Remove the top link (1) of the three-point linkage.

3. Remove the bolts (1) and, using a chain and hoist,
remove the hitch hook unit (2) from the PTO hous-

ing.

4. Remove the pins (1), vertical tie-rods (2), and
anti-swing rods (3).
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11. Position the lift arms in the fully lowered position
(arms (1) are parallel with the lift cover and the
cross-shaft crank is away from the rear of the lift
cover).

12. Ensure the spring loaded plunger (1) is flush or
withdrawn from the inner reference surface (2) of
tool 380000264

Special Tool 380000264
1. Spring Loaded Plunger

2. Inner Reference Surface

NOTE: This corresponds to a distance greater than
86.5 mm (3.4055 in) between the end of the control
lever (1) and the front plane of the lift body, which is
represented by measurement (L1) with a force
applied of40to 45 N (9 to 101b) on the end of the lever
(F1).

10050134

25638

55
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4. Remove the cylinder safety valve (4) and recover
the arm lowering speed adjustment valve (3), the
spring (2) and the pin (1).

25709

5. Remove the check valve: union (1), spring (2) and
ball (3).

6. Extractthe controlvalve pin (1) its seat (3) and the
spring (2).

7. Remove the cap (1) and spring and the delivery
control valve shutter.
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SECTION 35 - HYDRAULIC SYSTEMS

Chapter 4 - BOSCH Auxiliary Control Valves
(TLA Deluxe Models)

CONTENTS
Operation Description Page
SeCtiONAl VIBWS . . oo 2
Description and Operation ........... i i e 5
Bosch Closed-Center Remote Control Valves With Open-Center Pump ............. 5
Bosch Remote Valve With Detent (Non-Adjustable), Float, and Flow Control Oil Flow ...6
Neutral Position . ... ... e 7
Raise Position ... ... . e 7
Lower PoSItion ... ... e 8
Float PoSItion . ... ..o e 8
35 204 40 BOSCH RemMOte Valves . . .. oottt e e e e e 9
Removal . ... e 9
Disassembly . .. ... 11
ASSEMIY e 15

Installation . ... 17
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3. Remove the adjustment shims (3).

=) MPE0249A
27

4. Extract the pin (1) and spring (2).

MPE0230A (=)

28
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SECTION 35 - HYDRAULIC SYSTEMS

Chapter 6 - Low Pressure Hydraulic System

CONTENTS
Operation Description Page
Low-Pressure, Steering and Lubrication Circuit . .......... ... .. 2
Description and Operation . ...ttt 2
Low Pressure Circuit Hydraulic Pump . ........ ... i 2
Power Shuttle Transmissions with Dual Command ........................... 3
Services Control Valve (Models with Power Shuttle Transmission) .............. 4
Services Control Valve (Models with Mechanical Shuttle Transmission) ......... 4
Lubrication QOil Flow on TLA Models with Power Shuttle Transmission
and Dual Command . ... ...ttt e 5
Ol FIOW e 6
12x12 Synchro Command Mechanical Shuttle Transmission on TL8O0A,
TL90A and TL100A Standard Models ........... ... .. 6
24x24 Dual Command Power Shuttle Transmission on TL80A,
TL90A and TL100A Deluxe Models ... e 7
Rear Differential Lock (Hydraulic Control) on all TL80A, TL90A and TL100A
Deluxe Models and on Standard Models with FWD ........................... 8
Front Differential Lock (Hydraulic Control) on TL80A, TL90A and TL100A
Deluxe Models With FWD . . ... . e 10
Electro-Hydraulically Disengaged Four-Wheel Drive (FWD) - All Models . . ... .... 11

Power Take-Off [Electro-Hydraulic Engagement] (TLA Deluxe models) ........ 12



16

SECTION 35 - HYDRAULIC SYSTEMS - CHAPTER 6




SECTION 35 - HYDRAULIC SYSTEMS - CHAPTER 7 15

2. Remove the differential lock delivery union (3).

3. Remove the pump delivery union (1) on the sole-
noid valve support (2).

On models with Mechanical Shuttle:

4. Remove the union connecting the pressure regu-
lating valve to the drainage line (4).

5. Remove the spring (5) and the pressure regulat-
ing valve (6).

On all models:

6. Position the Services control valve support in a
vice, unscrew the nuts (2) and detach the sole-
noid valve coils (1). (Mark the detached coils to fa-
cilitate reinstallation).

7. Remove the three pins (1) on the solenoid valves.
Inspect the seals and replace if necessary.

8. Remove the FWD pressure gauge (1); and check
its condition.

15
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50034570

PTO CLUTCH BRAKE OPERATING
PRESSURE

1. Place a suitable container under the rear
transmission housing to catch residual oil when
installing test equipment.

2. Connect a 0-40 bar (0-600 psi) gauge with
adapter 380001867 to the PTO brake supply port
(1), located in the rear transmission housing on
the right-hand side.

NOTE: Tool Kit 380000240 contains the required
pressure gauge for this operation.

— A cauton A —

Ensure all the connections are tight before
starting the engine.

17

3. Startthe engine and warm the oil to atemperature
of 50° C (122° F).

4. Engage the PTO. The brake is OFF and the
gauge should read 15.7 to 16.7 bar (228 to 242
psi).

If the pressure is not within specifications, suspect a

faulty pressure regulator valve in the services control

valve (Mechanical Shuttle Transmission) or in the

Power Shuttle Control Valve.

5. Remove test equipment.

NOTE: For more information on the PTO, refer to
Section 31.
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2ND CONTROL VALVE
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MDH1681A

Oil at static rest.

- Pressurized oil.

Discharge oil.

11
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TROUBLESHOOTING (CONT.)

(cont)

Problems

Possible Causes

Solutions

Steering wheel jolts, steering un-
controllable, wheels steering in
the opposite direction to the de-
sired direction.

The wheels do not maintain the
desired alignment and continual
correction with the steering wheel
is necessary.

Neutral phase of hydrostatic
steering unobtainable. During
manual control, operation is nor-
mal; when stopping manual con-
trol the steering wheel tends to
move on its own, or remain sta-
tionary, but steering continues
slowly in the direction that was ini-
tially selected (“motoring”), there-
fore steering must be continually
corrected with the steering wheel.

Vibrations front  wheels

(shimmy).

on

Difficulty in steering in general, or
in one direction.

3. Control

2. Sleeve and

1. Incorrect synchronization of

hydrostatic steering.

2. Pipes to cylinder inverted.

1. Hydraulic cylinder piston seal

worn.

2. Backflow valve held open by

foreign bodies or damaged.

valve mechanical

wear.

1. Leaf springs, for sleeve return

to neutral position, damaged
or fatigued.

rotating valve
locked in delivery position be-
cause of the presence of for-
eign bodies.

3. Sleeve crushed on the rotat-

ing valve due to excessive
pressure.

1. Air pockets in the hydraulic

cylinder.

2. Wear on mechanical joints on

steering rods.

3. Backflow valve held open by

foreign bodies or damaged.

1. Insufficient pressure.

2. Excessive leakage inside the

control valve.

Synchronise correctly.

Connect correctly.

Replace the seal.

Eliminate foreign bodies and clean fil-
ter or replace the control valve.

Replace the control valve.

Replace the leaf springs assembly.

Eliminate foreign bodies and clean fil-
ter.

Check the pressure relief valve cal-
ibration.

Bleed the air and eliminate the causes
of possible infiltration.

Replace the worn parts.

Eliminate foreign bodies and clean fil-
ter or replace the control valve.

Check the hydraulic pump and the
pressure relief valve calibration.

Replace the control valve.

— A WwARNING

SPECIAL TOOLS

H—

The operations described in this section can only be

carried out with the ESSENTIAL tools indicated by an

(X). To work safely and efficiently and obtain the best
results, it is also necessary to use the recommended
specific tools listed below and certain other tools,

which are to be made according to the drawings in-

cluded in this manual.

List of specific tools required for the various opera-

tions described in this Section.

380000210

X 380000281 Tool for instaling ROTOGLYD
seal on rotating valve.

Tool for installing dust ring on
control valve body.

X 380000305

Tool for installing KIN-RING seal
on rotating valve.

380000306 Plug for installing the hydrostatic
steering rotating valve return
springs.

380000307 Hydrostatic steering rotor retain-
ing lever.

380000613(1)  Steering adapter fitting

380000618(1)  Steering adapter fitting

NOTE(): Tools 380000613 and 380000618 are part

of tool kit 380040092.

NOTE): Tools 380000281 and 380000305 are part
of tool kit 380040100.
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14. Extract the rotary valve (1) from the valve seat
sleeve (2).

15. Remove the springs (1) from the rotary valve (2).

16. Remove the dust seal and the O-ring seal (1) from
the control valve body.

17. Remove the threaded plug (1) on the pressure re-
lief valve and extract the washer.

24721

36
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TESTING THE STEERING SYSTEM

O

[

—®

24912

1.

Control Valve Drive Shaft

2. Torque Wrench
3. Delivery Lines

STEERING CONTROL VALVE
Checking Rotating Valve Wear

1.

Connect the steering control valve to a test bench
(where available) or to a similar set-up using fig-
ures 81 and 82 as a guide.

Rotate and hold the control valve drive shaft (1)
completely to either the left or right steering posi-
tion.

Increase pressure to just below 140 bar (2031
psi) for 2WD models, or 165 bar (2393 psi) for
FWD models so as not to allow the relief valve to
intervene.

Apply a torque wrench (2) to the drive shaft of the
control valve and tighten to a setting of 34 Nm (25
Ib-ft). Check that the rotating valve completes one
full rotation in more than 10 seconds. Replace the
rotating valve and sleeve within the control valve
if rotation is less than 10 seconds. Refer to Power
Steering Control Valve Disassembly in this chap-
ter if needed.

o »

81
Restriction Line
Hand wheel (pressure adjustment)

24911

Nogh,owbh=

82
Control Valve Drive Shaft
Plugs
To restriction
To exhaust
Three-way Coupling
From Delivery
Discharge Coupling
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Op. 44 101 46
STUB AXLE

Removal

— A cauton A—

Handle all parts carefully.
Do not put your hands or fingers between parts.

Wear suitable safety clothing - safety goggles, gloves
and shoes.

The stub axles can be removed without removing the
axle from the tractor, proceeding as follows for each
individual wheel:

1. Lock the rear wheels using suitable chocks.

2. Lift the front of the tractor.

3. Place a mechanical stand (1) under the engine
sump and insert a wooden block between the en-
gine sump and the stand.

4. Remove the front wheel retaining bolts (1).

24765
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Thermostatic Expansion Valve

This valve serves to reduce the pressure of the liquid
refrigerant from the condenser so that the refrigerant
entering the evaporator can evaporate and thus take
heat from the air which is to be cooled.

The expansion valve has two main functions:

- dosage: the calibrated bore (6, fig. 5) inside the
valve body creates a difference in the pressure of
the refrigerant between the inlet (4) (liquid state)
and the outlet (7) (mixed liquid/vapor state); the
calibrated bore (6) also serves to atomize the re-
frigerant to facilitate subsequent evaporation;

- modulation: inside the valve body a thermostatic
sensor controls the valve aperture so that the
right quantity of refrigerant enters the evaporator
to ensure complete evaporation.

If the thermostatic sensor (2, fig. 5) detects an in-
crease in the temperature of the refrigerant at the
evaporator outlet, the flow of refrigerant is increased.

If the temperature in the cab drops or the compressor
starts to operate at a higher capacity (due to an in-
crease in engine speed), the flow rate into the evapo-
rator is reduced.

The expansion valve is installed on the evaporator in-
let fitting (7), and as the internal refrigerant flow con-
trol system is completely automatic, it requires no
special maintenance.

To perform functional testing, with the system is fully
charged, check that the system operating pressures
are those indicated on page 4.

NOTE: In the event of malfunction, replace the valve.

Expansion valve block

From the evaporator outlet.
Thermostatic sensor.

To compressor suction inlet.
From filter/dryer.

Spring.

Calibrated bore and ball.

To evaporator inlet. 25389

No oo~
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Op. 50 200 06
Checking For Gas Leaks (With Detector
380000314)

—— A  panger A——

Perform functional testing on the system following the
safety regulations described on page 3.

With the system charged, proceed as follows:
1. Start the engine.
2. Set the cab ventilation fan to maximum speed.

3. Turntheknob (2, fig. 12) to switch on the air condi-
tioning.

4. Bring the engine up to a speed of 1500 rpm.

5. Operate the electronic detector as described on
page 17.

6. Move the probe around all pipe connections and
all possible points of leakage:

- leaks are indicated by an increase in the frequen-
cy of the acoustic signal.

NOTE: The refrigerant is heavier than air, therefore it
will be easier to detect the leak point from below rath-
er than from above.

7. Ifleaks are found in the pipe connections, tighten
the fittings in order to eliminate the leak.

— A cautoNn A—

If any of the system components need to be replaced,
always follow the recovery, recycling and charging
operations, using control unit 380000315.
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8.

Remove the filter/dryer assembly (1).

Installation
To install, proceed as follows:

— A cautoNn A—

Always use appropriate tools to align fixing holes.
NEVER USE FINGERS OR HANDS.

Refit the filter/dryer on the bracket and tighten the
filter clamp with the retaining bolt.

Reconnect the hose connecting the filter/dryer to
the vaporizer.

Reconnect the hose connecting the condenser to
the filter/dryer.

Reconnect the electrical connection on the
filter/dryer.

Empty and charge the air conditioning system
with  HFC 134a gas, using control unit
380000315.

Reconnect the battery negative cable and close
the hood.

MDEO0331A

i

55
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Power take-off speed (Fig. 11) o/ &

e w~
When the rear power take-off is engaged, the central 25 @ N
display (1) can be used to control the speed of rota- AuTO
tion of the output shaft. Use the advanced keypad (if > ( %})
installed) to select the speed of the power take-off. 30 i>

@xmo \ @H

Information display (Fig. 12)

The display (1) may present various tractor setting
and operating functions. Use the advanced keypad
(if installed) to select a function. The relevant symbol
appears, as illustrated in the figure, to confirm the se-
lected function.

D

D

MDF1465A

11

\

Y (& 0@
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GENERAL INFORMATION

The components described in this section are
grouped in control-types, as described below:

Dashboard controls.

Operating controls, right-hand side.
Cab controls.

Control on right-hand cab upright.
External controls.

ok~ Dnd

DESCRIPTION AND OPERATION

MDFO0871A

DASHBOARD CONTROLS
1. Lights/horn switch. 3. Advanced Keypad (if installed).

2. Instrument Panel. 4. Windscreen wiper control lever.
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MECHANICAL SHUTTLE TRANSMISSION

47133983

Commutatore avviamento
btarting switch

SAB

BR BR

+Ballery

Scatola 4
Link box f

maxifusibili
or 4 maxifuses

Bk |

|
|
Avviamento |
Starting }
|
|

40A
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2 1 40A

6=0r 25N
4 3 og%o)—c
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COLLEGATO AL 30 MOTORINO AVVIAM.
CONNECTED TO 30 STARTING MOTOR
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Battery

50N

Motorino avviamento
Starting molor

30
%
< |50
B

1.5RN |

&\
gi

50N

2.5RN

Cl2

= [co

Interruttore PTO meccanica
Mechanical PTO switch

0.5HG

Interr. pedale frizione
Clutch pedal switch

WIRES COLOURS

Azure
White
Orange
Yellow
Gray
Blue
Brown
Black
Red
Pink
Green
Mauve

Quando sono indicate due lettere
la prima identifica il colore base,
la seconda le rigature longitudinali.

Where two colours are specified first
letter indicates base colour, second
letter indicates straight stripe.

R (1]
3@.
a 207 NC P
B gl
R 23A BA 23
o—0)
[
M |86 [ .85 > >
.. 0.5N I COLORI CAVI
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oR 305 587 2.5RN E ?ri?]i?o
Starting Motor ﬁ 8‘”5”‘2
70A Relay | Blug
M Marrone
N Nero
SAB0 R Rosso
S R
L.5RN 2.5RN Vo Vordo
L.5RN T VA Viola
Connessione lato anteriore Conness. trasmissione
Front harness connections <o Transm. connection
. | :
o e ol | 3233343536371
123458: ‘000006:
1 [ I
.
SABO =|m
1.ORN 2.5RN
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A %

—T1
MPD3088A "/‘

Fan belt tensioner

Fig. 3. Belt for models without air conditioning

1. Alternator
2. Belt

Fig. 4. Belt for models with air conditioning

3. Belttensioner
4. Belttensioner securing nut

CHARGING SYSTEM TESTING

PRECAUTIONS

To avoid damaging alternator charging system com-
ponents, take the following precautions:

* NEVER MAKE OR BREAK any charging circuit
connection, including the battery, when the en-
gine is running.

* NEVER SHORT CIRCUIT the alternator positive
terminal to check if it is working.

* ALWAYS DISCONNECT battery cables when
re-charging the battery on the tractor with a bat-
tery charger.

* ALWAYS CHECK battery polarity when instal-
ling a battery or using a supplementary battery to
start the engine.

* DO NOT SHORT CIRCUIT regulator input/out-
put terminals while the alternator is working.

* CONNECT POSITIVE TO POSITIVE AND
NEGATIVE TO NEGATIVE.

PRELIMINARY CHECKS

Before carrying out electrical tests, carefully inspect the
charging system and the electrical system in general.

Check continuity in all conductors and connections,
making sure they are correctly tightened.

BATTERY CHECK

Check all battery elements with a densimeter. The
battery must be at least 70% charged and efficient.
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Section

SECTION 55 - ELECTRICAL SYSTEMS

Chapter 5 - Battery

CONTENTS

Description Page
SPECIiCatiONS . . ..o e 2
Description and operation . ........... ... it e 2
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Installation . . ... ... e 4

Battery Testing ... ... 5
Relative Density . . ...t 5
Battery Maintenance . ........... .. 5
Dry-Charged Batteries ........ ... i 6
Chargingthe Battery . ... i 6

TS oo e 7

Battery Problems - Causes ........ ...ttt 9
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143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
167
168

ELECTRICAL CIRCUIT COMPONENTS (Continued)

Lift raise solenoid valve

Lift lower solenoid valve

Electronic lift position sensor

Maxi fuse box

Handbrake status switch

Power Shuttle control unit

Power Shuttle circuit diagnosis connection

Cigar lighter on cab right-hand upright

Rear PTO switch

Rear work light (version without cab)

LH two-faced headlight (North America version)

RH two-faced headlight (North America version)
Front main connection (51 PIN - PURPLE)
Transmission system connection (51 PIN - GREEN)
Grille LH front work light

Grid heater (pre-heater) relay

Connection for battery cut-out circuit on engine (3 PIN)
Starting advance thermometric cut-out switch
Solenoid valve to cut out starting advance, depending on temperature
Bosch lift circuit speed sensor

Front loader system connection

Grid heater control module

Keypad

Diodes

Instrument cluster diagnosis connection (ADIC)

169 (A and B) Power shuttle control module (ECM)

170
171
172
173
174
175
176
177
178

Connection for battery cut-out circuit on dashboard (4 PIN)
Power shuttle control module (ECM) diagnosis connection
Front work lamp control switch

Rear work lamp control switch

Battery cut-out circuit relay

Power relay for battery cut-out circuit

Battery cut-out circuit indicator light

Grille RH front work light

Synchronized power take-off switch
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MPFO0650A

1AV (17)
1CN (16)
1RB (20)

1S (14)
0,5LN (8)
0,5Z (1)
0,5BN (10)
1C (3)

1H (4)

0,5AG (24)

0,75TW CAN1-A-L (25)
0,75TW CAN1-A-H (26)
1BL (19)

0,5V (18)

1CB (13)

0,5B (7)

1SB (6)

1CA (5)

27
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BATTERY CUT-OUT CIRCUIT - DIAGRAM B
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SIDE LIGHTS, FULL BEAM, DIPPED BEAM, NUMBER PLATE
AND INSTRUMENT LIGHTING CIRCUIT
(Version without cab - ISO)
(Diagram D)

6  Front LH headlamp
7  Front RH headlamp
14 Front lights connection
15 Fuses and relay control unit
F3
F4
F7
F8
F15
1]
\Y,
17 RH front turn indicator and side light
22 Instrument cluster (ADIC)
1 Work light
7 Side lights
8 Full beam headlights
41 RH number plate light (USA version)
48 RH tail light
55 LH front turn indicator and side light
56 Number plate light
57  LH tail light
89 External lights control switch
152 Rear work light (version without cab)
155 Front main connection (51 PIN - PURPLE)
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TURN INDICATOR AND HAZARD LIGHTS CIRCUIT - DIAGRAM F
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TURN INDICATOR AND HAZARD LIGHTS CIRCUIT (Version without cab - ISO)
(Diagram H)
15 Fuses and relay control unit
F10
F22
VI
17 RH front turn indicator and side light
22 Instrument cluster (ADIC)
5 Second trailer turn indicator
6 First trailer turn indicator
22  Indicator Left
23  Indicator Right
48 RH tail light
55 LH front turn indicator and side light
57 LH tail light
89 External lights control switch
91 Hazard lights switch
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CAB VENTILATION AND AIR-CONDITIONING SYSTEM, RADIO AND INTERNAL LIGHTING CIRCUIT - DIAGRAM L
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1NO (6)
1GN (12)
1LB (4)
1L (3)
1SB (10)
1H (9)
1C (26)
1HR (24)

1AR (25)
1HB (30)
1AG (31)
1AN (32)
1GV (38)
1RG (43)
1LG (33)
1AV (44)
1BV (45)

1M (49)

MPF1873A

)

18 (2)
1R (7)
1,5G (13)
1NG (8)
1BL (14)
1BG (15)
1HN (21)
1AB (23)
1SN (29)
1BN (28)
1BR (27)
1GR (37)
1LV (36)
1LR (35)
1HL (42)
1VB (48)
1LN (34)
1ZB (41)
1NB (46)
1N (51)
1NO (51)

Cab version with Power Shuttle
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1BG (1)

1BL (2)

S
O
zZ

18 (1)

1NO (B)

MPF1903A

99
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0,5RV (7)

0,5MN (6)
0,5MN (6)

0,5RV (5)

0,5RV (7)
0,5RG (4)
0,5RG (4)

0,5RG (1)

0,5MN (2)

0,5MN (2)

0,5MN (3)
0,5N (10)
0,5N (10)

109
Version with cab
Version without cab
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1LB (4)
1L (3)

1GN (12)

1SB (10) °

1H (9) 9~ oo
o oo )
1AR (25) Lo N
HB (30)
1C (26) ’\\://’
1LR (31)

1LG (32)

1M (33)

MPF1940A

1S (2)
1R (7)
1NG (8)
1,5G (13)
1BL (14)
1HN (21)
1GR (29)
1LN (28)
1BR (27)
1RG (36)
1B (34)
1ZB (41)

Standard cab version

129
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201

MPF0476A

INSTRUMENT CLUSTER INPUT/OUTPUT CIRCUIT (ADIC) - DIAGRAM V

+12VADIC
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MDGO0162A

1. Handbrake status switch (25).
2. Dual Command (2 Speed Power Shift) switch (76).

Handbrake Status Switch (25)

Switch normally on with brake disengaged (PIN 1
and PIN 2).

When the switch is on, it receives 12 volts from the
fuse (9) and sends them to PIN 7 of connection
(22C), the handbrake indicator light comes on.

13

MDGO163A

1ZB

R__|e
I
18|
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SPECIAL TOOLS
Description Tool No.
Harness Repair Kit (Except North America) 380030042 (294070)
Test Probe Kit (Except North America) 380050010 (297448)

WIRING HARNESS REPAIRS

TEMPORARY WIRING HARNESS REPAIR
WARNING

It is acceptable to use the following repair procedure
on the controller area network (CAN) BUS wiring. It
is important though to ensure that the wire lengths
are not altered from the original as this will affect the
performance of the CAN BUS system.

The following method to repair wiring is a temporary
expedient only. Wiring should be replaced as soon
as possible. Do not attempt to repair the wire on any
system sensors as these are sealed and should only
be replaced with a new component.

NOTE: When conducting a cable repair it is
important that only RESIN CORED SOLDER is used.
Use of other types of solder may result in further
cable damage.

To carry out atemporary repair, proceed as follows: -

1. Locate damaged portion of cable then cut away
outer protective cover on both sides of the
damaged area, Figure 1.

2. Using a suitable solvent, clean about 2 inches
(50 mm) from each cover end. Clean the grey
cable cover and the individual leads.
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The processors contain transistors that are supplied
with a constant input voltage which is switched on
and off to achieve the variable input range. In this way
the control module is able to limit the armature
movement, so the hydraulic output flow of the
solenoid is proportional to the average DC voltage.
The lower voltage also allows the solenoid to operate
with less residual magnetism and so the entire circuit
will operate smoother.

The variable DC voltage signal level is determined by
varying the duration of the ON pulse relative to the
OFF pulse (see Fig. 32). The ratio between the ON
time and the cycle time is called duty cycle and is
stated as a percentage of one complete cycle.

With reference to Fig. 32, diagrams 1 to 3 show the
normal operating range of the PWM valve, and
diagram 4 shows the initial 12V programming and fill
time only. The diagrams in column A show the
voltage signal that is sent to the valve, whereas
column B shows the relevant spring pressure and
column C the reading on a voltmeter connected to
the solenoid valve.

Diagram 1 shows the OFF position: no signal is
directed to the valve, which means no spring
pressure in the valve at all and results in a zero
voltage reading. Increasing the duty cycle causes
some pressure to be made on the circuit (Diagram 2),
which results in a voltmeter reading increase.
Diagram 3 shows the maximum signal that is used
during the normal activity of the valve: its duty cycle
is around 0.5, which results in a spring pressure for
the half of its run and in an indication of a 6 volt
average DC current.

The electrical circuit to the solenoids can be checked
by using a digital or analogue DC voltmeter, which
will indicate the average voltage readings.

(¢} 100%

0 100%

~J =l =) e

32
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33

Calibration U-Codes

Error

code Error description

u19 Transmission oil temperature is below 10°C (50°F)
u20 Incorrect sequence, cycle shuttle lever and clutch pedal
u21 Engine speed is too low, increase engine speed
u22 Engine speed is too high, reduce engine speed
u23 Shuttle lever is in neutral, shift lever to forward
u24 Incorrect range selected

u25 Main gear lever is in neutral

u26 Clutch pedal depressed, release clutch pedal

U3t Wheel speed sensed

u33 Parking brake is not applied

us4 Operator present seat switch open

uU36 Calibration value too high

u37 Calibration value too low

u38 Range lever is in neutral
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63

1NO (6)
1GN (12)
1LB (4)
1L (3)
1SB (10)
1H (9)
1C (26)
1HR (24)
1AR (25)
1HB (30)
1AG (31)
1AN (32)
1GV (38)
1RG (43)
1LG (33)
1AV (44)
1BV (45)
1M (49)

1AB (1)

1M (2)

18 (2)

1R (7)
1,5G (13)

NG (8)

- 1BL (14)
',</,___,~ ),‘ 1BG (15)
,/’5/:\ ;f:.{(‘\‘ 1HN (21)
J.I':’”‘c““‘ﬁ‘ 1AB (23)
o~ oo 1SN (29)
1;"4‘\3 ',‘i'g.i' 1BN (28)
‘:’3‘:’ TR 1BR (27)

"('7‘"\\"4' 1GR

S Y. (37)
S 1LV (36)
1LR (35)
1HL (42)
1VB (48)
1LN (34)
1ZB (41)
1NB (46)

1N (51)

1NO (51)

5CB (15)

5RV (16)

5RG (17) \
5HN (20)
1HG (21)

1GN (26)
1ZM (28)

'.'-,_‘

—

1HL (55)

1VN (48)
1MN (43) (Black Connector)

R
\\NNFIRY

1NB (12)
1BV (11)
5B (10)
1GV (7)
1AR (3)
1N (2)
1SN (1)

~' %
« A

1N (29)
1AB (30)
1GN(32)
1G (33)
5C (35)
5AN (36)
5A (37)
1L (38)
1VB (39)
1M (40)
1CA (41)
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ERROR CODE 2028 - CLUTCH B NOT CALIBRATED

Effects:
Poor clutch performance of the uncalibrated clutch.

Possible failure modes:

1.

Transmission not calibrated

2. Faulty clutch B solenoid
3. Faulty hydraulic circuit
4. Mechanical fault
Solution:
NOTE: When the cause of the error code has been rectified, clear the error code and test the system for normal
operation.
1. Check if the transmission was calibrated.
A. If the transmission was not calibrated after a replacement of the controller, or after using H8, clear the
Electrical Erasable Programmable Read Only Memory (EEPROM), and perform the transmission calibration
procedure.
B. If the transmission was calibrated, download the correct level of software and re-perform the calibration
procedure. If the fault re-occurs again, continue to step 2.
2. Check for other error codes being displayed.
A. If any other error codes are being displayed, continue to these tests.
B. If no other error codes are displayed, continue to step 3.
3. Check the solenoid of the faulty clutch.
A. Remove the solenoid, clean or replace as required.
B. If the error code is still displayed, continue to step 4.
4. Check the clutch pack pressures.

A. If the pressures indicated are approximately 16 bar (232 psi), possible mechanical fault within the
transmission. If the pressures are low on all of the clutches, continue to hydraulic troubleshooting
procedures.

B. If the pressures indicated are not approximately 16 bar (232 psi) on one or more of the clutches. Suspect
possible transmission internal leakage.
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ERROR CODE 2038 - CLUTCH B SOLENOID SHORT TO +12 VOLTS

Cause:
Short to +12 Volts between the clutch B solenoid and the controller, or the controller is faulty.

Effects:
The transmission is critically disabled. The tractor is not operative.

Possible failure modes:
1. Faulty connector

2. Faulty harness

3. Faulty controller

Solution:

NOTE: When the cause of the error code has been rectified, clear the error code and test the system for normal
operation.

1. Check the clutch B solenoid connector C135, inline harness connector C156, and the controller connector
C169A_CNT1.

A. Ensure the connectors are connected, not damaged, the pins are in the correct position and that the fit
is tight. Repair or replace as required.

B. If the connectors are okay, continue to step 2.
2. Check for a short to +12 Volts.
A. Disconnect connector C135. Turn the keystart ON. Measure the voltage between connector:
C135 pin A, wire 1.0 (LN) and ground
C135 pin B, wire 1.0 (LG) and ground
If a voltage is indicated, turn the keystart OFF. Disconnect connector C169A_CN1. Turn the keystart ON.
If a voltage is still indicated, repair or replace the harness as required.
B. If a voltage is not indicated, download the correct level of software. If the fault re-occurs, remove and
replace the controller.
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ERROR CODE 2058 - SHUTTLE LEVER REVERSE SWITCH VOLTAGE LOW

Cause:

Open circuit or short to ground between the shuttle lever reverse switch and the controller, or the shuttle lever
assembly is faulty.

Effects:
There will be a short delay recognising that forward has been selected.

Possible failure modes:

—

Faulty connector

1. Faulty shuttle lever assembly

2. Faulty harness

3. Faulty controller

Solution:

NOTE: When the cause of the error code has been rectified, clear the error code and test the system for normal

operation.

1. Check the shuttle lever reverse switch in H5.
A. Turn the keystart ON. Move the shuttle lever into forward. If the display does not change to d23, continue
to step 2.
B. If the display does change to d23, while still in H5 wiggle the harness and the connectors to check for an
intermittent circuit. The display will change if an intermittent circuit is detected, repair or replace as required.

2. Check the shuttle lever reverse switch.
A. Disconnect the shuttle lever connector C130. Move the shuttle lever to reverse and measure the
resistance between the component side of connector C130 pin 4, wire 0.5 (A) and C130 pin 6, wire 0.5 (AB),
if the resistance indicated is not approximately 0.56K Ohms, and then in neutral approximately 2.76K Ohms,
remove and replace the shuttle lever assembly.
B. If the shuttle lever switch is okay, continue to step 3.

3. Check for +5 Volts.
A. Turn the keystart ON. Measure the voltage between connector C130 pin 6, wire 0.5 (AB) and ground.
If approximately +5 Volts is not indicated, repair or replace the harness as required.
B. If approximately +5 Volts is indicated, continue to step 4.

4. Check for an open circuit.
A. Turn the keystart OFF. Disconnect the controller connector C169B_CN2. Check between connector
C169B_CN2 pin 37, wire 0.5 (A) and C130 pin 4, wire 0.5 (A). If an open circuit is indicated, repair or replace
the harness as required.
B. If an open circuit is not indicated, continue to step 5.

5. Check for a short to ground.

A. Check between connector C169B_CN2 pin 37, wire 0.5 (A) and ground. If a short to ground is indicated,
repair or replace the harness as required.

B. If the harness is okay, download the correct level of software. If the fault re-occurs, remove and replace
the controller.
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ERROR CODE 2074 - 12VF SUPPLY VOLTAGE IS TOO LOW

Cause:
The 12VF supply voltage to the controller is less than +9 Volts.

Effects:
Transmission is critically disabled.

Possible failure modes:

1.

A

Faulty connector
Faulty charging system
Faulty fuse 1

Faulty harness

Faulty controller

Solution:

NOTE: When the cause of the error code has been rectified, clear the error code and test the system for normal
operation.

1.

Check the controller connector C169A_CN1.

A. Ensure the connector is connected, not damaged, the pins are in the correct position and that the fit is
tight. Repair or replace as required.

B. If the connector is okay, continue to step 2.

Check fuse 1.

A. If a fault is indicated with fuse 1, continue to step 3.
B. If the fuse is okay, continue to step 4.

Check for a short to ground.

A. Disconnect connector C169A_CN1. Check between connector C169A_CN1 pin 1, wire 1.5 (MN) and
ground. If a short to ground is indicated, repair or replace the harness as required.

B. If the harness is okay, download the correct level of software. If the fault re-occurs, remove and replace
the controller.

Check the battery voltage.

A. Start the engine and run at 2000 rev/min. Measure the battery voltage. If the voltage indicated is less than
approximately +9 Volts, continue to test for a fault in the charging system.

B. If the voltage indicated is between +10 Volts and +15 Volts, continue to step 5.

Check for +12 Volts.

A. Turn the keystart OFF. Disconnect connector C169A_CN1. Turn the keystart ON. Measure the voltage

between connector C169A_CN1 pin 1, wire 1.5 (MN) and ground. If approximately +12 Volts is not indicated
repair or replace the harness as required.

B. If approximately +12 Volts is indicated, download the correct level of software. If the fault re-occurs,
remove and replace the controller.
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1AV (18)
1BG (19)
1BN (20)
1GV (22
1NO oy 1V 25) 1LV (14)
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1AG (31) 1GR (37) 0.75TW CAN1-A-H (56)
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1GV (38) 1LR (35) 1SB (30)
1RG (43) 1HL (42) -15:5((3%1) )
1LG (33) 1VB (48) 1H (38)
1AV (44) 1LN (34)
1BV (45) 1ZB (41)
1M (49) 1NB (46)
1N (51)
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ERROR CODE 7017 - DIFFERENTIAL LOCK SOLENOID OPEN CIRCUIT OR SHORT TO
GROUND

Cause:
Open circuit or short to ground between the differential lock solenoid and the controller, or the solenoid is faulty.

Possible failure modes:

1.

Faulty connector

2. Faulty differential lock solenoid
3. Faulty harness
4. Faulty controller
Solution:
NOTE: When the cause of the error code has been rectified, clear the error code and test the system for normal
operation.
1. Check the differential lock solenoid connector C69, inline harness connector C156, and the controller
connector C169A_CN1.
A. Ensure the connectors are connected, not damaged, the pins are in the correct position and that the fit
is tight. Repair or replace as required.
B. If the connectors are okay, continue to step 2.
2. Check the differential lock solenoid.
A. Disconnect connector C69. Measure the resistance between the component side of connector C69 pins
1 and 2. If the resistance indicated is not approximately 8 Ohms, remove and replace the solenoid.
B. If the resistance is okay, continue to to step 3.
3. Check the differential lock solenoid for a short to ground.
A. Check between the component side of connector:
C69 pin 1 and ground
C69 pin 2 and ground
If a short to ground is indicated, remove and replace the solenoid.
B. If a short to ground is not indicated, continue to step 4.
4. Check for a short to ground.
A. Disconnect connector C169A_CN1. Check between connector:
C69 pin 1, wire 1.0 (BG) and ground
C69 pin 2, wire 1.0 (BL) and ground
If a short to ground is indicated, repair or replace the harness as required.
B. If a short to ground is not indicated, continue to step 5.
5. Check for an open circuit.

A. Check between connector:

C69 pin 1, wire 1.0 (BG) and C169A_CN1 pin 19, wire 1.0 (BG)

C69 pin 2, wire 1.0 (BL) and C169A_CN?1 pin 7, wire 1.0 (BL)

If an open circuit is indicated, repair or replace the harness as required.

B. If the harness is okay, download the correct level of software. If the fault re-occurs, remove and replace
the controller.
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ERROR CODE 14 - LIFT/LOWER SOLENOID VALVES OPEN CIRCUIT

Effects:
The rear lift does not work.

Possible failure modes:

1.

Faulty connector

2. Faulty solenoid

3. Faulty harness

4. Faulty controller

Solution:

NOTE: When the cause of the error code has been rectified, clear the error code and test the system for normal

operation.

1. Check the lift solenoid valve connector C144, the lower solenoid valve connector C143, the inline harness
connector C118 and the controller connector C124.
A. Ensure the connectors are connected, not damaged, the pins are in the correct position and that the fit
is tight. Repair or replace as required.
B. If the connectors are okay, continue to step 2.

2. Check the lift solenoid valve.
A. Disconnect the lift control solenoid connector C143. Measure the resistance between the solenoid
terminals. If the resistance indicated is not approximately 1.6 Ohms, remove and replace the lift control
solenoid.
B. If the solenoid is okay, continue to step 3.

3. Check the lower solenoid valve.
A. Disconnect the lower control solenoid connector C144. Measure the resistance between the solenoid
terminals. If the resistance indicated is not approximately 1.6 Ohms, remove and replace the lower control
solenoid.
B. If the solenoid is okay, continue to step 4.

4. Check for an open circuit.

A. Disconnect connector C124. Check between connector:

C143 pin 2, wire 1.0 (LN) and C124 pin 37, wire 1.0 (LN)

C143 pin 1, wire 1.0 (L) and C124 pin 35, wire 1.0 (L)

C144 pin 1, wire 1.0 (L) and C124 pin 35, wire 1.0 (L)

C144 pin 2, wire 1.0 (LB) and C124 pin 19, wire 1.0 (LB)

If an open circuit is indicated, repair or replace the harness as required.

B. If the harness is okay, download the correct level of software. If the fault re-occurs, remove and replace
the controller.
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ERROR CODE 31 - DRAFT RIGHT-HAND SENSOR VOLTAGE LOW

Effects:
The rear lift works, but in controlled draft selection operation is not correct.

Possible failure modes:
1. Faulty connector

2. Faulty harness

3. Faulty draft sensor

4. Faulty controller

Solution:

NOTE: When the cause of the error code has been rectified, clear the error code and test the system for normal
operation.

1. Check the draft sensor connector C119, inline harness connector C118 and the controller connector C124.

A. Ensure the connectors are connected, not damaged, the pins are in the correct position and that the fit
is tight. Repair or replace as required.

B. If the connectors are okay, continue to step 2.
2. Check for a short to ground.

A. Disconnect connector C119 and C124. Check between connector C119 pin 2, wire 0.5 (HV) and ground.
If a short to ground is indicated, repair or replace the harness as required.

B. If a short to ground is not indicated, continue to step 3.
3. Check for an open circuit.
A. Check between connector:
C119 pin 1, wire 0.5 (G) and C124 pin 1, wire 0.5 (G)
C119 pin 2, wire 0.5 (HV) and C124 pin 26, wire 0.5 (HV)
C119 pin 3, wire 0.5 (B) and C124 pin 39, wire 0.5 (B)
If an open circuit is indicated, repair or replace the harness as required.

B. If the harness is okay, remove and replace the draft right-hand sensor. If the fault persists, download the
correct level software. If the fault re-occurs, remove and replace the controller.
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