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FOREWORD

¢ This Manual is subdivided into Sections, each identified by a two—digit number and with separately numbered
pages.
For ready reference, these Sections maintain the sarme identification number and group description of the corre-
sponding Fiat Time Rate Manual,

¢ Topics and information can be easily retrieved by consulling the Index on the following pages.
0 Manual Print no. and respective edition/updating date appear on the bottom of each page.

¢ Revised sheets will canry the same print number Iollowed by a 2—digit number (e.g. first revision 603.54.276.01; sec-
ond revision 603.54.276.02 elc.) and date of issue.

These pages will be accompanied by a specifically revised and updated index.

0 Information contained in this Manual are updated to the date reported on the print. As FIATAGRI maintains a con-
stantimprovement programifor its product range, some information may not resulf updated because of modifications
motivated by reasons of a technical or marketing nature as well as by the legal requirements of different Countries.
In case of discordance, consult FIATAGR! Sales and Service Organizations.

¢ The imperial weights and measures are given for operators’ convenience and though the closest approximation is

sought, they are normally rounded off for practical reasons. In case of discreparncies ohly the metric units should
be considered.

IMPORTANT NOTICES

0 Altmaintenance and repair work reported and described in this Manual is the exclusive reponsibility of the FIATAGRI

Service Network, which must carry it out by srnct!y following directions and using. wherever necessary, the specific
service tools specified therein.

0 Anybody carrying out service operations dealt with in this manuai without abiding strictly to its prescriptions makes
himself personalfy responsible for of any ensuing damage.

0 The Manufacturer and all of the Organizations associated with its distribution network, including but not iimited to
national, regional or local distributors, deciine any and all responsibility for darmages that may derive fromthe abnor-
mal behaviour of parts and/or components not specifically authorized by the Manufacturer, including those utilized
in maintenance and/or repair work on its products, manufactured or commercialized by the same.

In no case, warranties of any kind may be issued or forced on the products fabricated or distributed by the Manufac-

turer for damages deriving from any abnormal behaviour of parts and/or components unauthorized by the Manufac-
turer itseff.

COPYRIGHT BY FIATGEOTECH S.p.A.
®

Reproduction of text and illustrations
is not permitted in any form.

PRINTED IN ITALY

FIATGEQTECH S.p.A. - Viale delle Nazioni, 55 — 41100 MODENA - italia
FIATAGRI — POST VENDITA — Servizi Tecnici di Assistenza — Pubblicazioni Tecniche
Print No. §03.54.276.00 — 01 — 1992 — 800

Print No. 603.54.276.00 ~ 01 — 1992
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GENERAL INSTRUCTIONS

IMPORTANT NOTICE

All service interventions dealt with in this Manual are intended to be the exclusive competence of the FIATAGRI Service
world network organization and must be carried out in the absclute respect of the indications given hereafter, using,
whenever necessary, the envisaged special service tools and equipment.

Anyone attempting te or carrying out work and operations included in this Manual without following full instructions and
specifications makes himself personally and directly responsible for resulting damages.

SHIMS

At each adjustrment operation, select shim packs by measuring shims one by one with a micrometer gauge and sum-
ming up readings obtained: de not preventively rely on shim pack thickness or on nominal values of shims.

ROTARY SHAFT OIL SEALS
When installing oil seals on rotary shafis, pay attention to the following:
— prior to fitting, keep seals dipped for at ieast half an hour in the very fluid which is to be retained at work;
— thoroughly clean the shaft and make sure working surfaces are free from damages or faults of any kind;

— place seal with the lip facing the fluid; if the seal is of the thrower—lip type, grooves must be so oriented that during
shaft rotation the fluid tends io be thrown back towards the inside of the machineg part or component containing it.

— coat the sealing lip with a thin film of lubricant (possibly oil instead of grease} and pack the space between sealing
lip and dust shield with grease;

— fit the seal in place pressing it or driving it with a flat-head tool or ram of the right diameter: on no account strike it
with a hammer or mallet;

— whenbeing pressed or drivenin place, make sure that the seal is introduced perpendicularly to the seat surface and,
once fitted, check that the seal is fully home and seated properly;

— to prevent seal lip damage during fitting, use some sort of protection interposed between mating surfaces of seal
and shatft.

TOROIDAL “O-RING” OIL SEALS
Lubricate O—ring seals prior to installation to prevent their rolling over themselves and remain twisted during fitting.

JOINT SEALING COMPOUNDS

Upon joining mating surfaces indicated by an “X”, apply one of the following sealing compounds: RTV SILMATE, RHO-
DORSIL CAF 1 or LOCTITE PLASTIC GASKET.
Prior to sealing compound application, prepare the joint surfaces as follows:

- remove scales or encrusted matter using a wirebrush;

— thoroughly degrease surfaces using one of the following detergents: solvent (trichloroethylene), kerosene or water/
soda solution.

BEARINGS
Suggested bearing preparation procedure prior to installation:
— heat to 80 to 90°C (176 to 194°F);
— cool them off before force fitting in place.

ROLL PINS

When fitting split pins make sure the cut is facing in the direction of force in order to put the pin under stress.
Instead, spiral pins do not require any particular way of fitting.

FIAT Print No. 6035J97M?D '?J? lS?‘992
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SPARE PARTS INFORMATION

Use exclusively FIATAGRI genuine spare parts identified with the trademark shown below.

/

¢ FIATAGRI }

Fiatagri
Oniginat
Controlled

\
G

Quality

AL

These are the same and only spares assuring the standards of quality, safety and service life of the original parts fitted
at the Factory.

Only the FIATAGRI original spare parts can offer this guarantee.

When ordering spare parts make sure to state:

— tractor model (marketing denomination} and chassis serial number;
— engine type and serial number;
~ part number, found on "Microfiches” or printed "Spare Parts Catalogue”,

SERVICE TOOL INFORMATION
The service tools that FIATAGRI proposes and illustrates in this Manual are:
— studied and designed specifically for the FIAT tractor range;
— essential for technically reliable repairs and service work;
— manufactured and tested conforming to strict quality standards to offer efficient and long lasting service.
Service workshops and staff are also reminded that being equipped with the right tools means:
— operating in optimum working conditions;
— obtaining the best results;
— saving time and fatigue;
— working in more safety.

NOTE

Permissible wear limits suggested in this Manual for some of the parts or components are to be considered indicative
only and absolutely not binding.
"Front”, "rear”, "right” and "left” indications given throughout this Manual are referred to the tractor operator seated on

board and facing the direction of forward travel.

WHEN PUTTING IN MOTION A TRACTOR WITHOUT BATTERY

Outside feeder cables must be connected exclusively to the respective positive and negative cable terminals of the trac-
tor using using efficient clamps ensuring an adequate and stable electric contact.

Disconnect all user circuits {lights, windshield wipers, etc.) prior to starting the tractor,

Should it be necessary to make functional checks of the tractor electrical system, make sure the feeder is connected,
upon completion of check, disconnect all user circuits and put off the feeder before disconnecting the cables.

) JD Manuals
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SAFETY RULES

PAY ATTENTION TO THIS WARNING SIGN

This symbol alerts you for important messages involving your safety.

Read messages alfentively and strictly follow suggested precautions designed to avoid
potential dangers and safeguard your health and personaf safely.

You will find, throughout this manual, this sign associated with the following keywords:

CAUTION — Warning intended to prevent unsuitable repair procedures with potential conse-
quences lo repairman’s safety.

DANGER - Associated with warnings of specific potential dangers for the repairman and any
other people directly or indirectly involved.

AVOID ACCIDENTS

Most accidents occurring in the werkshop are a conse-
guence of the failure to follow some simple and pruden-
tial safety rule. For this reasen MOST ACCIDENTS CAN
BE AVOIDED: it is enough to recognize possible causes
and act consequently, using the necessary attention and
precautions.

Handling any type of machine, regardless of how well it
has been designed and manufactured, cannot exclude
the possibility that an accident may occur.

A cautious and alert repairman is the best guarantee
against accidents.

Scrupulous cbservance of a single elementary safety ru-
le would already be sufficient to avoid many serious acci-
dents,

DANGER. Never attempt to clean, lubricate or service
a tractor with engine running.

SAFETY RULES

GENERAL

¢ Pay vour best attention to given maintenance and
repair procedures.

¢ Do not wear rings, wrist watches, jewelry, loose or
hanging apparel such as ties, torn clothing, scarves,
unbottoned or unzipped jackets that can catch on
moving or rotating mechanical parts. Wear instead
safety prevention clothing, for example: anti—skid
shoes, gloves, safety glasses, helmets, etc.

¢ Do not carry on any work on the machine with anyo-
ne on the operator’ seat unless recognized as a qua-
lified operator called to assist with the work at hand.

FIAT

Never attempt to operate the machine or any atta-
ched implement or equipment in any position other
than the operator's seat.

Never attempt any intervention of any kind on the
machine when engine is running, unless the case is
conforming to instructions

Shut the engine off and check that hydraulic fluid is
ne longer under pressure before removing caps, co-
vers, valves, efc.

All servicing operations deserve best care and at-
tention.

Shop or field ladders and service stands should con-
form 1o present accident prevention regulations.

Disconnect batteries and put signs on all controls to
warn that the machine is being repaired or serviced,
Lock the machine and any attached implement or
equipment to be lifted.

.Never check or fill fuel tanks and batteries, or use

preheating fluid, while smoking or when there are
open flame sources in the vicinity, as fluids involved
are highly inflammabile.

Brakes are inactive when manually released for ser-
vicing: in such cases the machine should be secured
with blocks or similar devices.,

The fuel gun must be steadily kept in contact with the
liller cap while re—-fuelling: the contact must be main-
tained until fuglling is completed to avoid the possibi-
lity of sparks consequent to accumulation of static
electricity.

) JD Manuals
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When towing use exclusively the prescribed towing
or pulling points. take care in making attachments:
be sure pins and locks are sure befere pulling. Stay
clear of drawbars, cables or chains under load.

To move a disabled machine, use a trailer or low-bo-
dy truck if available.

Load or unload the machine on level grounds affor-
ding full support to the trailer or truck wheels. Fix the
machinea securely to the trailer or truck platform and
block wheels as required for transport.

Use exclusively grounded auxiliary power sources
to feed electric heaters, battery—chargers and simi-
lar equipment in order to avoid the hazards of elec-
tric shocks.

If necessity arises to handle or fransport heavy pars
and components, make sure to use hoists or similar
equipment of appropriate lifting capacity.

Always watch out for presence of people in the vicini-

ty.

Never pour gasaline or diesel fuel into open or wide
and low containers.

Never use gasoline, diesel fuel or other flammable
liguids detergents: use, instead, non—flammable
and non—toxic solvents available in commerce.

When using compressed air to clean parts, wear sa-
fety glasses with side protections.

Limit the pressure within a maximum of 2.1 bar, con-
forming to local or national legislation,

Do not run engines in closed premises not adequa-
tely ventilated.

Do not smoke and neither use or allow open fltames
or sparking in the vicinity, when re—fuelling or han-
dling easly flammable materials.

Do not use flames for lighting purposes when sear-
ching for sources of fiuid leaks on the machine.

Move very carefully when working under the machi-
ne and also on it or in the vicinity of the same, Wear
the prescribed safety equipment: heimets, glasses
and special shoes.

When carrying on checks requiring engine running,
call for the help of a qualified assistant remaining in

Print No. 603.54.276.01 — 12 - 1982

the operator seat at all times with the repairman in
sight.

For field service, bring the machine possibly on level
grounds and block it. If the job must be necessarily
carried out cn a gradient, preventively block the ma-
chine and move iton a level area as socn as feasible
and affording adequate safety.

Beware of kinky or bent chains and cables, do not
use them for lifling or towing. To handle them, wear
thick gloves.

Chains should always be anchored securely: check
that anchoring point is robust enough to carry the
load. Keep people clear of anchor point, chains or to-
wing cables.

Keep maintenance and servicing areas always
CLEAN and DRY. Remove any water or oil puddies
immediately.

Do not pile up grease or oil-impregnated rags: they
are a fire hazard. Always keep them in a closed me-
tal container. Before moving the machine or atta-
ched implement, check, adjust and block the opera-
tor seat. Also make sure no people are in the
immediate vicinity within operating area of machine
or implements.

Do not hold in your pockets objects that may fall, un-
seen, inside the machine.

Where metal particles or objects are apt o fly or fall,
wear protective equipment such as goggles or safe-
ty glasses with side shields, hard hats or helmets,
safety shoes and heavy gloves.

When welding is required, wear the specific protecti-
ve accident—prevention equipment: dark glasses,
helmets, overalls, special gloves and shoes. Dark
glasses must be worn also by anyone standing by
while welding is in progress. DO NOT LOOK AT ARK
WITHOUT ADEQUATE EYE PROTECTION.

Wire ropes develop metallic sleevers with use: pro-
tect yourself by wearing adequate safety equipment
{heavy gloves, glasses ect.).

Handte all paris with extreme care. Keep hands and
fingers off rotating parts, closed parts and open
joints and similar. Always use the auvthorized acci-
dent prevention clothing items, such as safety glas-
ses, heavy gloves and safety shoes.

JD Manuals
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STARTING HYDRAULICS

¢ Do not run engines inside closed premises without ¢ Fiuid escaping under pressure through a smal! hole

adequate ventilation or equipped with suitable
means for removal of exhaust gases.

Never bring head, body, arms and Jegs, feet, hands
and fingers close to running fans or drive belts.

ENGINE

o

Before removing the radiator cap, turn it very slowly
in order to remove inside pressure. Add coolant only
with engine stopped or idling, if warm.

Do not letthe engine run when re—fuelling, particular-
ly if still hot, owing to the possibility of fire hazard if
fuel is spilled over.

Never attempt to check or adjust fan belts when engi-
ne is running. Do not adjust the engine fuel pump
when the machine is in moticn.

Never lubricate the machine when the engine is run-
rning.

ELECTRIC SYSTEM

o

When using auxiliary batteries, remember that ca-
bles must be connected at both ends following the
prescribed procedure: (+)} with (+) and {-} with
(—).Avoid short—circuiting battery posts, BATTERY
GAS IS HIGHLY INFLAMMABLE. When re—char-
ging, let the battery compartment open, thus atfor-
ding a better ventilation. Never check battery charge
by "bridging” across posts with metal objects. Aveid
sparks or flames in the battery area. Do not smoke,
to prevent explosions.

Pricr to servicing interventions of any sort, make sure
there are no fuel or electrical leaks or losses: remove
and rectify them before proceeding with work.

Lo not re—charge batteries inside closed premises:
make sure ventilation is adequate to prevent the pos-
sikility ot accidentat explosions caused by the accu-
mulation of battery gas produced during the charging
process.

Always disconnect batteries prior to interventions of
any kind involving the electric system.

FIAT

can be almost invisible and can develop sufficient
striking force 1o penetrate the skin; in these cases,
shouldit be necessary to verify the leak, protect your-
self using a cardboard or a piece of wood. NEVER
DO IT WITH YOUR BARE HANDS: if the fiuid spray
penetrate the skin, see a doctor immediately. In fact,
without qualified medical assistance, a serious infec-
tion or skin reaction may develop.

When measuring fluid pressure, use a gauge compa-
tible with expected values.

WHEELS AND TYRES

¢

Make sure tyres are inflated correctly o the pressure
specified by the Manufacturer.

Pericdically check for damages at wheel rims and ty-
res.

Stand to cne side when correcting pressure or infla-
ting tyres.

Check tyre pressure on unloaded machines and with
cold tyres only in order to aveoid erroneous readings
with resulting overinfiation. Do not use recovered
wheel parts because improper welding, brazing or
heating may have weakened them and caused failu-
res.

Never cut or weld on the rim of mounted and inflated
tyre.

To remove wheels, block the machine at front and
rear on all wheels, Afier lifting the machine, place
supports underneath to prevent it from falling, accor-
ding to present regulations.

Detlate the tyre before attempting to remove objects
caugt in the threads.

Never inflate tyres using an inflammable gas: explo-
sions with injuries fo nearby people may occur.

REMOVAL — INSTALLATION WORK

¢

Lift and handle ali heavy parts using means and
equipment of adequaile capacily. Make sure appro-
priate hooks and slings are used. Use the lifting eyes
specifically provided, Watch out for people in the vici-
nity of the load to be lifted.

Hardle all parts with extreme care. Keep hands and
fingers away from open joints between parts compo-
nents. Wear homelogated accident—prevention safe-
ty clothing such as goggles, gloves and special
shoes.

Guard against twisted and kinking chains and cables,
Always wear safety gloves to handle chains or ca-
bles.

) JD Manuals
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ENGINE
10— 1

GENERAL FEATURES AND SPECIFICATIONS

Engine, technical type:
=model F100 . ... . s 8065.08.A 330
—model FI110 ... 8065.05.A 325
=model F120 ... s 8065.05.B 330
—model F130 . .. ... 8065.25.A 220
CYClE .. e e e s diese!, 4—ycle, direct fuel injection
Supercharging (madel F1300nly) ........ .. ... o by compressor-type turbocharger
Numberofcylinders ... ... .. ... B, in-line
Cylinder iners ... ... e dry, force-fitted in cranckase
Piston diameter:
—model F100 .. e e s 100 mm {3.937 i)
—models FI10, F120and F130 . ... ... .. i 104 mm {4.084 in}
Piston StroKe ... i e e e 115 mm (4.527 in)
Total capacity:
—model FI00 ... e 5419 cu.cm {330.5 cu.in}
—models FI10, F120and F130 .......... .. . ... 5861 cu.cm {357.5 cu.in)
Compressionralio ............... . 17:1
Maximum power rating:
—model F100 ... s 72 kW (28 HP)
—model F110 e 81 kW (110 HP)
—model F120 . ... e 88.2 kW (118 HP)
—model F130 ... 95.6 kW (130 HP)
Maximum power SPEad ... ...ttt i e 2300 rp.m.
Maximumtorque spead ........ ... ... i 1500 r.p.m.
Numberof mainbearings . .......... ... it e 7
Ol UM . e supporting, cast—iron
Valvetiming ......... ... . Q.H.V., w/ camshaft in crankcase
Intake:
—commencement:hefore TD.C. ... ... . o 12 deg.
—end:after BaD.C. ... e 31 deg.
Exhaust:
—commencement:before B.D.C. ....... .. ... i, 50 deg.
—endafter T.D.C, ... . e 16 deg.
Valve clearance for timing check ... ... ... ... ... ... L 0.45 mm {.018 in)
Operating valve clearance, cold engine;
—NtAKE L 0.30 £ 0.05 mm {.012 + .002 in)
—exhaUSt L. i 0.30 £ 0.05 mm {.012 + .002 in)
Fuel system
Alrcleaning . ... e dry, twin—cartridge type w/ centrifugal
pre—cleaner and autematic dust dis-
charge {optional: self-cleaning device
of the DONASPIN type)
Turbocharger (model F130} .. .. ... actuated by exhaust gases
Fuel filter {on feed pump delivery) ......... ... i L. two series filters w/ in—built cartridge
(both w/ water decanter) (optional: se-
dimenter filter}
Fead PUMID L. e e double—diaphragm
Y cam-type
{folfows)
JD Manuals
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GENERAL FEATURES AND SPECIFICATIONS
feont.)
Fuel Injection pUMID . ... e e e rotary distributor type
BOSCH type:
—model F130 e VE 6/11 F150 RV114462 — 98405596
C.AV type:
—model FA00 ... DPS 8521 A 750 A —9841723¢ ()
DPS 8524 A 120 A — 98459640 (2)
—model F110 . e e DPS 8521 A 760 A— 98417236 (1)
DPS 8524 A 130 A — 98459638 (%)
—model F120 L. e DPS 8521 A770 A—98417238 (1)
DPS 8524 A 140 A — 98459639 (2

in—built, all-speed governor:

BOSCHand C.A V. ... e e mechanical, centrifugal weights
In—built, automatic advance device:

BOSCHand C AN, ... e hydraulic

Fixed advance, commencement of delivery, before T.0.C.:

~BOSCH . e 8 = 1 deg.

— B AN e 0 +1 deg.

Injectors with NOZzZIes ... ... . . i e 3-hole {four holes on model F 100}
1= Tod (o] g 1= P see page 1012
Pressure setting .. ... ... e 260 to 268 bar

(265 to 273 kg/em?2 — 3770 to 3886 psi)

INjeCtion SEOUBNCE ... .. . it e e 1-5-3-6-2-4
Lubrication ....... ... ... . . . e force—feed, w/ gear-type pump
Ol pump drive . ... o crankshaft
Ol CleaNiINg . ... o e e e screen—type filter on intake and twg in—
bwilt cartridges
Pressure relief valve location ... .. ... ... .. . i in pump body, delivery side.
Lube pressure w/ engine running at max power speed:
—models F100, F110and F120 .. ... . ... o i, 2.910 3.9 bar
(3 to 4 kg/em?2 — 42 10 56.5 psi)
—model F130 .. e & bar
(6.1 kg/em?2 — 87 psi)
Engine oil cooling (models F120and F130) .. ................ oL through heat-exchanger unit operating

with engine coofing fluid

Cooling .. ... e water circulation
activated by centrifugal pump
Radiator:
—models F100and F110 . .. ... . e 3-tubelets, vertical, copper
—models F120and 130 .. ... ... e e 4-tubslets, vertical, copper
Auxiliary expansiontank .. ... e semi-transparent plastics material
Fan, attached to waterpumpopulley .......... .. .. . ... ..., suction—type, sheet metal
Temperature CONtrol .. ... ..o e e through thermostat
Chronotachometer ........................ e incorporated in instrument panel
DV e e e e e derived from camshaft gear
Hourmeter setatenginespeedof ... ... ... i, 1800 r.p.m.

() Pre—modification ~ (2} Post—modification

JD Manuals
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CRANKCASE MAIN DATA

Diameter, cylinder liner housing bores in crankcase . ... ..
Qutside diameter, cylinderliners . ......................

Interference fit of liners incrankcase ...................

Oversize, cylinder liners outside diameter

F 100 F110 F120 F130

106.850 to 106.900 mm
(4.2067 to 4.2087 in)

103.020 to 103.050 mm | 107.020 to 107.060 mm
{4.0559 to 4.0571 in) {4.2134 10 4.2146 in)

0.120 to 0.200 mm (.0047 to .0072 in}
0.2 mm {.008 in)

102.850 to 102.800 mm
(4.0492 to 4.0512 in)

Inside diameter, cylinderliners ........................

Maximum permissible ovalization or taper of cylinder liners
consequenttowear (2} ... .. ... i

Oversize, cylinder liner inside diameter . ................

100,000 to 100.024 mm | 104.000 to 104.024 mm
(1) (3.9370 10 3.9379 in} | (1) (4.0945 to 4.0954 in)

0.12 mm (.005 in)
D4t00.8mm

Dimeter, camshaft bearing housing bores:

Diameter, standard valve tappet housing in crankcase . ..

QOversizes, sparetappets ... i i

55.280 to 55.305 m (2.1764 10 2.1773 in)
54.780 to 54.805 mm (2.1567 to 2.1577 in})
54.280 to 54.305 mm (2.1370 to 2.1380 in)
53.780 to 53.805 mm (2.1173 to 2.1183 in}

15.000 to 15.018 mm (.5805 to .5912 in)
0.1 -0.2-0.3 mm (.004 — 008 —.012 in})

Diameter, crankshaft rod bearing housing bore

84.200 to 84.230 mm (3.3149 10 3.3161 in)

{1} Measured after force-fiting by reaming

{€) Measure in correspondence of the piston ring working areas, both in parallel and perpendicular to the engine longitudinal axis.

CYLINDER HEAD MAIN DATA

Diameter, standard valve guide housings in cylinder head
Oversizes, spare valve guides

Valve seat dimensions on cylinderhead ................

F 100 F110 F120 F130

13.950 to 13.983 mm {.5492 to .5505in)

0.2 mm {.008 in})

Valve recess below cylinder head reference plane .......
Maximum permissible recessing .. ........... ... L

Fuel injector projection above cylinder head reference
plane:

— BOSCH injectors:
etype 4824164 and 4824170 .......... ... . ..ol
otype 98413846 .. ... ...

& type 98458216 and 98458214 ... ... ... ...

0710 1.0 mm {.03 to .04 in)

1,3 mm (.05 in)

0.310 1.1 mm (.01 to .04 in)
0.510 1.3 mm (.02 to .05 in)

0.1 to 1.1 mm {.004 to .040 in)

FIAT

{follows}
JD Manuals
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CYLINDER HEAD MAIN DATA

fcont.)

Cylinder head original height . .. ........ ... ... ... ... ...

Maximum grinding depth in case of refacing . .................

F 100 F110 F120 F130

92 mm {3.62 in}

3.5 mm {.02 in}

ENGINE CRANKSHAFT AND BEARING MAIN DATA

Diameter, standard mainbearings ............... ... .. ...

Undersizes, main bearing diameter ..........................

Thickness, standard main bearingshells .....................
Undersizes, spare main bearing shell inside diameter ..........
Rurning clearance, main bearings and crankshaft journals .....

Wearlimit .. ... ...

F 100 F110 F120 F130

79.791 t0 79.810 mm (1)
(3.1414 to 3.1421 in)

0.254 - 0.508 — 0.762 — 1.016 mm
{.010—-.020-.030-.040 in)

0.022 10 0.091 mm {0009 to .0036 in)
0.254 - 0.508 — 0.762 — 1.016
0.022 to 0.091

0.180 mm {.0071 in)

Diameter, standard cennecting rod bearings ..................

Undersizes, connecting rod bearing diameter .................

Thickness, standard connecting rod bearings .................
Undersizes, spare connecting rod bearing shell inside diameter .
Running clearance, connecting rod bearings and pins ..........

Wear limit ...

63.725 10 63.744 mm (1}
(2.5088 to 2.5096 in}

0.254 - 0.508 - 0.762 — 1.016 mm
(.010-.020—-.030-.040 in}

1.805 0 1.815
0.254 — 0.508 — 0.762 — 1.016
0.033 ta 0.087 mm (.0013 to .0034 in)

(.180 mm {.0071 in)

Thickness, engine crankshaft standard thrust washers . ...... ..

QOversize, spare thrust washer thickness .....................

Width, crankshaft and support with thrust washers .............
Length of associated crankshaft journal ......................
Crankshaftandplay ........ .. ... ..

Wear limit ... e e e e

3.378 to 3.429 mm (.1330 to . 1350 in})

0.127 ~ 0.254 — 0.381 ~ 0.508 mm
(.005-.010—.015-.020 in)

31.766 to 31.918 mm (1.2506 to 1.2566 in)
32.000 to 32.100 mm {1.2598 to 1.2638 in)

0.082 to 0.334 mm (.0032 to .013 in}

0.40 mm (.016 in)

ffoflows)

('} On the assembly ling, allowance is made for installation of engine crankshafts with main and connecting rod journals 0.1 mm
{.0039 in} undersize, mated with associated bearings correspondingly undersized.
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ENGINE CRANKSHAFT AND BEARING MAIN DATA
feont.}

Maximum permissible ovalization or taper on main and connect-
ing rod bearing journals after grinding .. ...

Maximum permissible ovalization or taper on main and connect-
ing rod bearing journals consequenttowear ..................

Maximum permissibte tolerance on alignment of main bearing
journals and crankshaft with the latter supported on the twe outer
JOUMNAIS .o e s

necting rod pins with main bearing journals {in both directions) ..

Tolleranza massima sulia distanza fra superficie esterna perni di
biellaedassealberomotore . ... ... ... ... ... o

Maximum permissible tolerance on perpendicularity of the fly-
wheel mating flange plane with respect to the engine crankshaft
longitudinal axis (measured with a comparator gauge applied
frontally, A page 10-64, on a circumference with diameter 2 mm
(.08 in) smaller than that of the flange); total comparator reading

Maximum permissible tolerance on the co—axiality of the flywheel
mounting seat (B, page 10-64) with respect to the crankshaft
main bearing journals; total comparator reading ...............

F 100

F1i10 F120 F130

Maximum permissible tolerance on alignment of each pair of con-

0.01 mm (.0004 in)

0.05 mm (.0020 in)

0.10 mm {.0040 in)
0.25 mm {.0100 in)

+ 0.10 mm (.0040 in)

0.025 mm (.0010 in)

0.04 mm (.0016 in)

CONNECTING ROD MAIN DATA

Diameter, bearing seat on connecting rod smallend ...........
Qutside diameter, connecting red small end bearing ...........
Interference fit, bearing and connecting red smallend ..........

Inside diameter, connecting red small end bearing {after force
{18017 O

F 100

F110 F120 F130

41.846 to 41.884 mm {1.6475 t¢ 1.6490 in)
41,979 10 42.017 mm (.6527 t0 1.6542 in)

0.095 to 0.171 mm {.0G37 to .0067 in})

38.004 to 38.014 mm {1.4962 to 1.4966 in)

Diameter, connecting rod half-bearing housing ... .............

Tolerance on parallelism between the connecting rod big and
small end center lines, checked at 125 mm {(4.92in} ...........

67.407 t0 67.422 mm (2.6538 1o 2.6544 in)

+0.07 mm {.003 in)

Maximum permissible weight difference among connecting rods
ONSAME ENGINE ... ... ettt e aans

25 g (.88 0z) 0.082 10 0.334 mm

FIAT
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ENGINE PISTON MAIN DATA

Diameter, standard pistons at 12 mm (1/2 inch) from the base of
skirt, measured perpendicularly to the pinaxis ................

Running clearance of pistons in cylinderliners ................
Wear imit ... . . e

Oversizes, spare PIstoNS . ... .. e it i

Projection abave crankcase of pistons at TD.C. ...............

F 100 F110 F120 F130
99.852 t0 99.870 mm | 103.852 to 103.870 mm
(3.9312 10 3.9319 in) {4.0886 to 4.0894 in)

0.130 10 0.172 m {.0051 to 0.0088 in}
0.30 mm (012 in)
0.4 to 0.8 mm (.016 to .031 in)
0.355 to 0.761 mm {.0140 to .0300 in}

Diametro del pernoperstantuffo ............ ... . oL
Diametro sedi pemo sullo stantuffo ... . ... oL

Clearance fit, pistonpin ...

37.983 to 37.990 mm (1.4954 to 1.4957 in)
38.000 to 38.006 mm {1.4981 to 1.4963 in)

0.010 to 0.023 mm (.0004 to .0010 in)

Clearance fit, piston pin and connecting rod small end bushing . .

Wear limit ... i e e

0.014 to 1,031 mm (.0005 to .0406 in}
0.06 mm {.0024 in)

Maximum weight difference among pistons on same enging .. ..

209 (.71 0z)

Assembly clearance of piston rings and seats (vertically):

— 1st ring, measured on the 97 mm dia. {3.82 in) on model F100
or on the 101mm dia. 3.98 inyon F 110, F120,F130 ..........

— AN MG . e

i1+ 11T N
Wear limit:
L= 11137 T A

—2ndand 3rdrings .. ... e e e

0.105 to 0.155 mm (.0041 to .0061 in)

0.060 to 0.092 mm (1)
(.0024 to .0036 in}

0.040 to 0.075 mm (.0016 to .0030 in)

0.50 mm (.020)
0.20 mm (,008 in}

Assembly end clearance on piston rings installed inside cylinder
liners:

=SNG e
= 2N NG
e 10 11+

Wear limits ... e

0.40 to 0.60 (,016 to .025 in)
0.40 to 0.65 mm (.016 to .025 in)
0.30 to 0.60 mm {.012 to .024 in)

1.20 mm (.047 in)

(1) Clearance is 0.060 to 0.095 mm {.0024 to .0037 in) on model F100.
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TIMING GEAR MAIN DATA

F 100 F110 F120 F130

Timing gear tooth backlash ............... ... ... ..ol
Diameter, idlergearpin . ... ... i e

Inside diameter, idler gear pin bushings (force—fitted and finished
afterinstallation) ............ e

Clearance fit, pinand bushings . .. ...... ... ... i
Wear limit ... .. e

Interference fit, bushings and idlergear ......................

0.160 mm {.0063 in)
36.975 to 37.000 mm (1.4557 to 1.4567 in)

37.050 to 37.075 mm (1.4586 to 1.4596 in)
0.080 to 0.100 mm (.0020 to .0040 in)
0.15 mm (.006 in)

0.083 to 0.140 mm {.0025 to .0055 in)

CAMSHAFT MAIN DATA

Outside diameter, camshaft bearing bushes:

—intermediatefront ......... .. ...

—intermediate TBar ... o i e

Interference fit, bearing bushes in crankcase housings .........

F 100 F110 F120 F130

55.375 to 55.430 mm (2.1801 to 2.1823 in)
54.875 to 54.930 mm (2.1604 to 2.1626 in)
54,375 to 54.430 mm (2.1407 to 2.1429 in)
53.875to 53.930 mm {2.1210 10 2.1232 in)
0.070 to 0.150 mm {.0027 to .0059 in)

Inside diameter, camshaft bearing bushes (force—fitted and fin-
ished after instaltation):

—intermediate front .. ... . e et

—intermediate rear ... .. e e

Clearance fit, journais and bearing bushes ...................

51.470 to 51.630 mm (2.0264 to 2.0327 in)
51.080 to 51.130 mm (2.0110 to 2.0130 in}
50.580 to 50.630 mm {1.9913 to 1.9933 in
50.080 to 50.130 mm {1.9716 to 1.9736 in)

51.470 to 51.500 mm (2.0264 10 2.0275 in)

50.970 to 51.000 mm p73
{2.0067 10 2.0079 in)

50.470 to 50.500 mm {1.9870 to 1.9882 in)
49.970 to 50.000 mm {1.9673 to 1.9685 in)
0.080 to 0.160 mm {.0031 to .0063 in)

Wear limit . ... 0.20 mm {.008 in)
' {folliows}
JD Manuals
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ENGINE
10-8

CAMSHAFT MAIN DATA

{cont.)

End play, thrust plate and seatoncamshaft ...................

F 100 F110 F120 F130

0.070 to 0.220 mm {.0027 to .0087 in}

VALVE TAPPET MAIN DATA

Outside diameter, standard tappets:

—measured @t center ... ... ..
—measuredontopandbase ............... ... .. ...
Clearance, tappets and their crankcase housings .. ............
Wear limit . ... . )

Oversizes, sparevalvetappets . ............. .. ...l

F 100 F110 F120 F130

14.950 to 14.970 mm {.5886 to .5894 in)
114.740 to 14.780 mm (.5803 to .5819 in)
0.030 1o 0.068 mm (.0012 to .0027 in)
0.15 mm {.006 in}
0.1-0.2-0.3 mm {.004-.008—.012 in)

ROCKER ARM MAIN DATA

Bore dia., rocker arm carrier axle (in rockerarms) .. ...........
Axledia,, rockerarmcarier ... ... i
Assembly clearance, rocker arm carrier axle and seats. ........
Wear limit . ... e

Rocker arm spacer spring specifications:

F 100 F110 F120 F130

18.016 to 18.034 mm {.7093 to .7100 in)
17.982 10 18.000 mm (.7079 to .7087 in)
0.016 to. 0.052 mm (,0006 to .0020 in)
0.15 mm (.0059 in}

—nominalfreelength ... ... ... 58 (2.283 in)
— length under load of 46 t0 52 N (4.7 to 5.3 kg or 10.3 1o 11.7 Ib} 44 (1.732in}
VALVE, VALVE GUIDE AND SPRING MAIN DATA
F 100 Fi10 F120 F130

Diameter, valve head:
—iNtake valve .. .
—exhaustvalve ... ...

Diameter, valve stem . ... ...

45,300 to 45,500 {1.7838 10 1.7927 in)
37,500 to 37,750 {(1.4775to 1.4873 in)

7,98510 8,000 (.3135 10 .3152 in}

Print No. 603.54.276.01 — 12— 1992
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F100 - F110 ENGINE
F120 - F130
10-9
VALVE, VALVE GUIDE AND SPRING MAIN DATA
{cont.}
F 10G F110 F120 F130

Inclination angle, valve head working surface:

—intake valve ... .. ... e
—exhaustvalve ........ ... . e
Clearance, valves and rocker arms, for timing check ...........

Clearance, valves and rocker arms, operational (for both cold
and warm engine):

—intake valves .. ... . e
—exXhaustvalves . ... .. e
Cam lifting stroke:

—iNtake VAIVE . . e e e

—exhaust valve ... . e

60° 30 =7
45030+ 7

0.45 mm (.018 in)

0.30 +0.05 {.012 +.002 in)

0.30+£0.05(.012 £.002in)

5.67 (.223 in)

5.95 (.234 in)

Outside diameter, standard valve guides .....................
QOutside dimeter oversize, for spare valve guides ..............

Interference fit, valve guides and seats on cylinderhead .......

13.993 10 14.016 mm {.5509 to .5518 in)
0.2 mm {.008 in)

0.010 to 0.066 (.0004 to .0026 in)

Inside diameter, valve guides (force—fitted and finished after
installation} .. ... .. ...

Clearance fit, valve stems and theirguides ...................
Wear limit ...
Maximurm permissibie cut—of—center, valve guided on stem

through a full turn, with comparater gauge applied centrally on
the tightness conical surface ........... .. ... .. oL

8.023 10 8.043 mm (.3159 to .3166 in)
0.023 tc 0.058 mm (.0009 10 .0023 in}

0.13 mm {.005 in}

0.03 mm (.001 in}

Spring specifications, intake and exhaust valves:
— nominalfreelength ... .. ... . . .. ...

— length with valve closed, under a lcad of 256 1o 284 N
(26.11028.9kgor57.51063.71b) ... i

— length with valve open, under a load of 502 to 504 N
(91210 56.5kgor 1129t0124.51b) (51.2t056.5kyg) ......

44 .6 mm {1.76 in}

34 mm (1.34 in)

23.8 mm (.94 in)

FIAT

JD Manuals
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ENGINE
10-10

LUBRICATION SYSTEM MAIN DATA

Ol UMD e
Engine/oil pumprpm.ratic . ... e
Normal ¢il pressure, warm engine running at maximum speed:

—models F100, F110and F120 ......... ... .. ... s

—model F130 . ... e

F 100 F110 F120 F130

gear-type, crankshaft griven

1:1.27

2.9to 3.9 bar
(3 to 4 Kg/em? — 41.2 10 55.5 psi)

6 bar (6.1 kg/em? = 87 psi)

Diameter, drivegearshaft ... ... ... ... ... .. oo i,
Inside diameter, drive gear shaft bushings (force—fitted) ........
Clearance fit, drive gear shaftand housing ...................

Interference fit, bushingsin housings ................. ......

17.989 10 18.000 mm (.7082 to .7087 in)
18.016 to 18.059 mm (1) (,7093 to .7110 in}
0.016 to 0.070 mm (.0006 to .0027 in)

0.023 10 0.091 mm {.0010 to .0036 in)

Interference fit, driven gear axle and cover housing ............
Diameter, drivengearshaft ........ ... ... ... ... ... ...
Inside diameter, force—fited bushing .........................
Clearance, driven gearpinand housing ......................

Interference fit, bushings inhousings ................. ... ...

0.012 to 0.050 mm (.0005 to .0020 im)
14.989 to 15.000 mm (.8580 to .05905 in)
15.016 to 15.043 mm (.5212 10 .5922 in)

0.016 to 0.054 mm (.Q0086 to .0021 in)

0.051 to 0.073 mm (.0020 to .0029 in)

Spring specifications, pressure relief valve (models F100, F110
and F120):

—freelength .. ... .. s
- length under a load of 45t0 49 N (4.6to 5 Kg or 10.1 1o 11 Ib} .
- length under a load of 88t0 94 N (910 9.6 Kgor2010 21 Ib) ..
Spring specifications, pressure relief valve (model F130);

=freelength ... ... ... .. ..

—fength under a load of 127 t6 141 N (1310 144 Kgor 28.6 to
R 2 T T O

— length under a load of 233 to 258 N (23.7 1o 26.3 Kgor 52.2 to
BB D) e

45 mm (1.77 in)

37.5mm (1.47 in)

30.5 mm (1.20in)

35.9 mm (1.41 in)

29 mm {1.14 in)

23.2 mm {.91 in)

(1} Force—fitted bushing, after reaming.

COOLING SYSTEM MAIN DATA

F 100 F110 F120 F130
Water PUMD L e centrifugal, vane—type
Speed ratio, engine/water puUmp rLp.mM. ...l 1:1.403
faflows)
JD Manuals
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F100 - F110 ENGINE
F120 — F1
0-F130 10 - 11
COOLING SYSTEM MAIN DATA
{cont.)

Interference fit, shaft and water pump impeller ................
Interference fit, shaftandfanhub . ... ......... ... .. ... . .....

Inierference fit, front—end seal bushing and impeller ...........

F 100 F110 F120 F130

0.017 to 0.059 mm {.0007 to .0023)
0.024 to 0.058 mm (.0009 1o .0023 in)
0.012 to 0.058 mm (.0005 to .0023 in)

—models F100and F110 ... ... ... e
—models F120and F130 ... ... ... . . i

Radiator:

—models F100and F110 . ... ... ... ... ... ... ... 3-row vertical copper tubelets
—models F120and F130 . ... ... ..o i i 4-row, vertical copper tubelets
Fan:

asgpirating, sheet metal, 4 blades

aspirating, sheet metal, 6 blades

Water temperature gauge ........... i
Temperatures in each sector:
—statingwhitesector ........... ... ..ol

—central greensactor ... .. ... ...

—finairedsector ....... . .. e

colour scales, three sectors

30°to 65°C

65%t0 105° C (1)
65%to 110° C {2)

1059 10 115° C (T
110° to 1150 C (2)

(*} Pre—maodification — {2) Post-modification

FUEL SYSTEM MAIN DATA

Minimum fuel output with drive shaft turning at 1600 r.pm. ... ...

Excentricity, driveshaft . ......... ... ... ... oL

F 100 F110 F120 F 130

twin—diaphragm
actuated by engine timing gear
100 lhr (22 UK or 26.4 US gal)

3mm {12 in)

Feed pump drive
Diameter, drive shaft at bearing bushing locations .............

Inside diameter, force—fitted bushings and finished after installa-
0N L e e e e

Clearance fit, shaft and bearingbushings .....................
Interference fit, force—fitted bearing bushings .................

Thickness, innerwasher ....... ... .. ... ... .. .. ... ... ....

Thickness, outerwasher ......... .. ... ... . o iiiiiini.,

31.975 to 32.000 mm (1.2588 to 1.2588 in)

32.050 to 32.075 (1.2618 to 1.2628 in)

0.050 to 0.100 mm {.0020 1o .0040 in)

0.063 1o 0.140 mm (.0025 1o .0055 in)
1.45 to 1.50 mm (.057 10 .059 in)

29310 3.00 mm {11510 .118in)

FIAT

{folfows)

JD Manuals
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ENGINE
10-12

FUEL SYSTEM MAIN DATA

{cont.)

Turbocharger, F 130 modei
— GARRETT type

F 100

F110 F120 F130

TO -4B ~ Y8 /.84E

Injection pump

BOSCH pump:
—model F 130 ... e

C.AV. pump:
- model F 160

— model F 110

—model F 120

Rotation . ... o e e s

Firingorder .. ... ..

distributor, integral speed governor and ad-

vance device

VE 6/11 F 1150 RV 11462 — 98405596

DPS 8521 A 750 A — 98417239 (%)
DPS 8524 A 120 A — 98459640 (4

DPS 8521 A 760 A — 98417236 (3)
DPS 8524 A 130 A — 98453638 (4)

DPS 8521 A 770 A — 98417238 (3)
DPS 8524 A 140 A — 98459639 (4)

clockwise

1-5-3-6-2-4

Injectors:

—BOSCH type

- C.AV. type
— nozzle holders type

—nozzle type

CQuantity, nozzle holes
Diameter,nozzleholes .......... .. ... . . . . i

Pressuresetting.......... .. .o i

4824164 (3) 4824170 {1 )

98413846 ()
98458216 (4) 98458214 (%)
4791124 (9) 4791124 (3)

4824165

n. 4

0.31 mm {.012 in)

4824171 ()
98419045 (2)

n3

0.35 mm (.014 in)

260 to 268 bar

(265 to 273 Kg/em? or 3770 to 3886 psi)

Delivery lines for BOSCH pump {model F 130):

— dimensions

98412531

6x1.75x 650 mm (.24 x .07 x 25.59 in)

98420679 (3}
98458220 (4)

6 x 2.25 x 650 mm (3) (.24 x .09 x 25.59 in)
6 x 2 x 650 mm (%) (.24 x .08 x 25.59 in)

{1) Models F 110 and F 120 - {2} Mode} F 130 — (3) Pre—maodification — (4) Past-modification.

Print No. 603.54.276.01 — 12 — 1992
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F100 - F110 ENGINE
F120 - F130
10-13
MODEL F100 ~ CALIBRATION DATA — C.A.V. INJECTION PUMP
TYPE DPS 8521 A 750 A — 98417239 (PRE-MODIFICATION)
ASSEMBLY DATA
Pump rotation {driveend) _.............. clockwise
Firingorder .......... ... . ... ... 1-5-3-6-24

Governor bracket stud to metering vaive pin distance
................ 40.45 10 41.05 mm (1.59 to 1.62 in})
Pump timing: commencement of delivery 0° £ 1° before
T.D.C. in ¢cylinder no.1 on compression stroke.

Flange guide dia .................. 50 mm (1.96 in}

Pump delivery connection to cylinder no.1: marked with
letter L.

TEST CONDITIONS

Test machine complying with 1SO 4008/1.../2 standards.
Injectors complying with 1SG 7440 A11 standards.
Test fluid: ISO 4113 at 42+ 2°C {108 £ 1.8° F}.

Feed pressure: 0.1 bar (Kgicm? — 1.4 psi).

Graduated glass drain time: 30",

Injector pressure setting: 172 to 175 bar

(175 to 178 kg/cm?2 — 2483 to 2492 psi).

Fuel lines: 6x2x600 mm {ISO 4093.1 standards}.

Set max. delivery adjustment screw to project 9 mm
(354 in) higher than locknut.

Governor spring hole: 3

Loasen transfer pressure adjustment screw, then tight-
en 3.5 turns.

Setthe latch valve adjustment screw just below the lock-
nut surface.

Loosen maximum speed, idling speed and anti-stall
SCrews.

A 2 mm (.08 in) shim is installed in the advance device,
spring end plug; no other shim is required.

Tast Throttle Speed Advance Transfer Unit Spread Excess
lever pressure delivery fuel
No. rpm degrees bar (kg/om2) cmi/200 em3200 cm3100
shots shots shots
1N 200 - — - - -
2(%) 1150 - 5.4 9.8£0.02(") — —
3 100 - =03 - - -
4{+) 1000 - - - - -
5(3) -6 1000 4.25 10 4.75(19) 40t05.4 - - -
7 1150 57510 6.75(16) - - - -
B{%) 1000 4.25 10 4.75(19) - - - -
a max 1150 5.7510 6.75(19) - - - -
10~ 11 800 - - 1.1t 11.3(9 <1.2 40 to 80(%)

12(5) 1150 - - - - -
13¢5 1260 - - 4.010 4.4 - -
T4{x) 1300 - - <1.4 - -
15(7) 1150 - - - - -
16(8) 250 27510 3.75(') - - - -
17(%) 200 0 - >17.0 — -
18(0) 850 — — — - -
eIl . az25 - - 2025 - -
200%) min 325 Z m 08 m m
21{13) azs - - =0.5 - —
22(14} - - —- - — _ _

11 Delivery to all ingcions,

2 Let pump tum 3

¥ Adjusl prassure setting scraw Jor specified advance, chack pressure vs. specs.

4y Stop tast maching, disconnest transter and pump inside pressura gauges, install shut-
ol device, aclivale it, start lest machine,

3 Measure mean delivery.

&) Adjusl max. speed screw and lock it in positien.

7y Delivery shall nol ba less than in teat no. 10, Allpwance: 0.4 cm200 shots lass.

21 Pror Lo tests. run maching to 100 ravs then stop it, Tighten latch vaiva adjusting screw,
start machine, loosen screw until obtaining specitied values.

g Frior to tasls, ren maching 1o 100 revs, stop and restart machme.

" Adjust anti-stall screw 1o deliver 2 1g 3 cendi2000 shots then lock it in position,

My Adjust idling speed serew.

FIAT

2y Bhul-of levar closad.
13) With shut—off device de—actvared and shut—off lever open. wait 5 belore performing
test.
Connect delvery filing U to injector tesier and maimtain 55 bar (797 psi) pressure, Use
fiming tood 1o bring about hydrawlic bockup. then sel pump iming plate at 5.
15y 341038 mm (1310 15 in)
6y 4.6to5.4mmi{1Bto 21 in)
7y 2.2t03.0mm 08012
x) Ndelvery is more, adust rod lenglh al minimum (gee above).
+} Pump inside pressune as maasurad with gauge connected at vant screw hole:
o1 to 0.3 bar (kgrem? — 1,410 4.2 paib.

19

') Take reading aher 15"
2 Figw. 240 to 280 cm3min.

JD Manuals
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ENGINE
10— 14

MCDEL F110 — CALIBRATION DATA — C.A.V. INJECTION PUMP
TYPE DPS 8521 A 760 A - 98417236 (PRE-MODIFICATION)

ASSEMBLY DATA

Pump rotation (driveend) ............... clockwise
Firingorder ... ... ... .. .o .. 1-5-36-24
Governor bracket stud to metering valve pin distance
................ 40.45 10 41.05 mm (1.59 10 1.62 in}
Pump timing: commencement of delivery 0° + 1° before
T.D.C. in cylinder no.1 on compression stroke.

Flange guidedia .................. 50 mm (1.96 in}
IF’?‘mpljielivery connection to cylinder no. 1: marked with
etter U,

TEST CONDITIONS

Test machine complying with 15O 4008/1.../2 standards.
Injectors complying with 1ISO 7440 A11 standards.
Test fluid; ISO 4113 at 42 £ 2 °C {108°F £ 1.8°F}.
Feed pressure: 0.1 bar (kg/cm? — 1.4 psi.

Graduated glass drain time: 30"

Injecior pressure setting: 172 10 175 bar

{175 to 178 kg/cm? — 2483 to 2492 psi).

Fuel lines: 6x2x600 mm (iSO 4023.1 standars).

Set max. delivery adjustment screw projecting 9 mm
{.354 in) higher than locknut.

Governor spring hole: 3

Loosen transter pressure adjustment screw, then tight-
en 3.5turns.

Set the latch valve adjustment screw just below locknut
surface.

Loosen maximum speed, idling speed and anti-stall
SCrews.

A 2 mm (.08 in} shim is installed in the advance device,
spring end plug; no other shim is required.

Test Throttle Speed Advance Transfer Unit Spread Excess
lever pressure delivery fuel

No. om degrees | carfugem?) | CTA00 | R0 | egtoo
1M 200 - - - - -
2(%) 1150 - 6.4 9.840.02(") - -
3 100 - 203 - - -
4(+) 1000 - - - - -
53-8 1000 4.25 10 4.74(’%) | 4.0t05.4 - — —
7 1150 5.75 10 6.75(18) - - — —
8(%) 1000 4.25 to 4.74{1%) - - — —

) max 1150 5.75 to 6.75(19) - - - -
10 -11 600 - - 12,110 12.3(%) =1.2 40 to 80(%)
12(19) 1000 4.25 to 4.74(19) - - - -

13(°){18) 1150 - - 10.0te 10.2(") - -
14(8) 1260 - - 4.0t04.4 - -
15{x) 1300 - - <14 - -
16(7) 1150 - - - - -
17(8) 250 27510 3.75('7} - - - -
18(% 200 0 - =17.0 - -
19(1%) 850 - - - - -
20{™) . 325 - - 21025 - -
2109 min 325 Z - 08 = =
22(1%) 325 - - 0.5 - -
23(14} — - - - - _ —

T Delivery to all injectors.

3 Let pump tum 3.

3 Adjust pressure setting screw for specified advance. check pressure vs Specs.

4 Stop tesl maching, disconnect transter and pump nside pressure gauges, install shut-
off device, activata il, star test maching.

5 Measire mean delivery.

Sh Adust maximum speed screw and ook it in position,

1 Delivery shall not be less than in test ne. 10, Allpwance: 0.4 200 shots lees.

& Prior o tests, run maching to 100 revs then stopat Tighten lateh valve adjustinent screw.
starl maching, loasen sciew unlil obtaining specifiad values.

9% Prior 1o tasls, run machine to 104 revs, stop and rasian maching.

Ty Adiust anti-stal screw o deliver 210 3 em:2000 shots then lock il in position.

My Adwst idling speed screw.

12y Shut—off lever closed.

Print No. 603.54.276.01 — 12 - 1992

13y tW'i1h shul-ef device de—activaled and shut—off lever open, wart 5™ bedore performing
as1.

4 Cannect delivery litting "L 1o injecior tester and mamtain 55 bar {797 par) pressure Use
timing taol 1o bnng about hydraulic lock=up, pasilion pumg iming plate al 10

15) 34w 38mmit3te.15in)

) 46w 54 mm 181,21 10n)

7] 22030 mm (08 te 12 n)

18 Adjusl the torque check set screw.

19 Adjust it necassary.

¥l I delivary is more, adjust rod length al minimum {see above).

+]  Pumpingide pressurg a5 measured with gauge connected at vent screw hole zhall be
0.110 0.3 bar {kgicm? — 1.4 1o 4.2 psi).

"1 Take raading after 15°.

oy Flow 24010 280 ommm.
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F100 - F110 ENGINE
F120 - F130
10-15
MODEL F120 — CALIBRATION DATA — C.A.V. INJECTION PUMP
TYPE DPS 8521 A 770 A — 98417238 (PRE-MODIFICATION)
ASSEMBLY DATA
Pump rotation (driveend) ............... clockwise
Firingorder .......... .. ... ... .. ... 1-5-3-6-24

Governor bracket stud 1o metering valve pin distance
................ 40.45 10 41.05 mm {(1.59 1o 1.62 in)
Pump timing: commencement of delivery 0° +1° before
T.D.C. in cylinder no. 1 on compression stroke.

Flange guide dia .................. 50 mm (1.96 in)
Fumpl-(':lelivery connection to cylinder no.1: marked with
etter U.

TEST CONDITIONS

Test machine complying with 1SC 4008/1.../2 standards.
Injectors complying with 1ISO 7440 A11 standards.

Test fluid: ISO 4113 at 42 £ 2°C {108° + 1 .8°F).

Feed pressure: 0.1 bar (kg/cm? — 1.4 psi}.

Graduated glass drain time: 30"

Injector pressure setting: 172 to 175 bar

(175 to 178 kg/em? — 2483 to 2492 psi).

Fuel lines: Bx2x600 mm {ISO 4023.1 standars).

Set max. delivery adjustment screw to project 9 mm
(.354 in) higher than locknut.

Governor spring hole: 3

Loosen transter pressure adjustment screw, then tight-
en 3.5 turns.

Set the latch valve adjustment screw just below locknut
surface.

Loosen maximum speed, idling speed and anti—stall
screws.

A 2 mm (.08 in) shim is installed in the advance device,
spring end plug; no other shim is necessary.

Test Throtthe Speed Advance Transfer LIt Spread Excess
lever pressure delivery fuel

o | ewen | wooert | TR | | WS
1N 200 - - - - -
2(2) 1150 - 6.4 9.8+0.02(") - -
3 100 - 203 - - -
4{+) 1000 - - - - -
5(%) -6 1000 4.2510 4.75(1%) 40t054 - - -
7 1150 57510 6.75(15) - - - -
8(% 1000 42510 4.75(1%) - - - -
9 max 1150 5.75106.75{1%) — - - -

10~ 11 600 - - 13.3 10 13.5(%) - 40 to 80(%)

12(19) 1000 42510 4.75(1%) — - - -
13(5)(18) 1150 - - 1.4 to 11.6(") <1 -
14{5) 1260 - - 40wad Z -
15(%) 1300 - - <14 - -
16(7} 1150 - - - - -
17(8) 250 2.75103.75{1") - - - -
18(%) 200 0 - =17.0 - -
19(17) 850 - - — - -
20(™) min 325 - - 21025 - -
21{13) 325 - - <0.8 - -
22013 325 - - <0.5 - -
23(14) —~ - - - - - -

1 Delivery lo all injectars.

2 Let pump tum 3,

3y Adjust pressure setting screw for specilied advance, check pressura vs. specs.

4 Siop test machine, disconnedt franster and pump inside prassure gauges. install shut-
oll device, activals it, start best machine.

31 Measure mean delivery,

By Adjust max, spaed screw and lock itin posiian.

7y Dielivery shall not be less than in test no.12. Allowance: .4 ¢m?:200 shols lass.

B} Prior totests, unmaching to 100 revs then stap it. Tighten lalch valve adjustment screw,
slart machine, loosen screw until oblaming specfied values,

™ Prior o tests, run machine to 100 revs, stop and restan maching,

0y Adjust anti-stall screw to deliver 2 to 3 cm=2000 shets then lack it in position.

"1 Adyust idling spead screw.

12 Shut—oli lever closed.

FIAT

13} With shut—ol device deactivated and shut-off lever gpen, wait 5" befora parforming test.

14} Connect delivery fitting *U- o injector tester and maintan 55 bar (797 psi) prassure. Use
tirmng ok (o bring abaut hydrauhc lockup, sel pump timing plate at 107,

15 34l3&mmi13te.15in}

1} 481054 mm 1810 21 n)

7} 2.2103.0mm (0950 12m)

18 Adjust the torgue chack sat screw,

19 Adjust f necessary.

x} W delivary is mora adjust rad at minimum (see above).

-] Pumpinside pressure as measwred wilh gauge connectad at vent screw hole shall be
0.110 0.3 bar tkgieme, — 1.4 ta 4.2 p=i).

*1 Take reading after 15"

0y Flow: 240 1 280 em¥min.

JD Manuals
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ENGINE
10— 16

MODEL F 100 — CALIBRATION DATA — C.A.V. INJECTION PUMP
TYPE DPS 8524 A 120 A — 98459640 (POST-MODIFICATION)

ASSEMBLY DATA
Pump rotation {driveend) ............... clockwise
Firingorder ......................... 1-65-36-2-4

Governor bracket stud toc metering valve pin distance
................ 40.45 to 41 .05 mm {1.59 to 1.62 in)

Pump timing: commencement of delivery 0° + 1° before
T.D.C. in cylinder no. 1 on compression stroke.

Flange guidedia .................. 50 mm (1.26 in)

Pump delivery connection to cylinder no. 1 marked with
letter U,

TEST CONDITIONS

Test machine complying with 1SC 4008/1.../2 standards.
Injectors complying with 1ISO 7440 A11 standards.
Test fluid: ISO 4113 at 42 + 2°C (108°F £ 1.8°F).

Feed pressure: 0.1 bar (kg/cm? — 1.4 psi).

Graduated glasse drain time: 30",

Injector pressure setting: 172 to 175 bar

(175 to 178 kg/icm?2 — 2483 10 2492 psi).

Fuel lines: 6x2x600 mm (I1SC 4093.1 standards).

Set max. delivery adjustment screw to project @ mm
(.354 in} higher than locknut.

Governor spring hole: 2

Loosen transfer pressure adjustment screw, then tight-
en 3.5 turns.

Set the latch valve adjustment screw just below locknut
surface.

Logsen maximum speed, idling speed and anti—stall
SCrews.

A 2 mm (.08 in) shim is installed in the advance device,
spring end plug: no other shim is necessary.

Test Throttle Speed Advance Transfer Unit Spread Excess
lever pressure delivery fusl

om | dewess | barigemy [ R0 | R0 [T omIGD
ih 200 - - — - -
2(2) 1150 - 6.4 9.840.02(" - -
3 100 - >0.3 - - -
4(+) 1000 - - - - -
503 -6 1000 4.25 10 4.75(19) 441056 - - -
7 1150 5.75 10 6.75(1) - - - -
8(%) (18) 1000 4.25 to 4.75(13) - - - -
g max 1150 5.80t06.70 - - - -

10 - 11 600 - - 11.5t0 11.7(") 1.2 40 to 80(°)

12(%) 1150 - - - - -
13(9) 1260 - - 40to 4.4 - -
14{x} 1300 - - 1.4 - -
15(7) 1150 - - - - -
16(5) 250 2.751t03.75(17) - - - -
17(%) 200 0 - >17.0 - -
18010y 850 - - - - -
19(1") . 325 - - 21025 - -
20(13) min 325 - - £0.8 - -
21 {13} 325 - - <05 - -
22014 - - - - - - -

"I Delivery toall injectors.

2 Lat pemp turn 3.

3 Adjust pressure setting screw for specitied advance, check pressure vs. spesifications.

4 Stoplest machine, disconnest ransfer and pump inside pressure gaugas, insiall shut—

_ ofi device. activate if, starf test machina.

= Measure mean delivery.

Adjust max. speed screw and lock it in positon,

1 Dalivery shall not be less thar m testnn 12, Allswance: {4 cm¥200 shots less.La ponta.
ta nondeve essere inleriore aila provan. 12. Accettabile 0,4 cm %200 mandalg it meno.

% Prigrto fests. ryn machina fo 100 ravs and stop it. Ti ghten latch valve adjustment screw,

slap machine, loosen screw until obtaming specified values.

9% Pror 6 4ests, run maching 10 100 revs, stop and regtart p73 machina.

T Adjust anti-s1all screw o defiver 2 1o 3 emd/2000 shots then lock it

Wy Adjust idling speed screw.

Print No. 603.54.276.01 — 12 — 1992

8 Shut—off lever closed.

) With shut—olf device de—achvated and shul—ofl lever open, wait 5 bafore performing
test.

14y Connec delvery ithng "L to injector tester and maintain 55 bar (797 psi} pregsura. Usa
timing 100l 1o bring about hydraulic lockup, set pump timing plate at 107,

B 341038 mm{ 130 1500

By 481054 mm{1Elo 21in)

7y 22403 0mm {0810 12m)

"8y Adjust il necessary.

x1 Il delivery iz more, adiusl rod length al minimum {ses above).

+1 Pump inside pressure as measured with gauge connected at vant screw hole: 011003
har ika‘cme ~ 1.4 12 4.2 psi}

7t Take reading after 157
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F100 - F110 ENGINE
F120 - F130
10- 17
MODEL F 110 -~ CALIBRATION DATA — C.A.V. INJECTION PUMP
TYPE DPS 8524 A 130 A — 98459638 {POST—MODIFICATION)
ASSEMBLY DATA
Pump rotation {driveend} ............... clockwise
Firingorder ................... 1-5-3-6-2-4

Governor bracket stud to metering valve pin distance
................ 40.45 10 41.05 mm {1.59 to 1.62 in)

Pump timing: commencement of detivery 0° + 1° before
T.D.C. in cylinder no.1 on compression stroke.

Flangeguidedia .................. 50 mm (1.26 in}
Pump delivery connection to cyiinder no. 1 marked with
letter U.

TEST CONDITIONS

Test machine complying with ISO 4008/1.../2 standards.
Injectors complying with SO 7440 A11 standards.
Test fiuid: ISQ 4113 at 42 + 2°C (108°F + 1.8°F).

Feed pressure: 0.1 bar (kg/cm? — 1.4 psi).

Graduated glass drain time: 30",

Injector pressure setting: 172 to 175 bar

(175 to 178 kg/cm?2 — 2483 10 2492 psi).

Fuel lines: 6x2x600 mm (IS0 4083.1 standards).

Set max. delivery adjustment screw to project 9 mm
(.354 in) higher than locknut.

Governor spring hole: 2

Loosen transfer pressure adjusiment screw, then tight-
en 3.5 tums.

Set the latch valve adjustment screw just below locknut
surface.

Loosen maximum speed, idlinge speed and anti—stall
SCrews.

A 2 mm (.08 in) shim is installed in the advance device,
spring end plug; no more shim is necessary.

Test Throttle Speed Advance Transfer uUnit Spread Excess
lever pressura delivery fuel

No. rom degoes | barikgion®) | R0 | ORE0 | egl
1M 200 - - - - -
2(2) 1150 - 6.4 2.8+0.02{") - -
3 100 - =0.3 - - -
a(+) 1000 - - - - -
5% -8 1000 37510425 4.4t0586 - - -
7 1150 575 10 6.75(16) - - - -
8(h (18 1000 37510 4.25 - - - -
9 max 1150 58010 6.70 - - - -

10-11 600 - - 12.3t012.5(") =1.2 40 10 80{%)

12(%) 1150 - _ — _ -
13(%) 1260 - - 40to4.4 - -
14(x) 1300 - - <1.4 - -
15(7) 1150 - - — _ _
16(5) 250 27510 3.75({17) - - = —
i7(%) 200 0 - =170 - -
18(10) 850 - - - - -
19(1} , 325 - - 2t02.5 - -
20(13) min 325 - - 0.8 - -
21(1%) 325 - - <0.5 - -
22(19) - - Z — - . _

1 Delivery to allinjectors.

2 Let pump turm 3.

3 Adjust pressura sening screw for specified atvance, check pressura vs. specilicarions.

4 Stoptestmaching, disconnect transfer and pump inside pressure gauges. instalk shut.-
off device and activate il, siart fest machine.

31 Measure mean delvery.

5 Adjusl max. spaed screw and lock it in position.

Delivery shall nol be less than in test no.12, Allowance: 0.4 em3200 shols less

8 Prior totests, run maching to 100 revs then slopit. Tighten fatch valve adiustment screw.
start machine, loosen screw unhl obilaining specibed values.

% Prior to tests. run maching to 100 revs then stop and re—start machene.
10} Adjust anti-stall screw o deliver of 2 1o 3 om3:2000 shols then lack it in position.

FIAT

"y Adjust idiing speed screw.
12y Shut-off levar clased.
1% With shut—off device de—activated and shul-off lever apen, wait 5" before pardorming

tesl
14

Connect dalivery Titling "U" 1o mjecior tester and maintain 53 bar (797 pai) pregsura. Us:
ing timing tacl ta bang about hydrauls lockup, set pump tining pate at 10,5+

By 4 EtoS4mm i 1B1o 21 m;

M 22tw3.0mm.0810.12m)

8y Agjusl if nacassary.

#i 1 delivery is mare, adjust red lenglh at minimom (see above).

+3  Pump inside pressure a5 measured with gauge connecied at vent screw hole 0 140 0.2

bar (kgicm= — 1.4 13 4.2 psi).
T Take reading aher 15"
JD Manuals
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MODEL F 120 — CALIBRATION DATA — C.A.V. INJECTION PUMP
TYPE DPS 8524 A 140 A - 98459639 (POCST-MODIFICATION)

ASSEMBLY DATA

Pumnp rotation {drive end) clockwise
Firingorder ......................... 1-5-3-6-2-4
Governor bracket stud to metering valve pin distance
................ 40.45 to 41.05 mm {1.59 to 1.62 in).
Pumg timimg: commencement of delivery 0° + 1° hefore
T.D.C. in cylinder no. 1 ocn compression stroke.

Flange guidedia .................. 50 mm (1.96 in)
Pump delivery connection to cylinder no. 1 marked with
letter U.

TEST CONDITIONS

Test machine complying with 15C 4008/1.. /2 standards.
Injectors complying with ISO 7440 A11 standards.
Test fluid: ISO 4113 at 42 + 2°C (108°F + 1.8°F}.

Feed pressure: 0.1 bar {(kg/cm? — 1.4 psi}.

Graduated glass drain time: 30",

Injector pressure setting: 172 to 175 bar

(175 to 178 kg/fem? — 2483 to 2482 psi).

Fuel lines: 6x2x600 mm (1SO 4093.1 standards).

Set max. delivery adjustment screw projecting 9 mm
{.354 in) higher than locknut.

Governor spring hole: 2

Loosen transfer pressure adjusiment screw, then tight-
en 3.5 turns.

Set the latch valve adjustment screw just below locknut
surface.

Loosen maximum, minimum and anti-stall screws.

A 2mm (.08 in) shim is installed in the advance device,
spring end plug; ne other shim is necessary.

Test Throttle Speed Advance Transfer Unit Spread Excess
lever pressure delivery fuel

Mo pm degeos | bartgen) | R0 | DI RO
(" 200 - - - - -
2(2) 1150 - 6.4 9.8+0.02(") - -
3 100 - »0.3 - - -
4{+) 1000 - - - - -
5 -6 1000 3.75104.25 441056 - - -
7 1150 57510 6.75(19) - - - -
8¢t {18 1000 37510425 - - - -
9 max 1150 5.80106.70 - - - -

1M0-1 600 - - 13.3t0 13.5(") 1.2 40 to 80{°)

12{%) 1150 - - - - -
13{§) 1260 - - 4.0t04.4 - -
14{x} 1300 - - 1.4 - -
15(7) 1150 - - - - -
18(5) 250 2.751t0 3.75('7) - - - -
17(%) 200 0 - =17.0 - -
1810y 850 - - - - -
oM . 3z5 - - 2to25 - -
20012y min 325 - - 0.8 - -
21(1% 325 - - <0.5 - -
22{14) - - - - - - -

' Delwery to ail injectars.

2 Letpumpurn 3

3 Adjust prassure selting screw for specified advance, check prassure vs. speciiicalrons.

A Stop test machne. dizsonnect iransfer and pump ingwe pressure gauges. ingtall shul-
ol davice. activate it, stop tast machine.

% Measure mean delivary.

B Adjusi max speed screw and dock il in position,

7y BGalivery shall not be tess tan in fest no.12. Allowance: 0.4 em¥:200 shots less.

By Prigr to tests. run maghine fo 100 revs then slep it Tighten latch valve adjusling screw,
slart machine. leosen screw until cbtairing specified values.

¥y Prior to tasis, run maching to 100 revs, stop and re—start.

0 Adjust anti-stall screw to detiver 2 ta 3 em32000 shots. lack it in position.

Print No. 603.54.276.01 — 12 - 1952

o
1 3]
1 li}
16]
18]

“}
+)

Adjuztidiing speed screw.

Shut—off lever cioged.

}'\filh shut—off device de-activaled and shut—off lever open, wait 5" before perferming
esl.

Connect delivery Itieng "U” to infector tester and mantain §5 bar (737 psil pressure, use
timing toal 1o being abaut hydraulic logkup then set pump fiming plate a1 119,
46t05.4mm i 1810 .21in)

] 221030 mm i 0%t0 .12 in)

Adjust if necessary.
If delivery is more, adjust rod lengih at minimum {see above)
Pump ngwe pressure s measured with gavge connecled at venl screw hole; 01100 3

bar (kgiems— 1410 4.2 psi)
JD Manuals
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F100 - F110 ENGINE
F120 - F130
10-19
MODEL F130 Turbo — CALIBRATION DATA — BOSCH PUMP
TYPE VE 6/11 F 1150 R 394 — 98405596
ASSEMBLY DATA TEST CONDITIONS

Pump timing: commencement of delivery 8° + 1° before
T.D.C. in ¢cylinder no. 1 on compression stroke.
Pre-lifting of pumping element for timing the pump on
engine: 1 mm {.039 in} from B.D.C. {w/ special tools
291754 — 291755).

Pump delivery connection o cylinder No. 1: marked with
letter A.

ASSEMBLY DIMENSIONS
SYMBOLS K KF MS
mm {in} 3.30(.130) | 5.30 {209} | 1.10(.043}

Test machine complying with 1SC 4008/1.. /2 standards.
Injectors complying with ISC 7440-A61 standards —
(1688901020 w/button 16801030986).

Injector pressure setting: 172 10 175 bar

(175 1o 178 kg/cm?2 — 2483 1o 2492 psi).

Feed pressure: 0.35 bar (Kg/cm? — 5.0 psi).

Fuel lines: {ISO 4093.2): (1680750017 ) 6x2x840 mm
Graduated glass drain time: 30 sec.

Test fluid: 1ISO 4113 at 40° + 2°C.

1. COMMENCEMENT QF DELIVERY

Pre—lifting of pumping element from B.D.C.:

Pump rotation (drive end): clockwise

Firing order: 1-5-3-6-2-4

0 £ 0.02 mm {.0008 in)

2. ADVANCE DEVICE STROKE

| Rpm: 700 | LDA pressure: 100 kPa | Advance stroke: 1.7 to 2.1 mm (067 to .0821n) |
3. FEED PUMP PRESSURE
| Rpm: 700 | LDA pressure: 100 kPa | Inside feed pressure: 4.0 to 4.6 bar I
4. FULL-LOAD DELA\VERY
|Rpm: 1000 |LDA pressure: 100 kPa | Delivery/1000 shots: 83.5 to 84.5 om?® | spread: om? < 3.0 |
5. FULL-LOAD DELIVERY
| Apm: 500 [ Lo pressure: 0 kPa | Delivery/1000 shots: 745 t0 75.5 cm? | spread: - om? |
6. GOVERNOR SPREAD CURVE AT IDLING
| Rpm: 325 | LDA pressure: kPa | Delivery1000 shots: 16 to 20 cm? | spread: cm? <3.0 |
7. GOVERNOR SPREAD CURVE AT MAX SPEED
|Rpm: 1260 [LDA pressure: 100kPa | Delivery1000 shots: 37 to 43 om? | Spread: ~ om? |
8. DELIVERY AT IDLING SPEED
| Rpm: 100 Delivery/1000 shots: €0 to 120 |
9. TRANSFER PRESSURE
LDA pressure kPa 100
Rpm 700 550 1000
Inside feed pressure bar 4.0t04.6 32t038 52t058
10. ADVANCE
LDA pressurs kPa 100
Rpm 700 550 1000
Advance stroke mm 1.7te 21 0.8t01.6 29t0 3.7
11. EXCESS FUEL BACK FLOW
Rpm 500 1150
LDA pressure kPa 0 100
Back leakage cm? 41 to 83 (26 to 98} 55t0 138 (4010 153)
ffoliows)
JD Manuals
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ENGINE

10-20
{cont.}
12. DELIVERIES

Rpm LDA pressure, kPa Delivery/1000 shots: cm?3

500 BN 79.51t0 805

1300 100 Oto 0.5

1260 100 371043

1150 100 B0t0 83

650 100 861090

500 100 B4 to 88

13. DELWERY CHECK AT LOW IDLING SPEED

Rpm 325 250 400
Delivery/1000 shots: cm? 16 to 20 321038 Oto2.0

{*) Act on LDA spring pre—load adjusting ringnut. LDA stroke: 4.7 to 5.7 mm {.18 to .22 in).

Test conditions

Engine without fan, air cleaner and exhaust muffler.

Atmaspheric pressure: 740 £ 5 mm Hg at 239 meters

{785 ft.) above sea level.

Ambient temperature: 20 + 3°C,

Relative humidity: 70% £ 5.

ENGINE PERFORMANCE - DYNAMOMETER BRAKE TEST DATA

Specific weight of diesel fuel: 830 + 10 grams/liter.

Fixed advance before T.D.C. of cylinder No.1 on com-

pression stroke:

—model F 100, C.AV. pump
—model F 110, C.A.V. pump
~model F 120, C.A.V. pump

—modei{ F 130, BOSCH pump

MODEL F 100 — C.A.V. INJECTION PUMP

Engine speed

Power output w/ engine running—in time of:

Fuel consumption

Throttle Engine braking load 2-hour total 50-hour total
rpm kW {metric HP) kW (metric HP} kg/br

For maximum power . 7210 74.6
Max output 2300 =70 (95) (98 1o 101.5) 16.21t0 16.8

For maximum torque - 50.6t0 54.3

=47, 1. .
Max output 1400 47.8 (65) (68.8 to 73.8) 1.0to11.8
Max No—load 2500 1o 2550 - - -
Min No-load 625 t0 675 - - -
MODEL F 110 - C.A.V. INJECTION PUMP
Engine speed Power output w/ engineg running—in time of: Fuel consumption
Throttle Engine braking load 2_hour total 50—hour total
rpm kW {metric HP) kW (metric HP} kg/hr

For maximum power . 7910 81.6
Max output 2300 =76.5(104) (1075 to 111) 17.7t0 18.3

For maximum torque 55.41058.8
Max output 1400 =53 (72) (75.3 1o 80) 12.0t0 12.8
Max No-load 2500 to 2550 - - -
Min No—lpad 62510 675 - - -

JD Manuals
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F100 - F110 ENGINE
F120 - F130 10 — 21
MODEL F 120 — C.A.V. INJECTION PUMP

Engine spead Power output w/ engine running time of: Fuel consumption
Throttle Engine breaking ioad 2-hour total E0-hour total
rpm kW {metric HF} kg/hir
For maximum poswer N 85610882
= 83. 19, .
Max output 2300 83.2 (113} (116.5 to 120) 9.21019.8
For maximum torque 58610634
1 =57. 12. .
Max output 400 57.4 (78) (81.1 10 86.3) 80138
Max NO-load 2500 to 2550 - - -
Min NO-load 625 to 875 - — -
MOBDEL F 130 — BOSCH INJECTION PUMP
Engine speed Power cutput w/ engine runningin time of: Fuel consumpticn
Throtile Engine braking lcad 2-hour total 50-hour total
rpm kW (metric HP) KW {metric HP}) kg/hr
For maximum power 94510975 (N
Max output 2300 =92 (125) (1285 to 132.5) 2t.1t021.7
For maximum torque 64 to 63.4 (%)
1300 > 62, .
Max output 0 62.6 (85) (87 to 93) 1410 14.8
Max No—load 2500 to 2550 - - -
Min NO-load 625 1o 675 - - -

{1} Air outlet pressure bar (kg/cm?): 0.73 to 0.79 - () Air outlet pressure bar {(kKa/em?2); 0.43 to 0.48.

SERVICE TOOLS

296118

283240

Attention — Operations included in this section of the

Manual must be performed using the ESSENTIAL tools
further evidenced by the identification code (X). Be- X

292870
293270

sides, to work safely and achieve the best technical re-
sults, with additional savings of time and fatigue, these
mandatory tools should be used in conjunction with the
suggested special toots listed below and further inte-
grated with the self-made ones for which you will find the
necessary working drawings and specifications directly
on this manual.

List of the special tools necessary to perform service op-
erations cavered by this section of the Manual:

292320
292888

293542
290740/t

290090

293860

X 2913091

FIAT

Tractor splitting stand.

Dowe! pins, clutch—transmission case
and engine alignment.

Adapter, front support screws.

Hook, engine lifting.

Revolving floor stand, engine overhau-

ling.

Bracket set (use w/ 290090)

Tester, compression, complete (w/ false

injector 293862).

X 292248

294006
X 293814/1

292307

X 291046/

Wrench, belt tension check.

Check set, turbocharger.

Check set, lube oil pressure.
Reconditioning set, injector seats, w/:

292240 Tap (M12x1.75), injector slee-
ve.

292243 Clsan—up ftocl, for injector
slesve seat in cylinder head.

293784 Puller, injector sleeve.
293861 Burnisher, injector sleeve.
29374611 Pilot bushing.

293747 Reamer.

293790/1 Grinder.

Graduated device, angular tightening
(99395202 IVECO).

Universal lathe, valve seats.

Retaining biock, turbocharger impeller
{model F 130).

Pliers, turbocharger impeller bearing
circlips (model F 130).

Remaover—replacer tool, engine valve

guides.
JD Manuals
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X 28177 Reamer, valve guides (99390310 291754 Comparator gauge,

IVECO). {1/100 mm, & mm stroke, 40 mm dia.)

X 293231 Pilot tushing, intake/exhaust valve (model F 130).

;r\w’sé%ugnon(wf 291046/1) (99360923 291755 Measuring device, injection pump
). X ) .
installation on engine.
230064 Valve grinder, compressed air.
X 291050 Remover—installer tcol, valve springs 293401 tTreasCtml:l)t, injection pumps (installed on
(99360357 IVECO). .
X 291883 Wrench, valve clearance adjustment BOSCH distributor type pump
(99350108 IVECO).
X 293329 Installer, crankshaft front seal 292137 Wrench, splined hub.
(w/ 293709) 292173 Puller, splined hub.
X 293709 Grab (99360365 IVECO).
X 293299 Installer, crankshaft rear seal 290564 ﬁggflggﬁ—type pump otor removal-
{w/ 293708) (99360365 IVECO). '

X 293708 Grab (99370006 IVECO). 290774 Stroke measuring device, distributor pi-

ston.

X 291504 Puller, crankshaft pulley bub.

X 291150 Pliers, piston rings (99360183 IVECO), 290779 Instatler, O-ring seal.

X 291048 Compressor, piston rings (2930605 290780 Hook, O—ring seal removal,

IVECO). ’
293273 Lifting hook, crankshaft (9930500 292548  (Bushing)-ring seal installation.
IVECO).
o 291750 Extension, M8x1 thread (w/ 290774).
293780 Hand pump, injector pressure test.
203671 Kit, nozzle cleaner. 292553 Puller, split pin, pressure control valve.

X 293760 Support, injector remaval-replacement 299554 Protection, roller ring.

{BOSCH-CAV— OMAP).

X 203761 Wrench set, injector removal-replace- 292555/1  Remover—installer, pump shaft.
ment.
L , 292557/1 Compressor, pressure control vaive ad-

293786 Wrench, injection pump delivery con- justment.

nections.
293830 Adapter, injector removal (w/ 292297). 291747 Wrench, governor shaft installer/adju-

ster.

X 29118211  Fuller, water pump impeller.

X 293280 Seal remover—replacer. 291748 Wrench, pumping element access plug.
On-bench injector pump test 291752  Spacer, starting excess fuel stroke
292131 Splined coupling, bench test. measurement.

292133 Coupling, bench test. 291912 Wrench, governor support triangular—
290239 Adapter, pump overhauling. head screw.
290756 Coupling, bench test. 292139 Bushing, o-ring installation.
290765 Delivery lines to injectors . .
(6x2x850 mm). 291751 Advance checking device.
290752 Supporting plate, pump. 292197 Comparator gauge,
293149 Test bench, injection pumps. (17100 mm, 30 mm stroke, 60 mm dia).
292197 Comparator gauge. 292239 Bushing, o--ring installation.
(1/100 mm, 30 mm stroke, 60 mm dia.)
{model F 130). 291749 Wrench, pressure control valve.

Print No. 603.54.276.01 - 12 - 1952
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F100 - F110 ENGINE
F120 - F130
10 - 23
X 292823 Wrench, injection pump screws. X 292822 Wrench, hydradlic head securing
SCrew.
C.A.V. distributor type pump
X 283403 Pressure gauge, 0 o 1.5 bar
290741 Remaover, throftle pin. (of kit 283401}, {w/ 292439).
X 290744 Remover—instailer, vane—type pump (to X 293405 Flex {of kit 293401).
be used in conjonction w/ a torque
wrench}, X 292411 Timing pin.
X 280745 Guide, o-ring installation on advance X 292414 Adjuster, fuel transfer pressure.
device fuel cut—off.
X 292415 Connections, fuel delivery/return
290746 Guide, ¢o-ring installation on advance
variator plugs. 262439 Connection, pump body pressure
_ check (w/ 293403, 293405 of kit
X 290757 Graduated tool, pump timing on flange. 233401).
X 290758 Bushing, removal-installation of excen- X 282440 Plug, pump fluid tightness check
tric ring drive pin. (w/ 292249).
X 292249 Advance degrees tester {with pins}. X 290742 Installation guide, throitle and stop pin
lower seal rings.
X 292251 imprinted wrench {TORX 15).
280755 Pressure limiter, external timing
X 292252 Imprinted wrench {TORX 20). {w/ 290284).
X 292253 Imprinted wrench (TORX 25). X 202397 Connection, fuel transfer pressure.
X 292254 Guide, drive shaft seal installation.
ENGINE TROUBLE-SHOOTING CHART
Fault Diagnosis Correction
Engine fails to start. 1. Panially discharged batteries. Check, recharge batteries or replace

Engine stops.

connections.

stalled.

oo

trols.

3. Empty fuel tank.

4. Accumulation of water and/or for-
eign matter inside fue! lines.

2. Slackorcorroded battery terminal

5. Air inside fuel system.

6. Injection pump starved.
7. Wrong timing of injection pumpin-

Damaged starter motor.
Faulty thermostarter.

Clogged fuel filters.
Air inside fuel system,

3. Damaged injection pump con-

them if necessary.

Clean, check, tighten nuts and, if nec-
essary, replace battery terminals and
heavily corroded nuts.

Refuel.

Remove fuel lines, injection pump
and clean them thoroughly; if neces-
sary, clean and dry the fuel tank.
Inspect fuel lines and connections,
feed pump, filters and injection pump
for presence of air inside the system;
finally, bleed it.

Check and, if necessary, replace fuel
lift pump.

Time injection pump correctly..

Hepair or replace starter motor.
Check or replace thermostarter.
Heplace fuel cartridges.

Inspect fuel lines and connections,
feed pump, filters and injecticn pump
for presence of air inside the system;
finally, bleed it.

Replace any damaged part.

FIAT

{follows)

JD Manuals
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ENGINE TROUBLE-SHOOTING CHART

fcont.)

Fault

Diagnosis

Correction

Engine overheats.

Engine lack of power and erratic op-
eration.

’ ty).

ldling speed too low.

Accumulation of impurities or wa-
ter inside fuel lines.

Wrong valvefrocker arm clearan-
ce.

Burnt or cracked valves.

Erratic injection pump deliveries.

Air cleaner clogged up.

Cooling fluid {insufiicient quanti-

Insufficient tension of the fan and
centrifugal pump drive belt.

Thermostat inefficient.

Inefficient cooling plant centrifu-
gal pump.
Partially inefficient radiator.

Encrusted cooling fluid ducts and
passages in crankcase and cylin-
der head.

Wrong engine timing.

Wrong injection pump setting, in
exceass or in defect.

Air cleaner clogged up.

Damaged or partially closed in-
jectors.

Accumulation of impurities or wa-
ter inside fuel lines.

Wrong valve/racker arm clearan-
ce.

Misadjusted length of throttie/in-
jection pump tie-rod.

Damaged fuel lift pump.,

Injection pump with misadjusted
max speed regulation screw.

Wrong pump/engine timing.

Adjust low idling speed.

Remove fuel lines, injection pump,
clean them thoroughly; if necessary,
clean and dry fuel tank.

Adjust valve/rocker arm clearance.

Heplace valves.

Check deliveries on test machine.

Clean complete unit; if necessary, re-
place filtering element.

Top up coolant level in expansion
chamber using the prescribed type of
fluid.

Check and adjust belt tension.

Replace thermostat.

Overhaul pump; if necessary, replace
it.

Wash out any incrustation, find and
repair any leak point on tubelets.

Wash thoroughly.

Check engine, time it correctly.

Calibrate injection pump on test ma-
chine according to specification
charts.

Clean complete unit; if necessary, re-
place filtering element.

Clean, cverhaut and pressure set in-
jectors.

Remove fuel line, injection pump and
clean them thoroughly; if necessary,
clean and dry fuel tank.

Adjust valve/rocker arm clearance.

Adjust rod length.

Replace fuel lift pump.
Adjust max speed screw.

Correctinjection pump/engine timing.

{fofiows)
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ENGINE TROUBLE-SHOOTING CHART
{com.)

Fault

Diagnosis

Correction

Unusual engine pinging or knocking
noise.

Abnormal engine smoking: black or
dark grey smoke.

10.

11.

12.

13.

10,

Damaged injection pump auto-
matic advance device.

Erratic injection pump deliveries.

Worn distributor pin.

Damaged all-speed governor.

Low compression in cylinders.

Damaged or partially closed in-
jectors.

Accumulation of foreign matter in
fuel lines.

Wrong injection pump/engine ti-
ming.

Crankshaft pinging noise due to
excessive clearance of one or
more main or connecting rod
bearings, or to excessive end
play.

Unbalanced crankshaft.

Slack flywheel bolts.

Connecting rod misalignment.

Piston pinging noise caused by
wear.
Noisy piston pins caused by ex-
cessive clearance in pision
bosses and connecting rod bu-
shing.
Clicking caused by noisy valve ti-
ming.

Alr cleaner clogged up.

Partially and/or totally closed in-
jectors, wrong pressure setting.
Excessive injection pump max
cutput.

Overhaul injection pump and cali-
brate it on test machine according to
specification data charls

Overhaul injection pump and cali-
brate on test machine according 1o
specification data charts.

Overhaul injection pump and cati-
brate it on test machine according to
specification data charts.

Overhaul injection pump and cali-
brate it on test machine according to
specification data charts.

Check compression; if necessary, re-
condition engine.

Clean, overbaul and pressure set in-
jectors.

Clean fuel lines and replace those
with heavy dents; if necessary, clean
injection pump.

Correct injection pump/engine timing.

Grind crankshaft pins, install oversize
bearings and thrust washers.

Check crankshaft alignment and bal-
ancing; if necessary, replace it.
Replace slack screws and tighten all
screws to torque + angle specifica-
tions.

Straighten connecting rods, check
axis alignment; if necessary, replace
connecting rods.

Bore cylinder liners and install over-
size pistons.

Replace piston pin with an oversized
one, ream piston boss seats and con-
nacting rod bushings. Renew bu-
shings.

Check for broken springs, excessive
valve stem/guide, tappet/seat clear-
ance; adjust valve/rocker arm clea-
rance.

Clean complete unit; it necessary, re-
place filtering element.

Clean, overhaul, pressure set injec-
tars; if necessary, reptace them.
Calibrate injection pump on test ma-
chine according to specification data
charts.

FIAT

{follows)
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ENGINE TROUBLE-SHOOTING CHART

{cont.)

Fault

Diagnosis

Correction

Blue, blue—grey or grey-to—white
colour smoke.

Engine will not stop.

Too retarded injection pump or
damaged automatic advance de-
vice.

Too advanced injection pump.

Loss of engine compression due
to:

- stuck piston rings;

— cylinder liner wear;

- deteriorated or misadjusted
valves.

Damaged fuel injecticn pressure
lines.

Stuck or detfective injectors.

Engine will not reach operating
temperature (damaged thermo-
stat).

Too retarded injection pump or
damaged automatic advance dg-
vice.

Oil leakage past piston rings be-
cause of stuck rings or cylinder
liner wear.

Qil leakage past intake valve
guides because of valve guide or
stem weatr.

Damaged shut—off solenoid.

Damaged ali-speed governor.

Correct injection pump/engine timing
or check automatic advance device.

Correctinjection pump/engine timing.

Replace damaged parts;if necessary,
recondition engine.

Verify piping conditions; if necessary,
repface them.

Clean, overhaul, pressure set injec-
tors; if necessary, replace them.

Replace thermostat.

Correct injection pump/engine timing
or check automatic advance device.

Replace damaged parts; if necessary,
recondition engine.

Overhaul cylinder head.

Replace solencid.

Overhaul injection pump and cali-
brate it on test machine accerding to
specification data charis.

ANGULAR TORQUE DATA

Note — For torque tightening procedure see pages quoted in following data chart.

Torque
DESCRIPTION Thread size Angle
Nm | kgm | ft. Ib
Capscrews, cylinder head (6, page 10-53) ................... M12x125 | 70 | 71 |51.3 | 90° + 90°
Capscrews, main bearibg caps (1, page 10-51) . .............. M1d4x1.5 80 | 8.2 }59.3 9o°e
Capscrews, connecting rods (3, page 10-52) ................. M11x15 40 | 4.1 |29.6 60°
Capscrews, engine flywheel (7, page 10-51) ................. Mi12x1.25 { 40 | 4.1 |29.6 B60°
JD Manuals
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TORQUE DATA
Torque
DESCRIPTION Thread size
Nm | kgm ft. Ib
Capscrews, crankcase rear cover (4, page 10-61) . ................... M8 25 28 18.8
Capscrews, timing gear case and cover {12, page 10-54)
(3, page 10-50) ... e M8 25 2.6 18.8
Unicn, piston cooling port (5, page 10-50) .......... .. ... it M12x1.25 | 50 5.1 36.9
Capscrews, intake manifold {11, page 10-55) ........................ M8 25 2.6 18.8
Capscrew, intake manifold and hook {12, page 10-55) ................ M10x1.25 | 55 5.6 40.5
Capscrews, exhaust manifold (8, page 10-56) ....................... M8 25 2.6 18.8
Nuts, timing gear case cover (10, page 10-54} .. .......... ... ... .. M8 15 1.5 10.8
Capscrews, rocker arm axle supports (4, page 10-54) ................ M8 25 25 18.1
Nuts, tappet adjustment setscrews ............... ... . e M 8 22 22 15.9
Nut, engine crankshaft hub (4, page 10-57)(7, page 10-76} ........... M30x15 | 310 | 316 | 2286
Capscrews, fan and alternator drive pulley (9, page 10-57) ............ M10x1.25 | 55 586 40.5
Capscrews, intermediate flanged pin {7, page 10-50) ................. M10x1.25 [ 55 5.6 40.52
Capscrews, camshaft thrust plate (8, page 10-50) .................... M8 35 3.6 6.0
Capscrews, injection pump (9, page 10-54)3, page 10-82) ........... M8 25 2.6 18.8
Nut, injectionpump bushing . ....... ... o M14x 1.5 70 71 51.3
Capscrews, fuel filters (6, page 10-55) . ........ ... i M10x1.25 ] 55 56 40.5
Capscrews, turbocharger (10, page 10-56) ............... ... .. ... .. M10x1.25 | 55 56 40.5
Capscrews, oil pump and cover (5, page 10-53) .......... ... ....... M8 25 2.6 18.8
Valve, Oil PrESSUIE ...\ e e e M22x1.5 | 220 | 224 | 162.0
Capscrew, oil pressure valve securing/retainer ....................... M8 25 26 18.8
Capscrews, heat exchanger (2, page 10-56) ........................ m Ig i 153 gg :3 ggg
Capscrews, engine cooling plant pump (6, page 10-58) ............... M10x1.25 | 55 5.6 40.5
CapSCrewW, COMPIESSOT .. .ottt ettt e e m et et rae s M10x1.25{ 49 5 40.5
Nut, alternator (12, page 10-58) ......... ... ... .. i i, Mi2x1.25 1 95 9.7 70.2
Capscrews, belt tension adjuster {11, page 16-58} ................... M10x1.25 1 55 5.6 40.5
Nuts, injector studs {2, page 10-585) ....... .. ... i i M8 25{*) |26 ("} | 18.8(")
{*) Tighten nuts at two subsequent stages (see page 10-55).
JD Manuals
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ENGINE
Removal - Installation (Op. 10 001 10)

Removal of engine from tractor is preceded by its split-
ting away from the front or live axle and clutch—transmis-
sion case.

A DANGER A

Htft and handle all heavy compenents using a suitable
ift.

Ensure that units or parts are supported by suitable
slings or hocks. Ensure that no one is in the vicinity of
the load to be lifted.

Proceed as follows:

1. Remove the hood panels (1 and 2) from both sides.

Print No. 603.54.276.01 — 12 - 1892
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2. Remove the battery positive cable and insuiate it.

3. Remove plug (4) from the engine cocling system ra-
diator.

19607

4. Remove plug (5) from drain pipe and empty the en-
gine cooling system.
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-~
g 18609

5. Remove screws (12) first and then the tractor tool- 8. Remove screws first and then the supporting brack-
box (13). at (6) for lines {4 and 5).

144633 \\
6. Close line cock {3} connecting main and auxiliary

tank. 9. Unscrew clamps (7 and 8) securing lines {9), the lat-
ter connecting the heater to engine.

7. Disconnect lines (4 and 5) of the cab conditioning 10. Remove screws securing the band clamps
plant (if installed). {10 and 11} and then lines (9) from engine.
JD Manuals
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19615

11, Hemove the engine accelerator cable clamp (1)
SCrew.

12. Disconnect the retaining spring (3) and free the end
of cable (2), then withdraw the latter from securing
bracket (11).

13. Remove the brake line supporting bracket (5}, then
the latter from the engine.

Print No. 603.54.276.01 — 12— 1962

14. Unscrew the feed line securing clamp (6), then dis-
connect the former from its union.

i

4
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15. Drain fuel tank through plug {6, page 21-14), loosen
band clamp (7) and withdraw the hose (8) from the
associated line (9).

/!

miIs
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T X

16. Withdraw the glass washer fluid tubelet (10) by pull-

ing it off.
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19623

I_r..-_]_t 1{ 19624
17. Unscrew the band clamp securing the breather line
{2), under the hood. 20. Unscrew connections of the power steering cylinder
fluid lines {7), then remove them.

-
= | //;1 9524

18. Remove both the band clamp (3} securing the chro- 21. Unscrew connections and remove the power steer-
notachometer cabie (4) and its connection, then the ing lines {8}.
cable itself.

22. Block the engine, with respect to front or live axle, by
ingerting two wooden wedges (9) (one on each
19. Disconnect electrical connections (5 and 6). side), as shown in the figure.
JD Manuals
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23. Disconnect hose (2) from the live axle differential

lock control pipe (1). 26. Free the spring retainer ring (7), then move the
sleeve (8) back in order to disconnect it from the
drive splined section.

19632 ) 27. Remove circlip {3} and move sleeve {10) forward to
free it from the drive box spline.

19637

25. Remove the screws, front (4), central {5) and rear
ones securing the live axle drive shaft guard plate 28. Remove the screws securing the front drive shaft

{6). supporting block (11).
JD Manuals
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28. Recover shafts {1) and associated supporting block.

Note — Operations 23 through 29 apply in case of 4W
drive tractors anly.

=
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1534

30. Place a shop stand {2) under the rear transmission
case back end.

15640

31. Place service tool 292320 (3} with the fixed stand un-
der the tractor ciutch case and the two mobile stands
as follows: one under the ballast weights and the
other one under the engine oil sump, as evidenced
in the figure.

FIAT

32. Lock the tracter rear wheels by applying the hand
brake or by wedging them up with suitable wooden
blocks, then unscrew the holts (C+).

33. Split engine from clutch case, moving the former for-
ward and making sure there are no hard spots or
parts still connected.

34. Remove screws {4) first and then the exhaust muf-

fler {5).
JD Manuals
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38. Loosen band clamp (5) first and then disconnect the
fuel return line from secondary tank.

199381 @ :\?_—'_'LHJ

35. Remove plug (6) from the fuel auxiliary tank.

20756

1 14939

36. Remove screws {1) securing the hood top, from both
sides.

20757

40. Remove the securing screws first and then the pow-
er steering lines (7).

37. Remove front screws {3) first and then the hood top
(2).

41. Empty the auxiliary tank {if containing fluid), then re-
move the rear securing screws.
JD Manuals
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20758 |

42, Remove the radiator supporting strap screws (1). 45. Disconnect the alternator electrical connections {4).

A I
SN Wi

A\

43. Remove the auxiliary tank supporting bracket (2} 46. Detach the engine oi! level and low oil level connec-
SCrews. tions {5 and &, respectively).
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20764
44. Remove the auxiliary fueltank from tractor by means 47. Detach the engine cooling fluid temperature gauge
of a hoist and nylon rope (3). connection {7).
JD Manuals
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48. Detach electrical connection (1) from starting motor.

20785

51. Back out the bracket and band clamp screws {5 and
6, respectively), in order to free the power steering
fluid lines and bring the latter on the front or live axle.

49. Detach air cleaner clogging and starting aid monitor
electrical connections (2 and 3, respectively).

o767 1 NS -

50. Detach connection (4) from stopping electromagnet.,

Print No. 603.54.276.01 — 12 — 1392

20763
52. Loosen the band clamp first, then take off the hose

(7Y connecting air cleaner and associated air inlet
duct.

7,
4

ef‘a

e _ /I

2

53. Loosen the band clamp first, then take off the hose
{8) connecting radiator with engine.
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20771 i 20774

57. Remove bolts securing engine to live axle (shown

54, Loosen band clamps and withdraw hose (1} from ra- above) or 1o 2WD front axle (on both sides).

diator connection.

20772 58. Move engine away from front axle and make sure

, that the guide screws of the mobile stand of shop
55. Loosen upper clamp (3), then remove pipe (2). stand tool no. 292320 are slack before lifting engine

up.

59. When re—installing the engine, consider the follow-
ing points:;
a. proceed by reversing the remaoval sequence of
operations starting from no, 58 back to no. 1;

b. tighten all fittings to torque specifications giventon
pages 10-26 and 10-27 of this manual, except for
the torque tightening value for the bolt (C, page
10-33) which is given instead on page 18-2:

c. spread TUTELA GO grease over the clutch disc
splined section.

d. fit the two dowel guide pins tool no. 292888 in or-
der to facilitate the correct alignment of engine and
clutch-transmission case at installation, making
sure that no interference will occurr during this ope-

ration.
&. prior to re—fitting the engine to the clutch transmis-
56. Sling up engine with chain tool no. 290740/1 (3) at- sion case, thoroughly clean and degrease mating
tach it to a hoist and put it under tension. surfaces and apply a sealing compound bead of

JD Manuals
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10- 38
about 2 mm dia {.0§ in} following the scheme shown 1. With engine suitably supported, remove attaching
in the figure below. screws first and then the fan (1) together with its

spacer.

2. Loosen the alternator securing nut (2) and the belt
tightener screw (3).

21147

Sealing compound application scheme for engine
and clutch—transmission case re—fitting.
Suitable types of sealing compounds for this applica-
tion are given on page 00-9 of this manual.

ENGINE

Disassembly—Assembly (Op. 10 001 54 — 10 001 56
-1010121 -1010132-1010212-10103 10 -
10105 10 - 10 106 20 - 10 106 40).

A cauTion A

Handle all parts with great care. Do not put hands or
fingers between parts.

Woear safety equipment such as goggles. gloves and
special shoes.

Proceed as follows:

4. Move alternator and belt tightener enough to free

20778 belts (5) and then remove the latter.

JD Manuals
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8. Unscrew the screws securing sleeve (4) connectling

5. Back off the alternator mounting screws completely
pump to thermosiat.

and then remove the alternator (13.

9. Remove securing screws and then the connection

6. Back off the securing screws completely and then (5}.
retrieve the belt stretcher (2).

10. Remove the screws securing the water pump (6)
and then the latter; should the pump be sticked use
7. Withdraw the fan pulley (3). a plastic hammer to detach it.

JD Manuals
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11. Retrieve the sleeve (1) connecting the cooling sys- 14, Lift the engine using a hoist and special hook
tem pump to the thermostat. 29074011 (4).

20787 N\ 20780

. 15. Place and block the engine on the turn—over shop

12. F{emoye the screws securing the pump spacer— stand 290290 (5) using special brackets of the
mounting support {2 and then the latter. 293860 tool set

13. Remove screws firts and then the aiternator mount- 16. Unscrew the engine oil sump drain plug {7) and re-
ing bracket {3). cover the oil using a suitable container.

JD Manuals
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17. Remove attachment screws first and then the ther- 20. Unscrew the mounting screws firts and then the con-
mostat {1). necting pipe (4) from turbocharger to exhaust muf-

fler and remove it.

18. Unscrew the union of the injection pump air line con- 21. Remove the attachment screws first, loosen the
nection {2). band clamp (6} and then detach the turbocharger
lube oil drain pipe (5).

19. Remove attachment screws first and then the air 22. Unscrew the mounting screws and connection (8),
conveyor (3) from turbocharger to air intake mani- then remove the lube oil delivery ling (7) 1¢ the turbeo-
fold. charger.

JD Manuals
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23. Remove the mounting screws first, then the turbo-
charger unit (1) and retrieve the metallic gasket.

26. Remove attachment screws first then the pipe (5)
connecting heat exchanger and radiator.

( B fﬁ?—'h..._.f@,-—-—.i\ S
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20798
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24. Remove the attachment screws first, then the ex-

haust manifold (2) and retrieve the associated me-
tallic gaskets. 27. Unscrew attachment screws and then remove the

exhaust vapour duct (6).

20800

235. Unscrew the attachment screws and loosen the
band clamp {4) first and then detach the pipe (3) con-
necting heat exchanger to angine. 28. Unscrew and remove both filters (7).

JD Manuals
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20804

29, Remave attachment screws first and then the heat 32. Unscrew the connection and remove the complete
exchanger unit {1). fuel leakage recovery line (3).

)
0

|

20805 T

30. Remove attachment screws first and then the heat 33. Unscrew the fuel delivery line {4} connections from
exchanger mounting spacer {2), retrieving the injectors.
O-ring.

20809

34. Unscrew the connections of the fuel delivery lines (4)
31. Remove the fuel injector leakage recovery line (3). from injection pump (5}.
JD Manuals

FIAT Print No. 603.54.276.01 — 12 - 1992



ENGINE
10-44

= ﬁ ‘
Rt . /}*N\ /)

35. Remove mounting screws first and then the inlet
manifold (1) together with fuel delivery lines (2} to in-
jectors.

36. Disconnect fuel lines {3) from filters, injection pump
and feed pump, then remove them.

37. Remove mounting screws first and then the starter
motor (4},
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38. Remove the attachmeant screws first and then the
supporting bracket (5) complete with fuel filters.

20814

39. Remove attachment screws first and then the fuel fil-
ter mounting support spacer (6}.

40. Remove mounting screws and then the complete
fuel feed pump {7).
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41. Remave mounting screws first and then the fuel in-
jection pump (1) together with the associated drive
coupling {9).

42. Retrieve gasket (2) and ingide spacer (3).
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20818

43. Remove atachment screws first and then the valve
rocker arm compartment cover (4).

FIAT

Ty~ s}
20810 S
44. Unscrew the mounting bracket screws, then with-
draw fuel injectors (5) from cylinder head.

SHPE ity

20820

45. Remove attachment screws first and then the com-
plete valve rocker arm shaft (8).

46. Remove valve dogs (7} and withdraw valve guide

stems (8}.
JD Manuals
Print No. 603.54.276.01 — 12 — 1992



ENGINE
10-46

47. Unscrew all of the cylinder head (1) bolts. 50. Remove attachment screws first and then retrieve
the complete lube oil suction line (4).

48. Remove the cylinder head (1) using a hoist and spe-
cial hook tool no. 28074011 (2). 51. Unscrew the attachment bolts and then remove the
lube oil delivery line together with chronotachometer
drive.
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49, Rotate the engine 180 deg., unscrew the oil sump 20827
{3) attachment bolts and then remove the sump itself
using a hoist, special hook 280740/1 (2) and suitable 52. Remove attachment screws first and then the pulley
lift eyes. {6) together with damper flywheel.
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20828

§3. Unbend the safety tab first and then unscrew nut {1}, 56. Remove attachment screws first and then the lube
suitably preventing the crankshaft from turning. oil pump (4).

54. Remove the crankshaft hub using puller 291504 (2) 57. Remove snapring (5) and then retrieve the idler gear
and suitably preventing the shaft from turning. (6).
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20833

55. Remove attachment screws first and then the timing 58. Remove snap ring (7) and then retrieve, from op-
cover (3). osite end, the fue! injection pump drive gear.
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FIAT Print No. 603.54.276.01 — 12 ~ 1992



ENGINE
10 - 48

I
e
‘ 0 \ o (.-_-
’\ J
>

)

f

)

b

4 Jg
)
/

(o)

“&‘
)

il
N
-

o

P 'r@

20834 e \

8 d

-?

e
=4

=

.

59. Rotate the engine 90 deg., unscrew mounting bolts

) ! 62. Remove attachment screws first an then the rear
first and then the connecting rod caps (1) and
associated bearings.

cover {5) complete with seals.
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20835 ™

60. Slide pistons (2) out together with their rings, pins 63, Unscrew the baolts first and then remove the main
and connecting rods.

bearing caps {6}, bearings and thrust washers,

20836

v 3
' ¥, .
2083% ]

61. Remove mounting bolts first and then the complete

64. Remove the engine crankshaft (7} using a hoist and
flywheel (3) with hub, using a hoist and special hook nylon rope (8}, and finally retrieve bearings and
2907401 (4). thrust washers.
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65. Remove screws first and then withdraw the cam- 8. Remove attachment screws first and then the idler
shaft {1}. gear axle {4}

20844

66. Remove engine valve tappets (2) 69. Unbel‘ld the Safety tab, unscrew the connection and
retrieve the piston lube nozzle (5).

70. Re—assemble engine as follows:

A CAUTION A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

All gaskets and seals must be replaced everytime the
engine has been totally or partially dismantled.

——— A cauTioN A

Hzndle all parts with great care. Do not put hands or

awsz Q @) ~ ' fingers between parts.
] ] Wear safety equipment such as goggles, gloves and
67. Unscrew the mounting bolis first and then remove special shoes.

the valve timing gear case (3).
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71. Fit the piston lube nozzle (5), torque tighten it to . . -
o ; 74. Lubricate and then introduce the valve timing gear
?ﬁ;ggﬁ“?g; (see on page 10-27) and finally bend camshaft and finally torque tighten its securing
y 1ab. screws {8) to specifications (data on page 10-27).

72. Lubricate valve tappets (2) using engine oil and then
introduce them in their respective crankcase seats. 75. Place and position bearing shells (9) on crankcase.

20895

73. Place gasket (1) in contact with the crankcase mat-

ing surface. install the timing gear case (4}, torque 76. Install the engine crankshaft (10} complete with
tighten the associated screws (3} to torque specifi- thrust hali-rings, place main bearing caps {1) to-
cations (see data on page 10-27), introduce the in- gether with associated bearing shells {13) keeping
termediate pin (6) and finaily tighten bolts to torque in mind that thrust rings {12) are associated with and
specifications aiso. fitted on the sixth main bearing cap.

JD Manuals
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make sure that the crankshaft flange is axially

» aligned with cover.

1
T
!
———— — iy

20888

77. Torque tighten all main bearing cap bolts {1) at 80
Nm (8.2 kgm — 59.3 Ib.fi}.

80. Force fit the rear seal using special tocl 293299 (6)
and associated grip 293708.

78. Use special tool 292248 (2) to further tighten each
and every main bearing cap screw (1) through a 80
deg. angle.

B1. Torque tighten all screws {7) at 40 Nm (4.1 kgm —
29.6 lb.ft).

Eu
_....--"'"""F_-_\
o )
20000 /

79. Fit the rear cover (3) together with its gasket, torque anar
tighten the associated screws to specifications (data 82. Use special tool 292248 (2) 1o further tighten each
onpage 10—27) and finally, using a feeler gauge (5), flywheel screw (7) through a 60 deg. angle.
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83. Use special tool 291048 {1) to introduce the com-
plete pistons (2), with rings, connecting rods and 86. Bring pistons no. 1 and no. 6 to T.D.C. and check,
pins. through the bore, the alignment of the T.D.C. mark
with the angle (6) of the bore itself,

, . 87. Install the timing gears making sure that reference
84. Place and fit the complete connecting rod caps (4) numbers etched on gears coincide.

and bearings onto the engine crankshaft and forque
tighten screws {3) at 40 Nm (4.1 kgm — 29.6 |b.#}.

21113
85. Use special tocl 292248 {5) to further tighten all con-
necting rod bearing cap screws through a 60 deg. 88. Lock the intermediate gear in place by fitting the
angle. snap ring (7).
JD Manuals
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89. Block the fuel injection pump drive gear by fitting the
snap ring (8) in its seat.

90. Place the lube oil pump (4) and secure it in place by
torque tightening its mounting screws to specifica-
tions (refer to data on page 10-27).

91. Install the il delivery line (1) and its sealing gasket
and the complete suction line {2) also complete with
filter and gasket and finally secure all by tightening
the associated screws.

FIAT

92. Rotate engine through 180 deg. and place the cylin-
der head gasket (3} with the mark ALTO turned up-
wards.

93. Cylinder head bolt tightening sequence for each of
the 4 phases of tightening (A = fan side).

2117

94. Place the cylinder head on crankcase, screw on
bolts (6} until cantacting the head and then torque
tighten the same at 70 Nm (7.1 kgm — 51.3 Ib.ft) in
the sequence shown in the figure above (1st stage).
Re—check torque on all bolts {2nd stage).

JD Manuals
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95. Use tool 292248 (14) to screw on each cylinder head
bolt (15} through a 90 deg. angle {3rd stage) and, fi-
nally, further screw them on ancther 90 degq. (4th
stage), always following the sequence scheme
shown in the figure of page 10-53.

@E:l U

2115

96. Fitthe valve tappet rods {1), place caps (2) on valves
and install the complete shaft {3) with rocker arms.

-

2 Iﬂ"if%@
NS o\ o O

208204

97. Torque tighten the rocker arm shaft (4} supporting
bracket attachment screws (3) to specifications (see
on page 10-27) and adjust valve clearance (see
directions on page 10-77).

Print No. 603.54.276.01 — 12— 1982

98. Fit the spacer washer (7}, place the gasket {6) and
introduce the drive joint (5).

21121

94. Place the injection pump in its final installation posi-
tion on the engine, make reference signs (8) coin-
cide and tighten screws (9) to torque specifications
(see on page 10-27).

Note — Should reference marks (8) be missing or unreli-
able, proceed to time the injection pump for correct
phasing with engine by following directions given on
pages 10—-80 through 10- 86.

-~ &
N po 7,

3

‘(:. o,
P G (s & %
i) A,

21122

100. Fit gasket (11), timing gear cover (12) and tighten
screws (13) to torque secifications (see on page
10-27).
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104. Fitthe fuelfilter support (5) together with spacer (4)
101. Install the valve rocker arm compartment cover, and filter elements, then torque tighten screws (3)

associated gasket and tighten nuts (10) to torque to torque specifications {see on page 10-27).
specifications {see on page 10-27).

102. introduce injectors (1) in their respective housings e

on cylinder head and screw on all nuts (2} until 105. Fit the injection pump, feed pump and connecting
abutting against the injector bracket. Torque tight- fuel lines (3).

en all nuts (2) at 10 Nm (1 kgm — 7.23 fi—fb) (1st

stage) and subsequently a further 25 Nm (2.6 kgm
—18.8 fidb) (2nd stage).

106. Fit the intake manifold (8) and associated gaskets
together with injectors—pump connecting lines (9)
and then torque tighten the screws (11 and 12} fo
specifications (see on page 10-27). Fit the injector

103. Install the fuel injection pump and secure it by tight- excess fuel recovery line (13) complete with wa-
ening its screws. shers.

JD Manuals
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107. Install the starter motor {13) and secure it in place
by tightening the screws.

208044

108. Place the heat exchanger (1) in position together
with the associated spacer and then torque tighten
screws (2) to specifications (see on page 10-27).

208024

109. Install oil filters {3).after wetting their gaskets in oil,
and the exhaust vapour duct (6).

Print No. 603.54.276.01 — 12 - 1992

c

W

O-0-0-0

e = 4. '
QR BN _"5? S .
e —

20857

o
-

110. Place pipes {4 and 5) connecting, respectively,
heat exchanger to crankcase and heat exchanger
to radiator, together with their sealing gaskets.

20858

111, Install the exhaust manifold {7), associated gas-
kets and torque tighten attachment screws (8) to
specifications (see on page 10-27}.

20859

112. Install the turbocharger unit (9), its gasket and the
secure it in place by torque tightening screws {13}
to specifications (see on page 10—-27). Fit the lube
cil delivery line (11} and sealing gaskets.
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20860 —

21127

116. Place hub {5} on engine crankshaft, fit the nut (4)
113. Fit duct (12} connecting the turbocharger to the ex- with projecting side facing the shaft, safety plate
and torque tighten to specifications (see on page

haust muffler and associated gasket.
g 10-27}. Lock punch the safety plate.

114. Fit conveyor (3) connecting the turbocharger to the
air intake manifold, its gasket and secure the con- 117. Place the engine oil sump (6), gaskets (7) and tight-
necting line (2} to injection pump. en mounting bolts.

21125
115. Place thermostat {1) with gasket and tighten the 118. Fit the turbocharger drain pipe (8) and associated
mounting screws. gasket.
JD Manuals
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119, Place the damper flywheel (13), drive pulley (14}
and torque tighten screws (15} to specifications
{see on page 10-27}).

120. Using the special sling tool no. 290740/1 (4) hoist
up the engine assembly from the turn—over shop
stand and place it on a suitable support.

121. Fit the aiternator mounting bracket {3} and tighten
its sCrews.

Print No. 603.54.276.01 — 12 - 1992

pump.

NEFT]

123. Fit spacer (4) and gasket. Place the cooling plant
pump (5) in position, with gasket, and then torque
tighten securing baolis (8} t¢ specifications (see on
page 10-27). Finally, fit the flanged connection (7)
and gasket.

124, Install the belt tightener (8), its screws (11), the al-
ternator (9), its nut (12}, belts (10) and adjust the
latter at the correct tension (see data on page
1071, 1072 and 10-73). Finally, tighten the
screws {11} and nut (12) to torque specifications

given on page 10-27.
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207 /

126. Fit the drain plug (7) on ongine oil sump and fill-up
125. Install the pulley (13}, spacer {14) and fan (15). with lube oil of prescribed type and quantity.
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Standard cylinder liner and crankcase seat dimensions (mm)

a, b, Comparator gauge cross-measurement planes ~ ¢. Model F100 — d. Models F 110, F 120 and - 130 - C. Di-
mension obtained by reaming after cylinder liner force—fitted installation — Z. Worn cylinder liner 1.D. measuring
position 1o find the mating clearance fit with pistons (measure along axis b perpendicular to the crankshaft) — X.

Worn cylinder liner 1.D. measuring position {corresponding to Eiston ring working area) to find ovalization and taper

{measure along axes a — b, parallel and perpendicular to crankshaft, respectively) — 1.2 and 3 . New or bored cylin-

der liner 1.D. cross—-measuring plane, aiong two perpendicular axes (a.b).
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CHECKING, MEASURING AND REPAIRING THE
CRANKCASE

Before starting, clean parts thoroughly.

Note — Cylinder liners should never be measured under
removed or loose conditions because of deformations;
measurement of the inside diameter should always be
made after force—fitting cylinder liner in crankcase.

Check cylinder liners for wear as follows:

— measure |.D. inthe pistonring working area (X, page
10-59);

— measure this area both at higher and lower locations
along axis {a, page 10-52), parallel to crankshatt,
and axis (b}, perpendicular.

— compare readings to establish liner ovalization and
taper.

To check piston/liner mating clearance, measure the |.D.
of each liner in area (Z, page 10-59), solely along axis
(b) perpendicular to crankshaft.

In case of out—of—round or taper greater than 0.12 mm
{.005 in} or of piston/liner running clearance greater than
0.3 mm {.01 in}, boring and grinding of liners is required
(ortheir replacement) to obtain one of the available over-
sized dimensions (see page 10-3).

Subsequently, mate cylinder liners with pistons of the
same oversize class (see page 10-3).

Note — If processed, all liners are subject to same oversi-
ze.

0.5

\%

21596 \i :

After grinding, restore cylinder liner (1) chamfer = 0.5
mm (.2 in} at 30°.

Both removal and installation of cylinder liners on crank-
case are cold—processed under a press as follows:

W

QNN
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— ramave worn liner under a press, acting from crank-
case bottom side and using the specific plates;

— verify crankcase bore for out—of-round; if neces-
sary, re—hore it bringing diameter to 0.2 mm (.01 in)
class oversize;

— install a new liner {in case, 0.2 mm oversize) by
force—fitting from the crankcase upper side, undera
press and using the specific plate;

— bore and grind liner to bring |.D. within specifications
(see page 10-3).

Attention — If the crankcase/cylinder head mating sur-
face is not perfectly flat, process it on a surface grinder
at the least feasible depth.

CHECKING, MEASURING AND REPAIRING THE
CYLINDER HEAD

Before starting, clean parts thoroughiy.

21853 L

At valve removaliinstallation make use of tool 291050
{1).
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Check the crankcase/cylinder head mating surface us- s
ing a straightedge (1) and feeler gauge (2). If, aver the ’ -
entire length of face distortions greater than 0.15 mm
(.01 in) are found, reface head on surface grinder.
e 0°0°y
gy . #412:07
2418003 BAS S 251503

Using a comparator gauge w/magnetic base check
alignment and clearance of valve stem (4) and seat. In
case of excessive play replace the valve and valve guide
also, if necessary.

Remove valve guide using punch 291046/1. Force—fit
the new valve guide (5) using punch 291046/1 and bush-
ing 293231; finally, process the hole with reamer 291177
{6) {exhaust valve guides also require the 8° inside bor-
ing shown in the following illustration).

FIAT

21693

Valve and valve guide bore housing bore and seat di-
mensions {mm)

A. Intake — S. Exhaust.

To reface valve seats on cylinder head in order the ob-
tain optimum tightness, make use of the universal porta-
ble lathe 294006 (7), removing as little material as possi-
bie.

iINJECTOR HOLDER CASING
Replacement (Op. 10 101 60}

After any refacing of the cylinder head mating plane,
check that injector projection above surface level is with-
in values given on page 10-3.If projection is greater, re-
place the injector casing using kit 293270 and proceed

as follows:
JD Manuals
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a 1. Setdimension (A) onteol (5)292240 at 9 mm (.35in)
. through ring nut (3}, then tock it with set screw (4).
/ 2. Thread the inside seat of the injector helder casing
D ™ to be removed with tog! 282240 (M12 x 1.75), paying

attention to thread the casing only.

3. Attachicol (B) 293784 to cylinder head by tightening
nuts (E) M8 x 1.25 onto the injector studs.

4. Screw on tight, on the previously made thread, part
{C) andturn nut{D} so to pull holder (1} out of the cyl-
inder head.

5. Using tool {6) 292243, remove, from cylinder head,
any residual material (copper) left by the casing pre-
viously pulled out, proceeding as shown in figure f.

530741 6. Fitseals (2, Fig. g), onthe new casing, prior to instal-
Checking injector and valve positicns with respect lation, intreduce it in its seat making sure that lower
to the cylinder head surface plane. abutting end is against cylinder head seat, then pro-
a. Injector projection check (see page 10-3) - b. Valve re- cead to burnishing with punch 293861 (F, Fig. g).
cess check: 0.7 t0 1.0 mm — .03 to 0.4 in ; max permissible L. . ) .
recessing: 1.3 mm — .05 in). 7. Place, inside the newly fitted casing (1, Fig. h),

sleeve (G) 293746/1, secure it in its seat by turning
ring nut {H) clockwise, introduce reamer (i) 293747
in sleeve (G} and ream the holder lower end.

8. Remcove reamer (I} and loosen ring nut (H) 10 mm
(.4 in) approx.

9. Press manuaily, or by tapping lightly with a plastic—
head hammer, on the ring nut {H) until freeing the in-
side part of sleeve (G) 293746/1.

14133 14138

ame

Removal (e), removal of residual material (f), installation {(g) and refacing (h,i) of the injector holder casing on cylinder
head using tool kit 293270.

B, C, D. Injector hoider puller 293784 - E. Injector nuts M8x1.25 — F. Injector holder burnishing tool 293861 — G, H.
Pilot sleeve 293746/1 — |. Reamer 293747 — L. Cutter 29379041 — 1. Injector holder casing — 2. O-ring seal - 6.
Residual material removing tool 292243,
JD Manuals
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10. Remove sleeve, introduce cutter (L, Fig. i) 2937901
inside the same, place the latter in the casing (1) and
secure it by turning ring nut (H) clockwise.

11. Operate cutter to remove material until seat surface
feels pertectly smooth and void of any residue.

12. Once completed the reaming operation, fitinjector in
holder casing {1} and check that installation projec-
tion above surface is that indicated on page 10-3.

30 20

g

148014

Cilinder head studs

When re-using studs. check dia. d (measured as shown in
the illustration above, length a) which should measure not
less than 11.5 mm (.45 in); if less, replace studs.

CHECKING, MEASURING AND REPAIRING THE
CRANKSHAFT, BEARINGS AND FLYWHEEL

Crankshaft

Before starting, clean parts thoroughly.

Inspect crankshaft accurately: any crack, even minor,
requires shaft replacement.

Inspect main and connecting rog bearing journals:

— light superficial scoring or pick—up marks can be
eliminated by rubbing with extra fine emery cloth;

— deep scoring, out—of—rounds or taper greater than
0.05 mm {.002 in) require crankshaft re—grinding;

measure journal dimensions to establish nearest
undersize {see page 10-4).

Once ultimated grinding operation, blend fillets on jour-
nal shoulders as shown in the drawing details below
and finally chack following items:

— journal out—of—round must not exceed 0.008 mm
{.0031 in);

— taper on each journal should be less than 0.01 mm
(.0004 in);

3
C
182 -

A\

)

=]

Standard dimensions {mm) of crankpins, main and connecting rod bearings, thrust washers.

¢. Detail of connecting rod bearing journal fillets — d. Detail of standard main bearing journai fillets — e. Detail of main bearing
journal w/thrust washer fillets.

FIAT
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Max permissible allowances on main and connecting rod journal alignment w/respect to crankshaft axis and of con-
necting rod/main journal alignment (a).

A and B. Comparator gauge positioning for flywheel flange squareness and centering check ~ D. Max permissible differences on
main journal alignment.

— W/ crankshaft on V-blocks the max difference of
alignment among main journals must not exceed
0.10 mm {.004 in) {d);

— the axis of each pair of cennecting rod journals
should lie on the sarme plane ofthe main journal axis,
with a max difference of £ 0.25 mm {.01 in) mea-
sured normally w/respect to the same plane;

— distance between connecting rod journal outer sur-
face and crankshaft axis must be within £ 0.10 mm
(.004 in) tolerance;

— a comparator gauge tip apptied at point (A} or (B)
shoulg not show differences in reading greater than
the ones indicated on page 10-5.

Check tightness of oil plugs at 14.7 bar {15 kg/cm2— 213
psi) pressure; in case of replacement, after force—itting,
punch—lock plugs and re—check circuit w/pressurized
oil.

Bearings

w 21656

Check existing crankpin bearing clearance using cali-
brated wire and proceeding as follows:

Print No. 603.54.276.01 — 12— 1392

make sure alt parts involved are perfectly cleaned
and free from gil residues;

install halt-bearing shells in their seats (5);
install crankshatft;

place a calibrated wire segment (6) on the crankpins
{4) aligned with the longitudinal crankshaft axis;

install caps (1), complete with half-bearing shells
{2}, on their seats;

wet the cap screws with engine oil and torque tighten
1o specifications (see page 10-26);

remave caps from seats and find clearance between
hali-bearings and main cranckshaft journals, mea-
suring the width of the flattened wire , at its max ex-
tensicn, vs. the graduated scale appearing on the
paper bag (3) containing the graduated wire.

After re—installing the crankshaft and main bearing caps
in the crankcase, check, using a comparator gauge (7),
the shaft end float at the cap befaore the last ene; if the
end figat is greater than the specified cne (see page
10—4), replace the existing thrust half-washers with
new ohes, oversized in thickness.
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Main bearing cap screws.

If re—using these screws, check diameter d {measured as
shown in the above figure, over the length *a”) which should
be greater than 13.5 mm (.53 in}; if not, renew the screws.

Engine flywheel

The flywheel is attached to the crankshaft by means of
self-locking screws and includes the outer starting
crown gear, installed by force—fitting after heating.

In case of required replacement of the starting crown
gear, the same must be oil-heated {(80°—90°C-176to
194°), prior to force—fitting on flywheel, and instalied with
chamfer facing on the inside.

The flywheel is fitted to the crankshaft in a pre—deter-
mined position; in fact, the screw holes are suitably
spaced to exclude other possibilities.

In case of overhauling, it is possible to reface working
surface by removing material to a max. depth of 1 mm
(.04 in}.Once this operation is completed, restore both
the 33.8t034.2 mm (1.33to 1.35in} dimension between
clutch disc/flywhee! and clutch casing/flywheel mating
planes and the 1 mm (.04 in) outer under—cut.

183,3:83,7

)

491+ 499

W NI

v

33.8+34.2

21590

Flywheel original dimensions {mm).

FIAT

Engine flywheel screws.

If re—using these screws, check diameter d (measured as
shown in the above figure, over the length “a”) which should
be greater than 11.5 mm (.45 in}; if not, replace screws.

CHECKING, MEASURING AND REPAIRING CON-
NECTING RODS

Before starting, clean parts thorcughly.

Check connecting rod small end bushings (interference
fit) for looseness and make sure they are flush with the
outer bosses of the small end.

If necessary, replace bushings and ream after force—fit-
ting to restore prescribed dimension (A).

Y | W : ¥
IRETS / et B ==
41,884
| L4 L S AN
) $
. 41979 38,004 37983
[ 42017 HB,iEIM 37,800
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1805
1815

=
—p-f ]

62407
B7472

14425{2 2 A

Dimensions (mm)} of connecting rods, bearings, bush-
ings and standard-size pins.

A. Dimension obtained by reaming after force—fitting — L, M.

Lube oil ducts.
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Check connecting rod alignment. Max permissible mis-
alignment: 0.07 mm {003 in} measured at 1256 mm
{4—15/16 in) from the longitudinal axis.

Light distortions can be normally corrected under a
press, if net, replace connecting red.

New connecting rods must be marked with the numbers
of the cylinders in which they are fitted; besides, make
sure that, in the same engine, weight difference among
connecting rods, does not exceed 25 grams (.80 0z}

Check connecting rod lube oil ducts (L and M) for un-
wanted presence of scales or foreign matter.

Prior to re—installing the connecting rod—piston assem-
bly in the crankcase, it is essential to check alignment.
It not responding to specifications, investigate possible
causes and replace parts involved.

Print No. 603.54.276.01 — 12 — 1992

Wet thoroughly, with engine ail, the pistons, including
their rings, and the inside surface of cylinder liners.
Use toot 291048 {1} to install pistons (2} complete with
rings, connecting rods and pins.

Check connecting rod number designation mark corre-
sponds to that of the cylinder.

LATO PUNTERIE

21667

Install piston in crankcase so that the indication "LATQ
PUNTERIE" (Valve tappet side)} marked on the piston
top faces the engine timing camshaft and that the con-
necting rod identification number is also facing the same
shaft.

8
- |
148054
-~

Connecting rod cap screws.
If re—using these screws, check diameter d (measured as
shown in the above figure, over the length “a"} which should
be greater than 10.5 mm (.41 in) ; if not, replace screws.

MNote - In case of connecting rod removal, it is always ad-
visable to renew the cap screws.
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At completed instaliation, check for location of pistons
(1) with respect to the crankcase surface, vs. specifica-
tions (see page 10-6), using dial gauge w/magnetic ba-
se.

aaaoB

CHECKING, MEASURING AND REPAIRING Pi-
STONS

Before starting, clean parts thoroughly.

Assess the state of wear of pistons and cylinder liners,
as indicated on page 10-60 and in the illustrations be-
low.

If clearance exceeds 0.30 mm (.01 in), re-bore, grind the
cylinder liners and install oversize pistons and rings {(see
page 10— 6}).

In case of piston renewal, consider that the weight
spread among pistons in the same engine must not ex-
ceed 20 grams (.64 0z).

Check that the piston ring clearance {b) and gap (c} are
the prescribed cnes. Should the gap be less than pre-
scribed, dress ends.

Checking pistens and their rings.

a. Measuring piston diameter at height (L} from skirt base — b. Checking the piston ring and clearance - ¢. Checking piston ring
gap after installation in cylinder liner — L. Measuring dimension: 12mm (.47 in}.
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Dimensions {mm) of standard pistons, pins and rings.

A. Dimension to be measured after installing piston rings in cylinder liners — E. Piston diameter measured at 12 mm (.47 in) from
skirt base: 99.852 to 99.870 mm (3.9312 to 3.931% in) on model F 100 or mm 103.852 to 103.870 {4.0886 to 4.0894 in} on mod-
eis F 110, F 120 and F 130 — 1. Measured on the 97 mm (3.81 in) dimension, {model F 100) or 101 mm {3.98 in) dimension
{modsls F 110, F 120 and F 130).

FIAT
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Use expander tool 291160 (2) to remove/install piston
rings (1).

Install rings in piston seats following the order indicated
on page 10-67.

At piston installation in cylinder liners, make sure that the
ring end gaps are offset 180°.

CHECKING, MEASURING AND REPAIRING TIMING
CAMSHAFT, TAPPETS AND VALVES

Before starting, clean parts thoroughly.

Camshaft

To check camshalft, place it on two V—blocks and, using
a dial gauge, measure excentricity of cam iobes w/re-
spect to shaft axis which should not exceed 0.02 mm
(.0008 in}.

Straighten camshaft under a press, in case the excen-
tricity does not exceed 0.2 mm (.008 in}; if more, replace
it.

Check, using a comparator dial gauge, the cam lobe lift:
—5.97 mm {.235 in}, intake lobe;
— 6.25 mm {.246 in}, exhaust lobe.

Replace worn bearing bushings, using adequate pullers
and installer tools, and ream them to bring inside dia. at
the dimension indicated in the illustration below.

Tappets

21666

Check for free tappet movement in their seats, without
play.
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Dimensions (mm) of camshaft journals and bearing seats in crankcase.
Note — L.D. values arg given for press—fitted bushings.
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Valve timing diagram

A. Fixed advance: 8° (model F 130} -1, T.D.C.— 2. B.D.C. -
3. Intake — 4. Exhaust — 5. Injection {model F 130).

Attention — In order to check the diagram after complet-
ing overhauling operations , pre—adjust the valve/rocker
arm gap at 0.45 mm (.018 in). Rotate crankshaft and
check, on a graduated timing scale, the correspondance
of valve opening and closing to the angular values ap-
pearing in the above illustration. Restore normal operat-
ing gap at specified values {see page 10-9).
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Dimensions (mm) of tappets and seats on crankcase.

FIAT

Tappet replacement, for excessive play, requires instal-
lation of new, oversized ones (see page 10-8) and re—
boring seats using an appropriate tool (see page
10-68).

Pushrods shoulg be checked for perlect straightness;
besides, the concave seating contacting the associated
rocker arm adjustment screw must be perfectly smooth
and free from pick—up or wear marks; if any, replace pu-
shrod.

At rocker arm disassembly, to remove the end bearings,
firstly remove the setscrew securing them on the axle.

When dressing gap ends of rocker arms and set screws,
remove as little material as possible.

Valves

In case of light tightness faults, valves and their seats in
cylinder head can be dressed using the specific pneu-
matic grinder 290064 or universal, portable lathe
294006. In case of more pronounced faults, re~face
seats as illustrated under the specific heading and grind
the valves.

After grinding, make sure that the thickness of the step
at valve head edge measures 0.5 mm (.02 in}, at least.
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Dimensions (mm) of valves and valve guides

A. Intake - B. Dimension tc be obtained by reaming after
press—fitting — 5. Exhaust
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CHECKING, MEASURING AND REPAIRING OF
LUBE COMPONENTS

Before starting, clean parts thoroughly.

Remove oil sump first to gain access to the oil pump.

At overhauling, check pump parls for wear by comparing di-
mensions with data on page 10-10.

CHECKING, MEASURING AND REPAIRING COOL-
ING SYSTEM COMPONENTS

Before starting, clean parts thoroughly.

The cooling plant installed on tractors model F 100, F
1130, F 120 and F 130 is supplied with a permanent anti—
freeze mixture consisting of water and FIAT “PARAFLU
11”7 {at 50% strength), assuring resistance to freezing
under the conditions reported in the following chart:

Water pump cut—out

G = 0.5t0 0.7mm {.020 tc .027 in}. Vane clearance —
1. Pump and fan drive hub — 2. Drive shaft w/in—built sealed
bearing — 3. Bearing set screw — 4, Pump housing — 5. Oil
seal - 6. Front—end seal bushing — 7. Impeller — 8. Cover ~
9. Gasket.

To overhaul pump, proceed as follows:

- remove cover (8) and shaft-bearing (2) retaining set
screw (3);

— tap onshaft end lightly to break the oxydation film lo-

cated between shaft and impeller, then remove the
latter using puller 291182/1;

— using a drive punch of adequate dimension to re-
move shaft—-bearing and fan hub from pump hou-
sing.

Note — Remove oil seal (5) in case of replacement only.

Degrees °C -8 | -156 {25 | =35
% volume of

This mixture has, in addition, oxydation, corrosion,
foaming and scale proof characteristics which assure
plant protection for long periods of time.

This same fluid can be kept in'the cooling plant for amax-
imum of 2 years or 1600 hours of work, whichever
comes first, after which the supply must be renewed.

Water pump

Vane-type, centrifugal water pump. The bearing {2} is
integral with the drive shaft, is seal-tight and requires no
lubrication.

Print No. 603.54.276.01 - 12 - 1392

Removing the water pump impeller using puller
29118211,

7. Impeller.
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At re—assembly, proceed as follows:

— Install shaft (2, page 10-70) complete with bearing
and hub (1}, on pump housing (4) and lock it in place
by tightening the retaining set screw (3) after apply-
ing LOCTITE 242 on the latter;

— wetthe seal seat (5) with LOCTITE REFRIGERANT
SEALANT 554, then force—iit sealin place using fool
253280 (10);

— heat impeller {7}in an oven {in air) until obtaining a
difference in temperature, between the same and
the shaft {2}, of 130° to 150°C (266° to 302°F);

21663

— force—fitthe impeller {7) over the shatft (2) supported
on end to avoid damaging the bearing, until obtain-
ing working clearance G =0.5t0 0.7 mm
(.020 to .027 in} (see page 10-70);

- fit gasket {9) and cover {8) and tighten the
associated retaining screws;

Radiator

Two valves are incorporated in the radiator cap, one for
compression and the other for vacuum; check at inter-
vals for normal operation of these valves.

At overhauling, eliminate scales in the radiator using a
water and Disincrostante FIAT (scale remover) solu-
tion, at the strength indicated on the container.

FIAT

Never wash the radiator only,rather wash the complete
cocling plant, supplying the engine with the sofution pre-
viously mentioned. Let the engine run for about one
hour, then stop engine and discharge the solution
through drairnt hole.

Radiator tightness is checked by immarsion in a water
tank, at a temperature varying from 20 to 40°C (68 to
104°F), and subsequent introduction of compressed air
in the radiator, 0.98 bar (1 kg/ecme = 14.2 psi) for about
two minutes; repeat this test three times.

WATER PUMP AND GENERATOR DRIVE BELTS
Tension adjustment (Op. 10 414 10).

Water pump and alternator drive belts (models F
100, F 110 and F 120).

Check, periodically and using tool 296118, that to a belt
depression of 10 mm (.40 in) corresponds a load (ap-
plied at A) greater than 37 N (3.8 kg — 8.4 Ib}; if less,
slacken alternator nut (3) and move the alternator until
obtaining, under the same conditions, an applied lpad,
atA, of 521062 N (5.310 6.3 kg — 11.6 10 13.9 Ib); finaliy,.
tighten alternator nut.

Note — This check should always be carried out at en?
gine temperatures comprised between 20° and 40°C
(68° and 104°F).

Attention — When replacing bells, install the new ones
so that under a load {applied at A} of 105t0 125 N

{10.7 10 12.7 kg —23.510 28 Ib} belts will depress 10 mm
{.40in). Let engine run one hour, then check belt tension

{10 mm depression under a load of 85t0 105 N=8.7 to

10.7 or 1910 23.5 |b, applied at A).

Alternator and water pump belt tension scheme — Mod-
els F 100, F 110 and F 120.

A. Load application point for belt tension adjustment — 1.
Crankshatt pulley — 2. Fan pulley — 3. Alternator puiley.

JD Manuals
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Water pump drive belt (models F100,F 110and F 120
wrair conditioner version and model F 130).

Check, periedically and using tool 296118, that to a belt
depression ¢f 10 mm (.40 in) corresponds a load (ap-
plied at B} greater than 27 N {2.8 kg — 6.2 Ib); if less,
slacken the alternator nut (3} and move the alternator
until obtaining, under the same conditions, an applied
loadatBof36t046N (3.7t04.7 kg~ 8.110 10.3 Ib); final-
ly, tighten alternator nut.

Note — This check should always be carried out at en-
gine temperatures comprised betwsen 20° and 40°C
(68° to 1047F).

Attention — When replacing belts, install the new ones
s0 that under a load {applied at B) of 75t0 90 N (7.6 to
9.2kg—16.7t0 20.2 Ib) belts will depress 10 mm {.40in).
L et engine run cne hour, then check belt tension {10 mm
depression under a load of 60to 75 N=6.1t0 7.6 kg =
13.4 to 16.7 Ib, applied at B).

Water pump drive belt tension scheme for models F 100,
F 110, F 120 w/ air conditioner version and F 130.

B. Load application point for water pump drive belt tension
adjustment — 1. Crankshaft pulley — 2. Fan pulley — 4. Belt
stretcher.

Alternator drive belt (models F 100, F 110, F 120 w/
air conditioner version and model F 130).

Check periodically and using tool 296118 that to a belt
depression of 10 mm (.40 in} corresponds a load (ap-
plied at A) greater than 36 N (3.7 kg — 8.1 |b}; if less,
slacken alternator nut {3) and move alternator until ob-
taining, under the same conditions, an applied load at A
of 4810 58 N {5to 6 kg — 11 to 13.2 Ib); finally, tighten al-
ternator nut.

Note — This check should always be carried out at en-
gine temperatures comprised hetween 20° and 40°C
(68° to 104°F).

Print No. 603.54.276.01 — 12 — 1992

Attention — When replacing belts, install the new ones
50 that under a load, applied at A, of 100 to 120 N
(10.2t0 12.2 kg — 22.4 10 26.8 kg} belts will depress 10
mm (.40 in}. Let engine run one hour, then chack belt ten-
sion (10 mm depressicn under a lead of 80 to 100
N=82to10.2kg = 1810 22.4 Ib, applied at A}.

Alternator drive beli tension scheme for models F 100,
F110 F 120 w/ air conditioner version and F 130.

A. Load application point for alternator drive belt tensian
adjustment ~ 2. Fan pulley - 3. Alternator pulley.

COMPRESSOR DRIVE BELT
Tension adjustment (Op. 50 200 10).

Check, pericdically and using tool 296118 that to a belt
depression of 10 mm (.40 in) corresponds a load, ap-
plied at C, greater than 36 N (3.7 kg — 8.1 Ib}; if less,
slacken the alternator nut (3) and move alternator until
obtaining, under the same conditions, an applied load at
Cof 4910 59 N (510 6 kg — 11 1o 13.2 Ib); finally, tighten
alternator nut.

Note — This check should always be carried out at en-
gine temperatures comprised between 20° and 40°C
{68 to 104°F).

21593

Compressor drive belt tension scheme.

C. Application point for compresscr drive belt tension adjust-
ment — 2. Fan belt — 3. Alternator belt — 5. Compressor belt.
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Attention — When replacing belts, install the new ones
so that, under a load, applied at C, page 10-72) of 100
to 120 N (10.2 10 12.2 kg — 22.2 to 26.9 |b) belts will de-
press 10 mm (.40 in). Let engine run cne hour, then
check belt tension {10 mm = .40 in depression under a
loadof 8010 100N =8.2t0 10.2kg = 18t0 22.2 b, applied
at A).

ENGINE CRANKSHAFT FRONT-END OQIL SEAL
Replacement (Op. 10 102 70)

Proceed as follows:

A DANGER A

Lift and handle all heavy components using a suitable
lift.

Ensure that units or parts are supported by suitable
slings or hooks. Ensure that no one is in the vicinity of
the load to be lifted.

//%\\ 180

1. Bemove panels (1 and 2} from both sides of hood.

FIAT

— 18605

18622

4. Withdraw, by pulling, the glass washer fluid tubelet
{10).

—_—
1 993%

5. Remove cap {6) from secondary fuel tank.

JD Manuals
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6. Loosen hood top (2) attachment screws {1}, on both

sides.

19939

7. Loosen front end screws (3) and remove hood top

(2).

18607

8. Remove plug (5) from drain line and empty the en-

gine cooling plant.

Print No. 603.54.276.01 — 12— 1992

9. Disconnect line (4) connecting radiator and expan-
sion tank.

21601

10. Loosen band clamps and withdraw the upper hose
(8} and lower one from respective radiator connec-
tions.

11. Loosen attachment screws and remove the vibra-
tion shield (7) {on both sides).
JD Manuals
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12. Remove radiator attachment bracket (1), on both 15. Move radiator forward to free fan (4) from conveyor
sides of engine. (5}, then remove radiator.
\
T
|
21604 -

13. Remove the clogged air cleansr connection (2) and

secondary tank fuel level one, move cable harness 16. Slacken the alternator nut, move alternator unit out
to the outside of radiator, loosen the front and rear and remove the alternator and water pump drive
band clamps and remove duct {3) connecting air belts (6).

cleaner to engine.

14, Loosen the screw securing radiator to front axle 17. Loosen attachment screws and remove fan (7} to-
mounting bracket {on both sides). gether with its spacer.
JD Manuals
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18. Loosen attaching screws and remove the alterna- 21. Using a screwdriver, remove ofl seal (4) from seat.
tor—water pump drive pulley (1) together with the
damper flywheel {2}.

21613

22. Press—fit the new seal in place using installer toa!
293329 (5).

21610

19. Straighten off the safety plate, then loosen the nut
securing the drive hub to engine crankshaft.

21614

23. Install hub {8} on crankshaft, tighten nut (7} to pre-
scribed torque {see data on page 10-27) and lock it
by bending the safety tab.

24. At re—assembly:
a. proceed reversing the disassembly sequence of

20. Install and secure with threee screws, puller 291504 operations, starting from no. 18 back to no. 1;

{3) and then remove hub from crankshaft. b. torque tighten to values specified on page 10-27.
JD Manuals
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VALVE TAPPET CLEARANCE

Check-adjustment (Op. 10 106 12)

Proceed as follows:

A CAUTION A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

A cauTion A ——

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.
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1. Remove panels {1 and 2) from both sides of hood.

FIAT

— 19605

2. Disconnect battery positive cable {3} and insulate it.

3. Loosen tappet cover screws (1), cap (2), flange (3)
and remove cover.

21616

4, Remove the flywheei inspection lid (4) and retrieve

gasket.
JD Manuals
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5. Adjust the valves of any one cylinder using special
wrench 291883 (5), when its symmetrical cylinder
balances. Symmetrical cylinders are: 1-6, 2-5 and
3-4.

Note—0.30 £ 0.05mm {.012 £ .002 in) clearance on cold
engine.

6. After adjusting the valve seftings, re—assemble
loose parts:

Wi

ﬁ\\ 19604
a. proceed reversing the disassembly sequence of
operations, starting from no. 4 back to no. 1; 1. Remove panels (1 and 2) from both sides of hood.

b. torque tighten o values specified on page 10-27.

INJECTORS
Removal-Installation {Op. 10 218 31) 3 sy )
2 |
? )
Proceed as follows: . S

A cauton A — i x /

Hand!e ail parts with great care. Do not put hands or =
fingers between parts. /
Wear safety equipment such as geggles, gloves and {

special shoes.
N

\
A caution A

Use suitable tools to align holes. DO NOT USE FIN-
(GERS OR HANDS. .

- TIECS

2. Disconnect battery positive cable {3) and insulate it.

JD Manuals
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3. Loosen the injector pressure line connection (4).

™

o

To ease removal, temporarily screw a nut on the in-
jector (7) and then pull the latter out by lever action
with the aid of a suitable tool.

To re—install injectors, proceed as follows:

Introduce injector in its seat and install securing
bracket.

Screw on the bracket nuts by hand until contacting
bracket.

4. Loosen connection (5) to free injector from excess
fuel recovery line {6}.

5. Loosentheinjector bracket attaching screws and re-
move bracket.

FIAT

11.

21622

10. Using a torque wrench (1), tighten nuts at prescribed

value (see page 10-27), in two subsequent stages:
15t stage tighten nuts at 10 Nm (1 kgm or 7.23 ft.1b);
2nd stage tighten nuts at 25 Nm

(2.6 kgm or 18.8 ft.Ib).

Tighten the injector excess fuel recovery line con-
nection.

12. Tighter: the injector pressure line connetion.

13. Connect battery and install side panels.

JD Manuals
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C.A.V. INJECTION PUMP
Removal-Installation, timing check and air bleeding
(Op. 10 248 14)

Proceed as follows;

A CAUTION A

Handle all parts with great care. Do not put hands or
fingers betweean parts.

Wear safety equipment such as goggles. gloves and
special shoes.

— 19605

2. Disconnect battery positive cable (3} and insulate it.

A CAUTION A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

gs

21624

/‘:’\\\-\ 19604
4. Disconnect engine shut—off solenoid control cable
1. Hemove panels (1 and 2} from both sides of hood. {5).
JD Manuals
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5. Remove the fuel return line {6) together with injector
excess fuel recovery line (7},

9. At pump re—instaliation, complete with gasket (3),
proceed to align reference marks (4) and tighten at-
taching screws 1o torque specifications of page
10-27.

10. Te install loose parts:

a. proceed reversing the removal sequence of op-
erations, starting from no. 7 back to no. 2;
b. torque tighten to vaiues specified on page 10-27.

6. Remove fuel injection pump feed fine (8} and ther- Lacking the reference marks, or should doubts arise as
mostart feed line (9). to their exactness, time the pump on the engine as fol-
lows:

EM.S
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7. Remove hi—pressure lines {1) from pump and injec- 11. Turn flywheel to T.D.C. with valves on first cylinder

tors. closed.
_ JD Manuals
FIAT Frint No. 603.54.276.01 - 12 - 1992



ENGINE
10 - 82

21630

12. With injection pump positicned and slack attaching 15. Punch the reference marks (4) using an appropriate
screws, loosen plug (1) on pump lid. tool.
16. Remove pin 292411 (2) and fit plug {1}.

17. Proceed to assembly as per point 10 on page 10-81.

13. Screw the timing pin 292411 (2) on lid and rotate
pump until the inside length of pin engages the notch
on pump shatft (i.e., when the pin enters the pump).

21832
19, Prime transfer pump lever unti! fuel flows out of the
14. Lock pump in position by torque tightening screws orifice on the filter without ai bubbles, then tighten
{3) to specified value {see page 10-27). plug (5).
JD Manuals

Print No. 603.54.276.01 — 12 ~ 19582



F100 - F110
F120 - F130

ENGINE
10 - 83

20. Loosen plug (1) on second filter, repeat cperation
no. 19, tighten plug.

21837 [}

21. Loosen the pump bleed screw {2) two turns and also
loosen connection (3}, prime through lever {8, page
10-82) until outflowing fuel is free from air bubbles.

22, Tighten connection (3), start the engine and, after
making sure there are no more air bubbles in the
fuel, tighten screw (2}

23. Install side panels.

Note — Air bleeding can be done, indifferently, by acting
on the fuel transfer pump or directly through the starting
motor.

BOSCH INJECTION PUMP
Removal-nstallation, timing check and air bleeding
{Op. 10 246 14},

Proceed as follows:

A cAauTioN A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

FIAT

A caution A

Use suitable tools 1o align holes. DO NOT USE FIN-
GERS OR HANDS.
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1. Remove panels (1 and 2} from both sides of hood.
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— 19605

2. Disconnect battery positive cable (3) and insulate it.
JD Manuals
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3. Disconnect throttle control rod. 6. Loosenhi—pressure ling connections (4), from pump
and injectors.

4. Remove connection pipe (2) to turbocharger. 7. Disconnect the pump and thermostarter feed lines
(5 and 6, respectively).

5. Disconnect engine shut—off solenoid contro! cable 8. Disconnect the fuel return line (7} together with the
{3} excess fuel recovery pipe.

JD Manuals
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12. Turn flywheel to T.D.C. with valves of first cylinder
closed, turn flywhee! counterclockwise {looking from
fan side} until the index and the 8° notch coincide.

9. Loosen attaching screws (1) and remove injection
pump.

21645

13. With pump instailed, loosen and remove plug (2)
from pump.

21645

10. Re-instali the pump and its gasket (3), make sure to
align reference marks {4), tighten screws to torque
specifications of page 10-27.

11. To instalf lopse parts:

a. proceed reversing the previous seguence of op-
erations, starting from ng. 7 back to no.2;
b. torque tighten to values specified on page 10-27.

Lacking the reference marks {4), or should doubts arise

as to their exactness, time the injection pump on engine
as follows:

 14. Install dial gauge 291754 (5} and associated tool
291755 (6), and pre-load the rod about 2.5 mm
(.10 in).

15. Further and slowly turn back the flywheel until pump-
ing element is at B.D.C. on commencement of deliv-
ery {evidenced by the gauge dial index which will
stop going downy).

16. Set dial gauge at zero and slowly turn the flywheel
clockwise (looking from fan side) until the index lines
up with the 8° notch.

17. Verify on dial gauge if pumping glement stroke is
1mm (.040 in}; if not, slacken the pump screws.

18. Rotate pump counterclockwise if stroke is iess than
1113 specified above, clocwise if more, until obtaining the

prescribed length of stroke.
JD Manuals
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19. Tighten screws (8) to torque specifications (see
page 10-27) and make reference marks (7).

20. Remove comparator dial gauge 291754 and
associated too; 291755 and re—ft plug (2, page
10-85), torque tightening it at 8 to 10 Nm (0.8 to 1
kgm or 5.8 to 7.2 ft.Ib).

21. Proceed as per peoint 11, page 10-85.

23. Primethroughtransier pump lever {8) untilfuel flows
out of filter hole free from air bubbles, then tighten

plug (5).

Print No. 603.54.276.01 - 12 - 1992
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24. Loosen plug (1) on second filter and repeat opera-
tion no. 23, fighten plug back and pump a few more
times.

25. Install side panels.

COOLING FLUID THERMOSTAT
Replacement {Op. 10 402 30)

Proceed as follows:

— A cauton A

Handle ali parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

e

T

Y-

1. Remove panels (1 and 2) from both sides of hood.

JD Manuals



F100 - F110 ENGINE
F120 - F130 10 - 87

- 18605

. . . . 5. Slacken band clamp (1) and withdraw hose (1) from
2. Disconnect battery positive cable (3) and insulate it. thermostat

: 21653

6. Remove attaching screws and thermostat mounting
flange (2) and associated gasket.

7. Withdraw thermostat (6).
8. To assemble loose parts:

4. Remove piug (5) from drain line and empty the en- a. proceed reversing the previous sequence of op-
gine cooling plant. erations, starting from no. 7 back to no. 1.
JD Manuals
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RADIATOR
Removal-Installation {Op. 10 406 10)

A DANGER A

Lift and handle all heavy components using a suitable ;
lift. s/
Ensure that units or parts are supported by suitable

slings or hooks. Ensure that no one is in the vicinity of

the load to be lifted.

A cauton A —
Use suitable tcols to align holes. DO NOT USE FIN- N
GERS O HANDS.  © Y -

- 196053

2. Disconnect battery positive cable {3) and insulate it.
Proceed as follows: ¥p (3)

1 QQS‘J

/ 18622
4. Remove, by pulling, the glass washer tubelet (10).

—_—
IQQSW

1. Remove panels (1 and 2} from both sides of hood. 5. Remove cap {6} from secondary fuel tank.

JD Manuals
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F100 - F110 ENGINE
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6. Loosen hood top {2) attachment screws (1), on beth 9. F{er:ove line (4} connecting radiator to expansion
sides. tank.

21601

10. Loosen band clamps and withdraw upper hose (6)
and lower one from respective radiator connections.

8. Remove piug {5) from drain line and empty engine 11. Loosen attaching screws and remove vibration
cooling plant. shield (7} on both sides.
JD Manuals
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ENGINE
10 - 90

12. Remove radiator attachment bracket (1}, on both
sides of engine.

21604 -

13. Remove the clogged air cleaner connection {2) and
secondary tank fuel level one, move cable harness
to the outside of radiator, loosen the front and rear
band clamps and remove duct {3) connecting air
cleaner 10 engine.

14. Loosen the screw securing radiator o front axle
mounting bracket {on both sides).

Print No. 603.54.276.01 — 12 - 1992
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15. Move radiator forward to free fan {(4) from conveyor
(5), then remove radiator,

16. Jo install loose parts:
a. proceed reversing the previous sequence of op-
eraticns, starting from no. 15 back to no. 1;
b. torque tighten to values specified on page 10-27.

COMPRESSION TEST

W/engine installed (Op. 10 001 30).

In case of poor engine performance, check, in addition
to the fuel injection system, the compression at each cy-

linder.
A DANGER A — —

Never use maiches, lighters or torches as lighting
source on the machine because of the presence of in-
flammable fluids.

Use test instrument 291309/1 as follows:

- remove injectors;

— install the tool 293862 in place of the injector corre-
sponding te the cylinder being tested, fitting the cop-
per seal washer;

— hold injection pump on “stop” conditions and test by
dragging engine through the starter.

On a perfectly efficient engine, the compressicn value

measured at a temperature of about 40°C {104°F) of the

oilin the sump, at the atmospheric pressure correspond-
ing to sea level {760 mm of mercury) and at a speed of

200 1o 280 rpm, measures 25.5to 27.5 bar (26 to 28 kg/

cmé — 370 to 399 psi).Max permissible compression

spread among cylinders: 3 bar (3 kg/cm? — 43.5 psi).

It must also be taken into account that pressure de-

creases about 1% for every 100 meters (328 ft.) of alti-

tude above sea level.

Compression faults may depend on abnormal condi-

tions to be found in the following components: valves

and their seats, pistons and their rings, cylinder liners,
cylinder head gasket.

Note — Test results must not be considered of absclute
value, as its main scope is to verify uniformity of com-
pression in the cylinders and, indicatively, to assess
wear conditicns of compenents determining the tight-
ness of the combustion chambers.
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CLUTC
F120 - F130 H
18-1
LUK 13"/113” CLUTCH (F100—F110-F120)
= single, dry~plate with torsion
springs
Control

Release mechanism

Clutch plate friction material

Clutch plate total thickness under a load of 8800 N - 897 kg or 2280 Ib) .. ..
Spline backlash on gearbox drive shaft

Clearance fit of throw—out collar

hydrostatically cperated, pedal
control
diaphragm spring
cerametallic buttons
9.6t0 10.4 mm
{3810 41in)
0.076 to 0.136 mm
(.003 1o .005 in)
0.060 to 0.136 mm
{.002 to0 .005 in)
see page 18-10

LUK 14”/14” CLUTCH (F130)

Release mechanism

Clutch plate friction material

Clutch plate total thickness under a ioad of 8800 N — 897 kg or 2280 Ib

Spline backlash on gearbox drive shaft

Clearancefitofthrow—outcollar .......... ... ... ... .o ity 0.060 to 0.136 mm
(002 10 .005 in)
Clutch pedal mounting adjustment ................otiiivirianananns see page 18-10

single, dry—plate with torsion
springs
hydrostatically operated, pedal
control
diaphragm spring
cerametallic buttons
10.1t0 10.8 mm
(40 to 43 in)
0.076 to 0.136 mm
(.003 to .005 in}

FIAT
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CLUTCH

18 -2
TORQUE DATA
Thread Torque
CESCRIPTION size N kgm b
Capscrews and nuts, clutch casetoengine (Cq) . .................. Mi12x12571 88 g 85

Capscrews, clutch to engine flywhee! (Co) .............

MBx125 23 2.4 17.5

Screws, shiftforks (Ca) .. ... .. ... .. ... ... ...

M16x15 157 16 116

SERVICE TOOLS

ATTENTION - Operations included inthis section of the
Manual must be performed using the ESSENTIAL toois
further evidenced by the identification code (X).
Besides, to work safely and achieve the best technical
results, with additional savings of time and fatigue, these
mandatory tools should be used in conjonction with the
suggested special tools listed below and further inte-
grated with the selt-made ones for which you will find the
necessary working drawings and specifications directly
on this manual.

List of the special tools necessary to perform service op-
erations covered by this section of the Manual:

2 S IR
N

ANy .
T T R N Y

292320 Workshop stand, tractor disassembly
X 293974 Spigot, clutch centering (on tractor)
292888 filot pins, transmission housing/engine
alignment
Longitudinal sectional view of LUK 13" and 14"
clutches
a. LUK 13" clutch — b. LUK 14" clutch — C. Capscrew,
clutch case to engine — C,. Capscrew, clutch to engine
flywheel — Ca. Lockscrew, clutch release levers - 1. Dia-
phragm spring - 2. Master clutch plate — 3. Splined hub,
PTO oil clutch shaft control — 4. Throw-out collar and
thrust bearing — 5. Throw—out collar {4) shift fork — 6.
Cluich cover — 7. Fixed collar cover.
ENGINE CLUTCH TROUBLE-SHOOTING CHART
Fauit Diagnosis Correction
Clutch slips 1. Lack of clearance (G, page |Replace pump.
18-12) between rod and hydrau-
lic pump piston,
2. Disk(2)and/orpressure plate and | Replace disk and the clutch, if neces-
flywheel wear. sary, and grind the flywheel.
3. Weak or unserviceable dia- |Replace cluich.
phragm spring (1).

facings.

4. Qil or grease on clutch disk {2) | Replace disk, eliminate the cause for

the presence of lubricants inside the
clutch compartment and thoroughly
clean friction surfaces.

Print No. 603.54.276.08 - 07 - 1992
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F100 - F110 CLUTCH
F120 - F130
18 -3
ENGINE CLUTCH TROUBLE-SHOOTING CHART
{cont.)
Fault Diagnosis Correction
Clutch grabs or chatters Tight external control linkage. Check linkage pivot points and lubri-

gagement

Clutch noise at disengagement

Clutch control pedal hardness

Clutch fails to disconnect and drags

Clutch noise at engagement or disen-

Bent or warped cluich disk (2,
page 18-2).

Disk (2) hub tight on cluich shaft.

Disk (2) with damaged torsion
damper springs or loose at hub
({loose rivels).

Qil or grease on clutch disk (2)
facings.

Diaphragm spring (1} with broken
elements.

Bent or warped clutch disk (2).
Seizure of external controls.

. Inefficient hydraulic pump andior

lower cylinder,
Disk {2} hub tight on clutch shatt.

Controls out of adjustment.
Presence of air inside the clutch
hydraulic control system.

Diaphragm spring {1} with broken

elements andior damaged
throw—out bearing.
Bent or warped ciutch disk.

Clutch disk (2) with defective tor-
sion damper springs.

Excessive backiash on clutch
shaft and disk (2) hub meshing
splines.

Wormn throw—out bearing.

Broken or disconnected clutch re-

tumn spring.

Seized pump piunger.
Tight external control linkage.
Hard pedal.

Replace disk, eliminate the cause of

cate.
Replace disk.

Remove cluich and check meshing: if
necessary, replace defective parts.

Replace disk.

the presence of lubricants inside the
clutch compartment and thoroughly
clean disk {acings.

Replace clutch.

Replace disk.

Check, replace defective parts andlu-
bricate.

Overhaul or replace hydraulic pump
and/or cylinder.

Free disk and, if necessary, replace
disk or ciutch shaft.

Adjust controls {see page 18-11).

Bleed hydraulic system (see page
18-13) and, ¥ necessary, replace
pump and/or lower cylinder seals.

Replace clutich and/or throw—out
bearing.

Replace disk.
Replace disk.

Replace disk and, if necessary, the
clutch shaft.

Replace bearing
Replace or hook—up the return spring.
Overhaul or replace hydraulic pump.

Check linkage points and lubricate.
Check linkage and [ubricate.
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CLUTCH
18- 4

LUK CLUTCH ' o )
Removal-Installation (Op. 18 110 10) 3 l

To gain access to the clutch, separate the engine with at- '
tached iront axle or live axle from the transmission,

[

A DANGER A — NN

Lift and handie all heavy components using lifting equip-

ment of appropriate capacity. 19508
Ensure that units or paris are supported by suitable . .. . :
slin?os or hooks. Ensure that no one is in the vicinity of 2. Disconnect the battery positive cable (3) and insu-
the load to be lifted. late properly.

Proceed as follows:

3. Remove the engine cooling radiator filler piug {4).

1. Remove panels {1 and 2) on both sides. 4. Remove the radiator cooler drain pipe piug (5).

Print No. 603.54.276.00 — 01 — 1992
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F120 — F130 185

/ 57
4 ()

S
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13

19609
- 8. Remove retaining screws and supporting bracket
- E‘fm‘gﬁ the retaining screws (12) and tractor tool (6) of the previously disconnected lines (4 and 5).

——————

6. Shutoffthe cock (3} on the line connecting main and 9. Unscrew clamps (7 and B) securing the heater—to—
auxiliary tanks. engine connecting lines (9).

@ 0 19614

10. Remove the retaining screws of the supporting
7. W the cabin is air—conditioned, remove both refriger- clamps (10 and 11) and subsequently the fines (9)
ant lines (4 and 5). from the engine.
Print No. 603. .00 — 01 — 1992
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CLUTCH
18- 6

19619
11. Slacken the engine accelerator cable supporting 14. Loosen the feed line securing band clamp (6) and

clamp (1) screw. withdraw the former from its connection.

12. Snap off the stop spring (3) . free the terminal section 15. Drain out approx. 2 liters or 1/2 gallon of fuel by re-
of cable (2) and finally withdraw the latter from the moving plug (6, page 21-14), loosen band clamp (7)
bracket (11). securing hose (8) and finally withdraw the latter from

pipe (9).

13. Unscrew the fastenings of the brake oil lines sup-
porting bracket (5) and remove the latter from the
engine. 16. Pull out the windscreen washer fluid tubelet {10).

Print No. 603.54.276.00 - 01 — 1992 JD Manuals
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F120 — F130 CLUTCH
18-7

13628

.

20. Unscrew the connections of the power steering Cyl-.
inders oil lines (7} and remove them.

18. Back off the retaining clamp (3} screw and the traclor i i
: 21, Unscrew nn of t we hy-
meter gauge (4) cable conneclion, then remove the groi?a?ic :1':1?1 ((:)?I Iin?acs“?;)sand r;:nil'gve :hsé(:r:enng Y
instrument from the engine. '

22. Biock the engine with respect to front axle or live
. ] tront axle by installing two wood supporting blocks
19. Disconnect electric leads (5 and 6). (9), one on each side , as shown in the figure.

FIAT Print No. 603.54.276.00 — 01 — 1592
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19an

23. Disconnect hose (2) from pipe (1) leading to the five

front axle ditterential lock. 26. Snap the retaining ring (7) open and move back

sleeve (B) to free it from the front axle splined con-
nection. :

27. Snap the retaining ring (9) open and move steeve
(10) forward to free it from the drive box splined con-
nection.

9637
25. Unscrew the fastenings, front (4), central (5} and
rear screws securing the live front axle transmission 28. Back off the capscrews of the front axle transmission
and drive shafts guard (6). drive shafts mounting bracket (11).

Print No. 603.54.276.00 - 01 — 1992 JDM |
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CLUTCH
18-9

£ )
0 (o]

19638

28. Retrieve shafts {1} and respective supports.

Note — Operations 2310 29 apply in case of 4WD tractors
only.

)| e N
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30. Supportthe rear end of the tractor through a station-
ary stand (2) positioned underneath the rear trans-
mission case.

19640

31. Place the tool 292320 (3) under the tractor position-
ing the stationary support underneath the clutch
case and the two mobile parts under the tractor
weights and engine oil sump, raspectively.

FIAT

32. Block rear wheels by pulling the hand brake or
through wedge blocks suitably installed and then un-
screw capscrews (Cq).

33. Split the tractor by separating engine and clutch
case, move the former forward making sure that
there no parts still connected or any undue resis-
tance.

.'.'#w’ﬂﬂlr—

o

18643

34. Unscrew the clutch to engine flywheel fastening
capscrews (C») and remove the cluich with the aid
of the centralizer spigot toc! no. 293974 (4),

JD Manuals
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2. Disconnect the battery positive cable (3, page 18-4)
and insulate properly.

35. Checkthe clutch disk (1) for wear and replace it if riv- 3. Remove the three side screws, the rear one {2) and
ets are near to or flush with the cerametallic button finally the LH side protection (3).
friction surface.

36. When installing the clutch pay attention to the follow-
ing:
a. preceed by reversing the removal sequence of
operations starting from no. 35 back to no. 1;

h. torque tighten fastenings to specifications data of
page 18- 2;

¢. apply grease (grassofiat TUTELA G9) on the
clutch disk splined drive;

d. use special tool 283794 (4, page 18-9} to join
clutch and flywheel correctly;

e. screw on two centering dowels 292888 to ease
installation, paying attention to avoid interferences;

f. before re—joining cases, brackets and covers s
make sure to thoroughly clean and degrease mating

surfaces, then apply a round strip of sealing com-

pound, about 2mm (.08} dia., fellowing the scheme 4. Disconnect the clutch hydrostatic control reservoir
indicated in the figure of page 18-14, oil level gauge electric connections {4).

19647

CLUTCH HYDROSTATIC CONTROL
Pump removal-installation {Op. 18 104 15 - 18 104

30)
A caution A

Handle all parts with great care. Do not put hands or
fingers between parts.

Woear safety equipment such as goggles, gloves and
special shoes.

A CAUTION A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

Proceed as follows:
1. Remove body panels (1 and 2, page 18-4) on both 5. Unscrew the oil delivery line (5) between pump and

sides. lower cylinder.
JD Manuals
Print No. 603.54.276.01 — 12 — 1992



£100 - F110
F120 - F130

CLUTCH
18 - 11

6. Removethe spring stops (1) and withdraw the pin (3)
from fork {2).

7. Unscrew the fastenings (4) and retrieve the hydrau-
lic pump (5} from engine side.

8. Slacken the band clamp (6) and retrieve it from the
lever, remove screws (7).

FIAT

9. Retrieve the hydraulic cylinder {8).

10. Install the clutch control assembly by reversing the
removal sequence of operations and, in addition,
adjust the pedal position as follows:

Height clutch pedal adjustment.

11. Adjust distance (D, page 12) prior to refitting the

12. With clutch pedal (9) connected to fork {2) check that
height {H) from center of pedal to the top surface of
the mat is approx. 130 mm or 7-1/2 in.

13. It correction is needed, slacken the jam nut and turmn
the screw clockwise onthe fork (2) until obtaining the
desired height (H), then check that the free travel (A)
of pedal (8} is 170 mm (6.69 in}.

Frint No. WS.%ﬁgn—uﬂé B 1992
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Clutch hydrostatic control assembly -

a. Operating pump — b. Lower cylinder -~ G = .1 {0 1.4 mm (.004 1o .055 in). Pin (6) clearance with clutch pedal at rest
=D = 137510 138 mm (5.41 to0 5.43 in). Distance measured from center of fork (8) to the mounting flange on pump
body — 1. Reservoir — 2. Pump body - 3. Spring — 4. Seal — 5. Plunger — 6. Pin— 7. Jam nut — 8. Fork = 9. Cluich control

cytinder — 10. Spring — 11. Plunger - 12. Pin,

HYDROSTATIC CLUTCH CONTROL
Disassembly—Assembly (Op. 18 104 18 — 16 104 33)

A caution A

Handle ali pars with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

A cautoNn A

Use suitable tools to align hoies. DO NOT USE FIN-
GERS OR HANDS.

19658

2. Move out hose ({13), disengage the retaining ring

. Proceed as follows: {14} and remove the complete rod (6).

1. Holdthe pumpin a workbench vise and withdraw the
reservoir (1) from pump body (2). 3. Retrieve plunger (5) and its spring (3).
Print No. 603.54.276.00 — 01 - 1992
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4, Hold the lower hydraulic cylinder (1) in a workbench 2. Make sure that the reservoir (5) is filled to level be-
vise, slacken the band clamp (2) and remove hose fore and after air bleeding.
(3).

Note — Previously drained oil must be thoroughly filkered
hefore re-use.

3. Depress the clutch pedal slowly and over its full
travel run, so to pressurize the system.

5. Use compressed air to extract the plunger (4) and
spring.

6. At re—assembly of the hydraulic pump and clutch
control lower hydraulic cylinder pay attention to the
toflowing:

a. proceed by reversing the sequence of operations
starting from no. 5 back to no. 1;

b. inspect seals and replace them if necessary;
¢. check sliding surfaces of pistons and seats.

¥ 10663

4. Hold the pedal depressed . loosen the bleed screw
{6} half aturn and then let oil and air bubbles flow out.

HYDROSTATIC CLUTCH CONTROL

Air bleeding of the cluich control hydraulic sysiem 5. Turn the screw (6) back on and repeat these opera-
{Op. 18 104 05). tions until the oil flows out clean and free from air
bubbles.
Air bleeding is necessary after any intervention on the
hydraulic systermn. 6. Operate the pedal again to pressurize the system;
Proceed as follows: this condition exists when pedal operation is normal
again.
1. Accurately clean external surfaces in correspon-
dence of the bleeding screw (8) and oil reservoir (5) 7. Once the operation is completed top up the oil leve!
cover. in the reservoir (5).

_ JD Manuals
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Sealing compound application scheme for engine
and clutch—transmission case mating surfaces

Information on suitable types of sealing compounds
are given on page 00-9.

Print No. 633.54.276.01 - 12 - 1992
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F100 - F110

F120 — F130 TRANSMISSION
21-1
SYNCHRO-RANGE TRANSMISSION
TrANSMISSION ... it e 4-speed w/ constani—mesh, fully
synchronized gears
AN YDE ... helical-tooth
Range gears ...t e cascade scheme, 4 forward plus 4 re-

verse ranges for a total of 16 torward
and 16 reverse speeds

— AT YD . . helical-tooth
— reduction ratios:
oW range . . ... (24 x15) : (46 x55)=1:7.03
mMediUm range ... (24 x26) : (46x40)=1:2.95
NOMMAITANGE ... ... .. (24x29) : (46 x37)=1:245
highrange . ... ... .. . e 1
Transmission and range shiftcontrols .. .. .......... ... . ... ... .... separate, w/ two hand levers located
on the RH side of the operator.
T 44T (o T forced—teed, w/ gear-type pump (the
: same of power steering}
L.D. of transmissiondrivengears (1} .............. ..., 60.060 to 60.090 mm
{2.3645 10 2.3657 in)
O.D. of respectivebushings (2) ............. ... .. ... ... .. . ....... . 59.981 to 60.000 mm
{2.3614 t0 2.3622 in)
Radia! clearance of gears and bushings . .......................... 0.080 to 0.109 mm (.0G24 to .0043 in)
Dia. of transmission drivenshaft (3) ............................... 49.375 t0 49.391 mm
{1.9439 to 1.9445 in}
LD of bUShInOS (@) ... o 49 400 to 49.430 mm
(1.9449 to 1.9445 in)
Radial clearance of shaftinbushings ........................... .. 0.008 to 0.055 mm {.0003 to .0022 )
LD.ofrangedrivengears () ... ... i 60.060 to 60.090
(2.3645 10 2.3657 in)
O.D. of respective bushings (5% ......coovri e 59.981 to 60.000
(2.3614 10 2.3622 in)
Radial clearance of gearsand bushings ............... ........... 0.060 to 0.109 mm (0024 t0 0043 in)
Dia.of rangedrivenshaft (6} ........... ... ... . ... ... ...... 49.375 to 49.391 mm
(1.9439 to 1.9445 im
LD. ofbushings (5) ...... ... o 49.400 to 49.430 mm
{1.9449 to 1.9460 in)
Radial clearance of shaftinbushings . .............. ... .......... 0.009 to 0.055 mm (.0003 1o .0022 in)
{folfows
e — R e, oy = = el A e = i AR XD R AN
247
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TRANSMISSION

21-2
SYNCHRO-RANGE TRANSMISSION
N fcont.)
Dia. of power take—off drive shaft (1), at bushing location ............. 31.950 10 31.975 mm
] ) {1.2579 to 1.2588 in}
i.D.offorcefittedbushings (2} . ............... ... ... .. ... . ..., 31.990 to 32.085 (°} mm
. . _ {1.2594 to 1.2632 in)
Radial clearance of shaftinbushings .. ............................ 0.015 to 0135 mm {.0006 to .0053 in)
Th!ckness of transmission drive shaft (3) rear bearing thrust washer ... [ 2.950 to 3.000 mm (.1161 to .1181 in}
Adjustment of range—gear drive shaftbearings ...................... see page 21-35
Thickness of range—gear drive shaft (4) bearing shims . .............. 1.70-180-190-2.00-2.05
210-215-220-225-230-2.35
240 - 2.45 - 250~ 2.55 - 2.60
265-270-275-280-285-290
2985-3.060-3.10-3.20 - 3.30 mm
(067 - 070 - .074 — 078 — .080 - .082
084 - 086 — .088 - .090 — .092 — .094
—.096 - .098 — 100 - 102 - .104 —
A06-.108- 110 - 112~ 114~ 116
] 18- .122 - .126 - .130in)
Adjustment of range—gear driven shaft bearings ................... .. see page 21-35
Thickness of range-gear driven shaft (5) bearing shims ............. 170-180-190-2.00-205

210-215-220-225-230-235
240-245-250- 255~ 260

2.65-270-275-280-285-290
295-3.00-3.10-3.20-3.30 mm

(.067 — .070— .074 — .078 — 080 - .082

.084 — .086 — .0BB — .090 — .092 - .094
—096-.098 — .100 - 102 - .104 —

306 —.108 - 110 - 112 - 114- 116

118 - 122 - 126 - 130 in)

Pressure—reliet valve spring (1, page 21-10):

=freelength ... ... ... 127 mm (5.0 in}

— length under load of 278 0 304 N (28410 31 kg=7211078.7 lb) ... 102.5 mm (4.03 in)
Working pressure ... ... ... 16 bar (16.3 kg/cm?) = (232 psi)
Lubrication pressure—relief valve (2, page 21-10);

=freelength ... . ... .. 355 mm {1.40in)

— length under load of 3710 41 N (3810 4.2 kg =3.6t0 10.71b) ....... 255 mm {1.0in)
Lubrication pressure .. ... ... ... e 6.510 7 bar (6.6 10 7.1 kg/cm?)

={94.2 10 101.5 psi)

(°) Final dimension without reaming.

STy 7 7 77 7 ety LT
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r
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Print No. 603.54.276.00 - 01 - 1992
JD Manuals



F100 - F110

TRANSMISSION

F120-F130
21-3
SYNCHRO-RANGE TRANSMISSION { 40 km/hr version )
TransmisSsion ... ... .. . 5-speed, w/ constant-mesh, fully
' synchronized gears

Gear Y P .. . helicaHooth
Range gears )

............................................... - ... 1cascade scheme, four forward and four
reverse ranges for a total of 20 forward
and 16 reverse gears

For data not appearing here, refer to the previous chart: SYNCHRO-RANGE TRANSMISSION

HHLO SHIFT TRANSMISSION

Refer to specifications and data reported in the previous char “SYNCHRO-RANGE TRANSMISSION” and to the
' following supplementary information:

HI-LOwWNit .. The operator can choose between two
speeds (HI, higher or LO, lower) for the
same gear
CoMrols . ... . through the transmission shift lever
Quantity of HI-LO clutch driven disks (1) (each clutch) ............... 5

Thickness of driven disks

........................................ . T L7 mm (.07 in)
Material of driven disks

........................................... syntherized
Quantity of HI-LO clutch driving disks {2) (each clutch) .. ............. 4

Thickness of drivingdisks .. .. ... ... ... ... .. .. ... 1510 1.7 mm (.06 to .07 in)
Material of driving disks

.......................................... steel
Thickness of clutch disk pack (new disks) .......................... 14.80 to 14.95 mm (.583 to .588 in)
Wear limitforclutchpack ... ... .. ... ... . ... ... ... -

Front cluich return springs:

=freelength ... 41 mm{1.61 M
— length under load of 12410 134 N (12.710 13.7kg = 32.2t0 34.8 Ib) 245 mm (.96 in)
Forward gear clearance adjustment shim (G, page 21-47) .......... 5.00-5.15-530 mm

(19— 20— 21in)
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TRANSMISSION

21-4
SUPPLEMENTARY CREEPER SPEED TRANSMISSION
1 .- 2 planetary, spur-gear
Reductionratio . ... .......... ... .. . 20:(20+100) =186
Controls

own hand lever kcated on the LH side
of the operator
1.465 to 1.535 mm {.0576 to .0604 in)

WP it e e
Engagement .. ... ... ..
Reductionralio . ... ... . ... i,
Controls

mechanical, spur—gear: supplied with
synchronizer as standard
{43x37x39) : (37x39%x44) =1 :1.02
own lever located on the RH side of the
operator
250-260-265-270-275
280-2.85-290-295-3.00-3.05
310-3.15mm
(098 — 102 - .104-.106 - 108
A10- 112 - 114 - 116-.118-.120
-122-.124in)
See page 21-34
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F100 - F110

TRANSMISSION
F120 - F130
21-5
TORQUE DATA
Thread Torque
DESCRIPTION red

size Nm kgm ft.lo
Screws and nuts, clutch-transmission housing to engine (C4) M12x1.25 88 9 65
Capscrews, clutch—transmission housing to rear axle housing
() M14x15 176 18 130
Setscrew, clutch engagement shifttork {Ca) ................ M16x15 157 16 116
Capscrews, transmission housing cover (Cs) ............... M10 x 1.25 49 5 36
Nut, transmission driven shatt (Cs) ........... ... ... ... M45x 15 4380 50 362
Nut, ciuich compartment front cover (Cg) .. .... ............ M8 x 1.25 23 24 17
Capscrews, transmission drive shaft support cover (C7) . ... .. M8 x 1.25 23 24 17
Capscrews, range rear bearing quillplate (Cg) .............. Mid4x15 142 145 105
Gapscrews, range rear bearing retainer plate (Cg) . ... ... .. M10x1.25 49 S 36
Capscrews, creeper stationary disk plate (Co, page 21-4) ... |M10x1.25 54 55 40
Capscrews, synchro—range transmission shift lever support
(CrPAageE 21-8) .. M10 x 1.25 49 5 36
Fitting, delivery, to shift lever support (Cqo, page 21-10) . ... .. M22 x 1.5 83 8.5 61
Plug, lube pressure max. setting {Cq3, page 21-10) .......... M18x1.5 49 5 36
Screw, electric control valve pin {Cy4, page 21-10) .......... - 471054 | 481055 |35t040
Screw, slectric control valve {C1s, page 21-10) ............. - 541081 | 5510.83 4t06

FIAT
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TRANSMISSION

21 -6
SERVICE TOOLS 292176 Gauge, range drive and driven shatt
end piay{w/50018 and 50013).
ATTENTION - Operations included in this section of the 292688  Centralizing pitot dowels, engine o
Manual must be performed using the ESSENTIAL tools transmission case.
further evidenced by the identification code (X). . 291051 Puller, range drive shaft gear and bea-
Besides, to work safely and achieve the best technical ning.
results, with additional savings of time and fatigue, these N ieai
mandatory tools should be used in conjonction with the 291584 gﬁ';‘;?'g;:’fgf;g“ ols, transmission
suggested special tools listed below and further inte- ) ) S
grated with the seli-made ones for which you will find the X 293869 Driver, driven shatt bearing.
necessary working drawings and specifications directly X 293992 Driver, PTO shaft bushing installation
on this manual. on upper shaft {(w/293800).
List of the special tocls necessary to perform service op- X 293993 Ee"r:'zrr' g;rwz Zhha;ﬂﬂfzglgnaslmallai\.tlon onre-
erations covered by this section of the Manuai: .
290090  Shop floor overhauling stand. 293800  Grip. _
292320 &and. tractor Spliﬂiﬂg. 294000 g;lf?r. PTO shaft bush‘ngs on upper
291517 Hook, transmission Ilttl.ng: 50060 instalier, range drive shaft bearing
293971 Front bracket, transmission overhaul- (w/50013),
ing (w/290090). - . .
5006 | fler, r driven shaft beari
293972 Rear bracket, transmission overhauling ! (&Sta,sog.l'a) ‘ange "9
{(w/280090).
293343/2  Wrench, driven shaft nut. 50062 Spacer (/293 ' 5/1). .
X 2938052 Compression fool, drive shaft bearing 201215 Hook, creeper lever spring.
removal (w/50062) 292870 Pressure gauge test kit, {HI-LO circuit}.
X 293805/2 Compression fool, drive and driven X 293992 Driver, PTO shaft seal installation on
shafts retainer. HI-LO clutch shaft (w/293800).
X 293808/1 Wrench, driven shaft retainer. 50064 Centralizing tool, rear clutch disk hub
292313 Adapter, reverse gear idle shaft remov- (HIHLO).
al. 50068 Tool, spring cup (HI-LO).
2 )
—@i e E/
§.|J_}_‘|.U.)J.LJ1J.]_I_LL)_)_L.).L1_L}_L).LLU LLb) l
' TRITNITVI T oI T raTe
N[ - T

;__=_

Modifications required by tool 293805/1 for removing the bearingn from the transmission drive shaft and
for supporting the latter and the driven shaft (mark tool with no. 293805/2). Metric dimensions.

Print No. 603.54.276.00 — 07 — 1992
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F120 — F130 TRANSMISSION
21 -7
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Working drawing of special Installation too! for the range drive shatft roller taper bearing
{stamp 50013 on tool — Metric dimensions). (Self-made)
Material specification: C40 — Litilize part {2} cnly.

T

Sy

Moditications required by tool no.293808/1 to
make it fit to lock transmission driven shatft.
{Seli—made)

# 32

[

.

$49

18939

Worklng drawing of special tool for removing the
drive shaft bearings (stamp 50062 on tool — Metric
dimensions).

Material specification: Fe42C — Self—-made.

FIAT
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18927

I

Working drawing of special installation tool for the

range drive shaft bearing (stamp 50060 on tool -
Metric dimensions).
Material specification: C30 — Seif-made.

¥i-]

25

165354

Working drawing of special centralizing tool for
HI-LO rear clutch disks (stamp 50064 on tool -
Metric dimensions).

Material specification: C30 — Self-made.

Print No. 603.54.276.00 - 01 — 1892
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& Waorking drawing of special adjustment tool for the
1 Py range gear drive and driven shaft bearings (stamp
It 50018 on tool — Metric dimensions).
i S Material specification: Aqd2 — (Self~made).
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Working drawing of special splitter tool for remov-
ing the HI-LO spring cup (stamp 50068 on tool —
Metric dimensions).

Material specification: C30 - (Seli-made).

Print No. 603.54.276.00 - 01 — 1392

Working drawing of special installation tool for the
range geardriven shaft bearing (stamp 50061 on
tool — Metric dimensions).

Maierial specification: C30 — (Self-made).
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32 - 33

Longitudinal and cross—sectional views of the transmission and range gear unit.

a.Details of the range gear unit with synchronized high and medium-high speeds — C44. Screw, transmission and range
shift control lever support — 11. Reverser drive shaft — 2. Transmission drive shaft — 3. Transmission driven shaft — 4.
Range gear drive shaft — 5. Range gear driven shaft — 6. Reverser engagement synchromesh — 7. 3rd and 4th gear
synchromesh — 8. 1stand 2nd gear synchromesh —9 and 10. Qil seals — 11, O-ring seals — 12 and 13, Needle bearings.
- 14. Reverser driven gear — 15. Transmission drive gear — 18. Spacer — 17. High and medium-high speed shift collar
- 18. Low and madium-low speed shift collar — 19,20,21,22,23,24 and 25. Snap rings — 26. Reverse gear axle — 27,
Reverseridler gear — 28. Transmission control transfer lever— 29. Range control transter lever — 30 and 31. O-ring seais
—32 and 33. Detent balls and springs — 34. Reverser internal contro! lever — 35. O—ring seal — 36. Reverser shifter fork
— 37.Fork (36) detent pawl — 38. Transmission driven shaft lube oil line — 39. High and medium-high speed gear syn-
chromesh.

Note — At assembly, apply sealing compound on surfaces X following directions given on page 00-9.

20137

) JD Manuals
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Sectional views through the transmission and range control lever support and the electric control vatves

layout.

C 2. Delivery fitting — C3. Lube pressure max. setting plug — C14. Electric control valve mounting screw — C45. Electric
valve screw — 1. Max. working pressure relief valve spring — 2. Lube oil max. pressure relief valve spring — 3. Max. work-
ing pressure relief valve (16 bar — 16.3 kg/cm? — 232 psi) — 4.Lube oil max. working pressure relief valve (6.5 to 7 bar
—6.6t07.1kg/cm2—94to 101 psi) — 5. Electric valve, differential lock control — 6. Electric valve, PTO control — 7. Electric
valve, PTQ brake control - 8. Electric valve, 4WD engagement control — 9. Electric valve, HI-LO engagement.

\" el ? e, ‘_';E-" v
@ i : —-45515\_*\“ .\;\'"‘:‘-‘\ :_ ,-:;
ar
@144 N
} >
. { Al
G| D &
] R . . -
\ A Sectional view of 5—speed transmission {40 km/h).
i‘ "
A,

— 1, 5th—gear synchromesh — 2. 5th—speed drive gear—3.
""ir‘li"l, I T 77 Sth—speed driven gear — 4. Snap ring — 5. Needle bear-

20132 ”[’ ing — 6. Separation ring.
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TRANSMISSION
F120 -
0-F130 2111
SYNCHRO-RANGE TRANSMISSION TROUBLE-SHOOTING CHART
Fauit Diagnosis Correction

Noisy transmission with range gears
in neutral and speed gears engaged.

Excessive noise with tractor station-
ary, engine idling and transmission in
neutral.

Seli—disengagement of speed and
range gears and reverser.

Hard shifting of speed and range
gears and reverser,

Driving and driven shaft bearings
out of adjustment.

Damaged or defective compo-
nent part.

Seizure of componemt
caused by poor lubrication.

parts

Damaged clutch damper torsion
springs.

Outside control linkage out of ad-
justmenit.

Damaged shifter rod springs.
Damaged synchronizer teeth,

Insufficient engagement stroke.

Qutside control linkage out of ad-
justment.

Hardening and/or seizure of out-
side control linkage.

Engine clutch dragging.
Damaged synchronizer.

Ditficult sliding of inside controls:
rods, forks and sleeves.

Remove clutch—transmission case
and adjust bearings correctly {see
page 21-35).

Remove case, overhaul the transmis-
sion and replace damaged parts.

Overhaul transmigsion and top up oil
level.

Replace clutch disk.

Adjust correcily.

Replace springs.

Remove cluich—-transmission case
and replace the synchronizer in-
volved.

Eliminate causes and restore full
stroke.,

Adijust correcily.
Check pivot points and lubricate.

See page 18-3.

Remove clutch—transmission case
and replace the synchronizer in-
volved.

Overhaul the controls.

FIAT
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TRANSMISSION
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HHLO UNIT TROUBLE-SHOOTING CHART

Fault

Diagnosis

Correction

Front clutch tails o engage: the high—
range speeds in the 30 kmvhour ver-
sion or low-range speeds inthe 40 krry
hour one are ineffective.

Engagement delayed because of front
clutch slippage.

Front ciutch will not disengage.

Rear clutch fails to engage: iow-range
speeds in the 30 km/hour version or
high-range speeds in the 40 kmvhour
one are ineffective.

Engagement delayed because of rear
clutch slippage.

Rear clutch will not disengage.

Call ol

L

Low transmission oil level.
Clogged oil filter.
Inefficient hydraulic pump.

Engagement control out of adjust-
ment, N

Inefticiént control switch.

-No power reaching the solenoid:

interrupted, damaged connections
or defective remote control switch.
Satety switch for HI-LO engage-
ment with reversa gears engaged
is ineffective.

Control electro-valve (9, page
21-10} stuck on discharge posi-
tion.

Fluid leakage past oil seals and
consequent pressure drop: O-
Rings on fluid lines and control pis-
fons, oil seals. -

Wom front clutch disks.

Pressure drop.

Engagement control out of adjust-
ment.

Inefficient control switch.

No power reaching the solenoid:
interrupted, damaged connections

_ or defective remote control switch.

Control electro-valve (9, page
21-10) stuck on delivery.

. Engagement control out of adjust-

ment.

inefficient control switch.

Control electro—valve (9, page
21-10) stuck on delivery.

Control electro—valve (9, page
21-10) stuck on delivery.

Worn rear clutch disks.

Weak cup springs.

Top up oil level.
Replace oil filter.
Overhaul or replace pump.

Adjust to obtain correct cortact of lever
with control switch.

Replace switch.

Restore electrical connections or re-
place defective parts.

Adijust correctly or replace switch.
Overhaul or repiace electro-valve.

Replace oil seals found defective.

Replace disks.
See point 9 above.

Adiust to obtain correct contact of lever
with control swiich.

Replace swilch.

Restore electricel connections or re-
place defeCtive parts.

Overhaul or replace electro-valve.
Adjustto obtain correct contact of lever
with control switch.

Replace switch.
Overhaul or replace eleciro—vaive,

Overhaul or replace electre—vaive.

Replace disks.
Overhaul clutch.

NGO RLD AN

See point 1 of front clutch failure to engage.
See point 2 of front clutch failure to engage.
See point 3 of front clutch failure to engage.
See point 4 of front clutch failure to engage.
See point 5 of front clutch failure to engage.
See point 6 of tront clutch failure to engage.
See point 8 of fron clutch failure to engage.
See point 9 of front clutch failure to engage.

Print No. 603.54.276.00 — 01 - 1992
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F100 - F110

TRANSMISSION
F120 ~ F130 21-13
CLUTCH-TRANSMISSION CASE e,

A DANGER A ——

Lift and handle all heavy components using lifting equip-
ment of appropriate capacity.

Ensure that unils or pans are supported by suitable
slings or hooks. Ensure that no one is in the vicinity of
the load fo be lifted.

To separate the cluich-lransmission case proceed as
foliows:

1. Remove panels (1 and 2) from both sides.
FIAT

e

- 19605

2. Disconnect the positive battery cable (3) and insu-
iate properly.

19437

19933] ©£“_\_“‘Lml

5. Remove screws (12) and tool box (13).

Print No. 603.54.276.00 - 01 — 15892
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7. Removethe upper hood panel (2} screws (1) onboth
sides.

8. Remove front screws (3) and panel {2).

10. Unscrew piug {5) from drain pipe and empty the en-
gine cooling system.

15841

. 11. Unscrew plug (6) and drain main fuel tank.

JD Manuals
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13. Disconnect electric leads (5 and 6) and withdraw 16. Unsg:rew and remove power steering line (2) con-
them from auxiliary tank support. nections .

14. Slacken clamp screw (6) and cable connection of 17. Disconnect ihe master clutch flex line (10) and close
hourmeter (4), then remove the latter from engine. the two holes with plastic plgs.

FIAT Print No. 603. 51]% - ?J 1a_l s’ 992
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18. Disconnect brake lines {10). 21. Itinstalled, disconnect and separate retrigerant lines

(4 and 5} from air conditioning system.

19. Slacken the accelerator cable (2) supporting clamp
(1) screw.

s

i

19813 ‘\\ :
20. Disconnect spring clip (3), free the end of cable (2} 23. Unscrew clamps (7 and 8) securing lines (8) con-
and remove it from bracket {11). necting heater to engine.

Print No. 603.54.276.00 - 01 — 1992
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27. Remove attaching screws and adjustment lever (6)
of the lift right arm 1ogether with bracket.

19947

25. Unscrew the strap of lines (9} located on the inside
of the platform.

28. Remove spring clips and auxiliary vaive control le-

vers (7).
N
4 ‘&

26. Remove springclips and subsequently the iransmis-

sion {4), range gears (3) and reverser control levers.
Note - If the 40 km/h transmission is installed remember o051t
1o remove the 5th gear control lever located right above
i. 29. Remove spring clips and the synchronized ground—

speed PTO control lever (8)-

FIAT Frint No. 603.54.276.00 — 01 — 1992
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30. Remove spring ciips and hydraulic it control levers

(1.

31. Withdraw spring clips and disconnect the Lifi—

O—-Matic control cable (2).

32. Remove front and rear spring clips then retrieve the
PTO speed selection control lever (3).

Print No. 603.54.276.00 - 01 — 1992

19956

33. Withdraw spring clips and remove the hand brake ie-
ver (4) and creeper transmission control lever (5).

6

iy e—— g )
SIS
Wg \\\\\\ (/ e

34. Sling up the cab with a nylon rope (B}, as shown in
the figure, about 4 meter (13 ft} long, hook it to a suit-
able hoist and put it under slight tension; cab doors
shouid be at near closed position.

19957

35. Remove the front mounting screw (B) of cabin (on
both sides).

JD Manuals
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36. Remove the rear mounting screw (7) on both sides,

lift the cab and remove it. 39. Disconnect hose (2) from pipe (1) of front drive differ-

ential lock.

19633

38. Remove capscrews and mounting bracket {9), then 41. Remove the front screws {4), middle (5) and rear one
split and remove cabin ( on both sides). securing the front drive axle shaft guard.
FIAT Print No. 603.54.276.00 — 01 — 1992
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42. Remove snap ring (7) and move sleeve coupling (8)
back until free from front axie splined connection.

43. Remove snap ring (9) and move skeeve coupling
(10) forward until free from the drive transfer box
splined connection.

19637

44, Remove capscrews securing the front axle drive unit
and transmission shaft carrier {11).

Print No. 603.54.276.00 — 07 - 1992

45. Retrieve shafis (1) and carrier.

Note — Operations no. 39 to 45 are specific to 4WD trac-
tors only.

ﬁ
19961

46. Unscrew clamp (2) and remove breather line (3) be-
tween main and auxiliary fuel 1anks.

47. Remove clamp (4) and connecting line (5) between
main and auxiliary fuel tanks.

JD Manuals
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48. Remove attaching screws (1) and guard (2). 51. Remove screw and main fuel tank front strap {6);
also remove rear one.

49. Remove clamp (3) and disconnect the fuel feed
pump suction line (4).

53. Remove the two screws (8) securing the main fuel
50. Remove the fuel level gauge connection (5). tank mounting bracket {2).

FIAT Print No. 603.5&67%% A ﬂ IaTSI 992
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54, Remove front (1} and middle (11) screws, then the 57. Disconnect electric ieads (9) and (10} from respec-
main fuel tank mounting bracket (9). tive valves.

i

. 58. Remove plug {2) and drain the rear transmission oil
8§5. Remove screws (3) securing the main fuel tank front (remember that refill gty is 60 liters — 1137 Imp or

strap bracket (4). 15.8 Usa Gall).

B
Jaa :ﬁ’ d;' 19973

19671 3

56. Unscrew clamp (5), screws (6 and 7) then remove §9. Disconnect and remove power steering pressure
the cluich lower hydraulic cylinder (8). and retumn oil lines (12 and 13).

Print No. 603.54.276.00 — 01 - 1992
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19974

60. Disoopnect line (1) from both fittings and remove it; 63. Unscrew the connection securing brake line (5} 1o
also disconnect all fluid lines fromthe electric control transmission housing (on both sides), remove
valve and transmission—range shift rod support (2). screws and strap (6) with lines (5).

19978

64. Remove screws and support (2).

61. Unscrew front and rear fitlings from lube oil line (3) 65. Place a stationary stand under front weights, if any.
and remove it.

66. Position the stand tool no. 292320 (9) with its fixed
suppon (7) under the engine oil pan and the mobile

62. Free connecting lines (4) to heat exchanger by un- supports (8) one underneath the clutch case and the
screwing respective fittings. other under the flexion bar carrier, respectively.

FIAT Print No. 603.54,336/00.- 01 < 1992
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67. Sately biock the engine with respect to front axie or 70. Sling—up the clutch—transmission case to a hoist us-
tween (one on each side), as shown in the figure. under tension, then place the mobile stand (3) of the
shop floor stand 292320 underneath the transmis-

sion case.

68. Remove clutch-transmission case to engine block
capscrews (C4). 71. Remove the cluich-transmission to rear transmis-

sion case attaching capscrews.

69. Fit centralizing dowels tool no. 292888 (1), one on 72. Fitthe centralizing dowels tool no.291584(4}, oneon
each side, 1hqn separate the clutch-transmission each side, and remove the clutch-transmission
case from engine by pushing the former back. case.

Print No, 603.54.276.00 - 01 ~ 1992
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20270

Application scheme for sealing compound coating
of mating surfaces at reassembly of clutch-trans-
mission and rear transmission housings
Infarmation on suitable types of sealing compounds
are given on page 00-9.

— A caution A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

73. When re—joining the clutch-transmission and rear
axle cases and the engine, consider the following
directions:

a. proceed by reversing the separation sequence of
operations from no, 72 back to no. 1;

b. prior to reassembly of housings, supports and
covers make sure o thoroughly clean and degrease
mating surfaces, then apply a string { about 2 mm
or .08 in diameter) of a suitable sealing compound
following the application scheme shown in the figure
above;

¢. also, make sure to tighten fastenings to torque
specifications reported on page 21-5;

d. adjust speed, range and reverser fransmission
controls by shifting hand levers, and respective rods,
in neutral, act on forks to adjust rod lengths and tight-
en jam nuts; finally, check that all shifting and en-
gagements can be done correctly,

CLUTCH-TRANSMISSION CASE
Disassembily-Assembly of synchro-range trans-
mission {Op. 21 114 85— 21 140 36 — 21 140 50 -

21 140 52).

A caution A

Handle all parts with great care. Do not put hands or
fingers between parts,

Wear safety equipment such as goggles, gloves and
special shoes.

FIAT

Separate and disassemble transmission and range unit
component parts as follows:

19634

1. Install clutch—transmission case on rotary stand tool
no.290090 secwring it through the stand special
brackets, tool n. 293971 (1, front} and 293972 {2,
rear).

19966

3. Remave capscrews and cover (4) and retrieve bear-
ing shims, range drive and driven shafts.

DM
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4. Remove capscrews and range drive and driven 7. Take cut spring pins (6) securing the low range shift-
shaft rear bearing quitl {1}. er fork as well as spring pins (7) from the range shitt
dogs.

19289
19853

5. Using puller tool no. 291051 (13) and a suitable

thrust bleck (2) pull out gear (3) together with respec- 8. Remove shifter fork (8) together with engagement
tive bearings or bushing; pay attention to keep the sleeve , slide off shifter shaft (9} and retrieve dog
drive shaft bearing detached. (10).

6. Unscrew caps (4) and retrieve detent balls and 9. Slide out shifter shaft (11), retrieve dog (12) and
springs. Remove cap {5). shifter shaft (11 and 9) safety pawl.

Print No, 603.54.276.01 — 12 — 1992 JD Manuals
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10. Slide off medium—low range gears (1) and medium— 13. Install speciattool 293805/1 (8) (see page 216} us-
high range ones (2) together with inside bushings ing wo rigid spacers (9) (20 mm — .8 inthickness) to
and thrust rings (3). support the transmission drive shatt.

11. Remove synchronizer (4} (if equipped) or the shift 14. Withdraw spring (10) securing the bearing (from
collar together with shifier fork and driven shaft (5). both sides}.

12. Remove range drive shaft (6). 15, Retrieve the clutch engagement bearing (11}
FIAT Print No. 603.54 - 01 - 1992
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' ) ) . 19. Screw back three of the capscrews (4) inside
16. Remove screw (9) securing shifter fork to ils lever. threaded holes (6) which will allow separation and

removal of cover (5) from the transmission housing.

20. Unscrew cap (7) and retrieve detent spring and
pawl.

20072

21. Pullout spring pins (8} just enoughtc free the revers-
18. Remove all cover (5} attaching capscrews (4). er control lever.

Print No. 603.54.276.00 — 01 - 1992
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20076

25. Remove the retaining snap ring and using special

22. Slide out shifter shatt (1) and retrieve shifter tork. adapter tool no. 292313 (5) and slide—hammer type
driver 292927 extract the reverse gear axle leaving
the former in place.

23. Bemowe bearing {7) fromthe reverser drive shaftus- . : i
ing a universat puller. 26. Striking on the rear of the reverse drive gear using

a brass driver punch and hammer

ey 2
?

0

20075
] 27. Withdraw the drive shaft (6) complete with reverse
24. Remove attaching capscrews and cover (3). gear and synchronizer from front end.
FIAT Print No. 603.54.276.00 - 01 - 1992
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31. Puil out spring pins (5) as well as the inside one on
shifter fork in order to free the transmission gear shift
rods.

-"#—P-_ s L g
f“"”}— b 2
*
c ,@ \
ol =
LY ¢ 0
: o
29. Remove special tool 293805/1 from rear end of case 20005

leaving it in upright pasition, remove drive shaft (2)
and retrieve the reverse idier gear and its bearing. 32. Unscrew the stop caps (8).

30. Unscrew caps (4) and retrieve detent springs and 33. Withdraw the gear shift rods from rear end and re-
balls. wrieve shifter forks and pawl.

Print No. 603.54.276.00 - 01 - 1992
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35. Unscrew connection, remove attaching screw and
take away the driven shaft lube line {2).

E
®

P

N
0 o 0

36. Install retaining oot no. 293808/1 (3) on the trans- 39. Free the shaft from bearing applying an aluminii.!m
mission driven shaft and insert a wrench {4) to hold punch on its front end and striking on the latter with
the shatt. a hammer.

FIAT Print No, 603.54.276.00 - ¢1 - 1992
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40. Position the cluich-transmission case upright, with-

draw driven shatt (1) and refrieve gear cluster.

41. At re—assembly of the transmission and reduction
units in their respective housings consider the fol-
lowing directions and information:

a. proceed by reversing the disassembly sequence
of operations starting from no. 40 back to no. 1

b. see figures on pages 21-9 and 21-10 for correct
placement of component parts;

c. make sure the housing is thoroughly clean, partic-
ularly the insile compartments;

d. prior to re—fitting housings, as‘-lkldpporls and covers
make sure to thorouglz clean degrease mating
surfaces, then apply a bead (about 2 mmor .08 indi-
ameter) of a suitable sealing compound following
the application scheme of page 21-33;

©. tighten fastenings to torque specifications re-
ported on page 21-5;
L dpertorm operations which are funther indicated and
adjustments reported on pages 21-34 and 21-35.

42. instali retaining tool no.293808/1 (2) on transmis-
sion drive shaft, inserting a wrench (3) to block it, and
support tool 293805/1 attached to the housing.

43. Force-fit front bearing (5) onto the transmission driv-
en shaft using special tool no. 293869 (6).

Print No. §03.54.276.00 - 01 — 1992

44. Remove snap ring and thrusi washer and then the
transmission drive shaft bearings using special tools
no. 2938051 (7) and 50062 (B} {(see page 21-7). To
refit bearings, pre—-heat them and use a brass punch
to bed them properly.

45. Remove the PTO shaft oil seal (11) using pullers tool
no. 294000 (3) and a slide—hammer type puller (10).

46. Foree fit oil seal (11) using special tool no. 293993
{12) with grip 293800 (13).

JD Manuals
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20082

50. Heat and force—fit bearing (9) onto the driven shaft
using tool 50061 (8}, illustrated on page 21-7 and

47, Pull out bushing (1) referring to operation no. 44. keeping it in contact, during the cooling process, us-
Force—fit bushing (1) using the tool no.293932 (2) ing tool no. 50018 (10} (see page 21-7).
and grips 293800 (3).

Note — Remove tools 50060 (6) and 50061 (8) only after
bearings have completely cooled off.

20083

48. Remove bsaring (4) from range drive shaft using two
adequate pullers and a thrust block (5).

Application scheme of sealing compound at
installation of gearshift console (a), top cover {b)
and front cover (c} to clutch-transmission case
and of cover piate {d) on cover (c) (HI - LO version

49. Heatand force—fit bearing (4) onto the drive shaft us-

ing tool 50060 (6) illustrated on page 21-7 and only).
keeping it in contact, during the cooling process, us- Information on suitable types of sealing compounds
ing the tocl 50013 (7) (see page 21-7)}. are given on page 00-9.
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CLUTCH - TRANSMISSION CASE
Adjusting the reverser gear bearings

—— A caution A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

Proceed as follows:

20018

54. Measure distance (L) between the top of gear {7)
and outer reace of bearing (4).Required shim (3)

51. Remove snap ring (2) and take away shim (3), front thickness is given by:

bearing {4), spacer (5) and rear bearing (6). S=Ly-L;~-0.05mm (.002 in)

where:

S = shim (3).

L, and L, = reading on gear.

0.05 mm = tc be subtracted to compensate for in-
creased bearing pre-locad consequent to tightening
of transmission driven shaft.

If necessary, round off (—) value § within 0.05 mm
(.002 in}.

Example;

Reading Ly = 10.25 mm (.403 in)

Reading Ly = 7.33 mm (.288 in),

Shim thickness:

$=10.25-7.33-0.05=2.87 mm.

Shim thickness to be fitted is 2.85 mm {.112 in}.

20017

52. Re--assemble component parts with the exception

of shim make sure pack is flush and measure dis- Note — Shim thickness range values for the reverser
tance L, between top of gear (7) and bearing outer driven gear are listed on page 21-4.
race (4).

53. Place bearing (7) on a suitable bushing so to bring 55. Remove snap ring (2), fit shim (3) the thickness of
the inside pack flush with upper side; check that the which was found previously and block the pack by
snap ring is also under same conditions. re-fitting the snap ring (2).

JD Manuals
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21-35
CLUTCH - TRANSMISSION CASE L = Stroke reading.
Ad]u.sting the range drive and driven shatt roller .04 10 .10 mm = drive shaft bearing play.
bearings.
_ A CAUTION A Bm— Note - Shimthickness range values for range drive shaft

Use suitable tools to align holes. DO NOT USE FiIN- bearing are listed on page 21-2.

GERS OR HANDS.

Proceed as foliows: ) 58. Remnove tools (2 and 3), cover (1}, fit the shirn found

previously, re—fit cover (1) andtools (2 and 3}, check
that play is within specifications (0.04 to 0.10 mm or
.001 to .004 in). Proceeding as per operation no. 57.
Remove tools (2 and 3).

56. Fit cover {1) without shim and screw tool no. 50013
{2) onto the drive shaft (see page 21-7).

59. Fit disk (5) together with atrial shim (Sp). Unplug the
opening. Install tool no. 50018 {6) (see page 21-8),
tool no. 292176 {7} and comparator {8); make sure
that the tip of the latier is positioned on the bearing
cone.

Turn shafts manually to bed the bearing rollers, set
dial gauge at zero and make sure that pack bottom
is seated tight.

Actuate hand lever of tool 292176 (7) to bring the
pack flush against the disk {5) and read the measure
of stroke {H) on the comparator dial.

Required shim thickness is given by:

5, =H + Sp - (0.04 to 0.10 mm or .001 10 .004 in)

where:
57. Srew the adapter tool no. 292176 (3) onto the tool S4 = Shim.
no. 50013 (2). Position the comparator dial gauge Sp = Triaf shim.
(4) with the feeler tip contacting the bearing cone . H = Stroke reading.
Turn shafts manually to bed the bearing rollers, set 0.04 to 0.10 mm = driven shaft bearing play.
dial at zero and make sure that pack bottom is ;
seated tight. Note - Shim thickness range values forthe range driven

Actuate hand lever of tooi 292176 (3) to bring the shaft bearings are histed on page 21-2.
pack flush against cover (1) and read the measure

of stroke (L) on the comparator dial. 60. Remove taols (6 and 7}, cover {5), replace test shim
Required shim thickness is given by: {Sp} with adjustment shim (5.}, refit cover (5) and
S = L- (0.04 t0 0.10 mm or .00t to .004 in} tools (6 and 7); check, by proceeding as per point no.
58, that ptay is within specifications (0.04 10 0.10 mm
where: or .001 10 .004 in).
) Finally, remove tools {6 and 7) ad re—piug the driven
S = Shim. shaft lube port.
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CLUTCH - TRANSMISSION CASE
Disassembly—Assembly of 5th speed gears
(Op. 21 140 14).

—— A cautioN 4 ——

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

Prior to any intervention involving the 5th speed gears it
is necessary to separate the clutch—transmission case
fromtractor tollowing directions on pages 21-13 through
page 21-25.

Proceed then as follows: 3. Remove bearing spring clips (10} { on both sides).

1. Install clutch~transmission case on rotary stand tool 4. Pull out clutch throw—out bearing (11).
no. 290080 securing it through the stand special
brackets tool no.293971 (1, front) and 293972 (2,
rear).

2. Remove attaching screws and top cover (3). 5. Remove jork 1o lever attaching screw (9).

Print No. 603.54.276.00 - 01 — 1992
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6. Withdraw control lever (2) and retrieve fork (3). 9. Use a universal puller to separate bearing (7) from
reverser drive shaft.

8. Screw back three of the capscrews {4} inside
threaded hoies (6) which will allow separation and )
removal of cover {3} from clutch—transmission case. 11, Withdraw control lever (9} and refrieve fork (10).

FIAT Print No. 603.54.276.00 — 07 — 1992
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15. Remove spring pins (4), withdraw the conirol lever
and retrieve fork and safety lever (3).

20028

13. Retrieve synchronizer assembly (2}, 5th speed drive

gear and thrust washer with oil seal. 16. Remove screw (5) and retrieve detent ball and
spring.

14. Pull out the spring pin securing the 5th speed gear
safety lever (5). 17. Withdraw safety rod (8) of the 5th speed gear.

Print No. 603.54.276.00 — 01 — 1992
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18. Unscrew connection and securing screw, then re-
move the driven shaft fube line (2).

/
®

s N o

19. Install retaining tool no. 293808/1 (3) on the trans-
mission driven shaft and insert a wrench (4) to block
the shaft.

20. Ssl}raighten tab on transmission driven shaft lock nut
5).

FIAT

21. Unscrew the driven shaft lock nut and retrieve the
5th speed gear.

Note — in case of complete disassembly of the transmis-
sion and range unit, add operations 10, 11, 12, 13, 14,
13, 16 and 17 of this section 1o the disassembly—-assem-
bly cperations on pages 21— 25 through 21-33.

22. At re—-assembly of the 5th speed gear unit consider
the following directions :

a. proceed by reversing the disassembly sequence
ot operations starting frem no.21 back to no. 1;

b. see illustations on pages 21-9 and 2110 for cor-
rect placement and orientation of component parts;

€. make sure the housing is thoroughly clean, partic-
utarly the inside compartmenis;

d. prior to installation of the 5th gear unit, thoroughly
clean and degrease mating surfaces , then apply a
bead {about 2 mm or .08 in diameter) of a suitable
sealing compound following the application scheme
reported on page 21-33;

e. tighten fastenings 1o terque specifications of page
21-5.

TRANSMISSION WITH HI-LO SHIFT UNIT
Removai-Installation (Op. 21 168 70 - 21 168 80 -
21 168 84 — 21 168 85)

A cAuTion A

Handie all parts with great care. Do not put hands or
fingers between pans.
Wear safety equipment such as goggles, gloves and

~ special shoes.

Prior to any intervention on the HI-LO unitit is necessary
to separate the clutch—transmission case according ©
directions given on pages 21-13 through 21-25.
Proceed then as follows:

Print No. 603.54.276.00 - 01 — 1992
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1. Install the clutch-transmission housing on rotary : i n
stand tool no 290090 securing it trough the stand 4. Make two reference marks (8) onlid (7) aswellaso

special brackels tool no. 29397% (1, front) and the cover, remove attaching capscrews and lid.
293972 (2, rear). :

2. Remove atiaching spring clips {3} {on both sides) as 5. Unscrew the HI-LO pressure line {9) and take it out
well as bearing (4). of the clutch-transmission case.

3. Remove fork (5) attaching screw, slide off the control .
lever {8) and retrieve the fork. 6. Remove the bearring retaining snap ring (10).
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: 'nl'Tl"m_:‘

10. Perform operations 2 through 12 {pages 21-25
through 21-27) and remove snap ring (2}.

8. Screw back three screws {1) inside threaded holes
which will allow the separation and removal of cover 11. Withdraw drive shaft {3) from rear end.
from clutch—transmission case.

12. While withdrawing shaft (3) retrieve as well the drive
8. Retrieve cover as well as the Hi-Lo assembly. gear, retaining ring (4) and hali-rings (5).
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13. Unscrew cap (7) and retrieve detent spring and

pawl.

14, Pull spring pins (8) out sufficiently to free the reserv- 17. Remove snap ring (3) and retrieve thrust washer.
er control lever.

18. Force out the reverser drive shalt using a suitable al-
15. Retrieve shitter rod (1) as well as the fork. uminium punch (4) and hammer.

Print No. §03.54.276.00 - 01 - 1992
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A caution A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

23. Re—assembile the synchro—range transmission and
re—join the clutch—transmission case to engine block
and rear—axle case in accordance with the following
directions:

a. proceed by reversing the disassembly and remov-
al sequence of operations, respectively, starting
from no.22 back to no. 1,

b. seeillustrations on pages 21-47 for correct place-
ment and orientation of component parts;

©. make sure the housing is thoroughly clean, inside
compartments in particular,;

d. prior to re—joining housing, support and cover
mating surfaces, make sure to clean and degrease
the same thoroughly and to apply a bead of sealing
compound about 2 mm (.08 in} thick following the
schemes shown on pages 21-25 and 21-33;

e. torque tighten fastenings to specifications of page
21-5;

1. check, using caliper gauge and feelers, end play
(G, page 21-47) against specifications of 0 to 0.15
o mm {0 to .006 in).

i

\

TRANSMISSION WITH HI-LO UNIT
Disassembly—Assembly (Op. 21 168 72 — 21 168 74}

A caution A

Handle all parts with great care. Do not put hands or
tingers between parts.

Waear safety equipment such as goggles, gloves and
special shoes.

BNER i

}
g
]

Prior to any intervention on the HI-LO it is necessary to
separate and remove unit from ¢lutch-transmission
case conforming to directions given from page 21-39to
page 21-43.

Proceed as follows:

21. Removethe retaining snap ring first then the reverse
gear axle using adapier tool no 292313 (5) and
slide—hammer type puller 292927, leave gear inside.

22. To oormlete the transmission disassembly, perform
operations 30 through 40 (pages 21-30 through
21-32). 1. Pull drive shaft (2} using suitable wooden blocks.

20107

FIAT Print No. 603.54.276.00 — 01 — 1992
JD Manuals



TRANSMISSION
21—-44

Ve
s

§. Using a hydraulic press and tool no. 50068 (4) (see
_ Ppage 21-8), remove snap ring (5).

3. Back oft shaft (2) retaining screws, press down on
the shaftin erderto release pressure on springs then

i ring and in-
remove the last two fastening screws. 6. Retrieve the rear clutch pack, cupped spring

side gear.

4. Retrieve springs, front clutch pack complete with the )
last spring carrier ring (3) and lastly the inside gear. 7. Using a screwdriver remove outer ring (8).

Print No. 603.54.276.00 — 01 — 1992
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9. Using compressed air, force the front clutch actuat-
ing piston (2) outward and, finally, retrieve washer
3.

—— A cAuToN A ——

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS,

10. Re—assembie the HI-LO unit in accordance with the
following directions:;

a. proceed by reversing the disassembly sequence
of operations starting from no. ¢ back to no. 1;

b. see illustrations on page 21-47 for correct place-
ment and orientation of component parts;

¢. tighten fastenings to torque specifications re-
ported on page 21-5.

d. consider operations that follow:
FIAT

20118

1. Rembve bearing (4) from clutch using a suitable
driver tool.

12. Heat bearing (4) prior to its force~fitting in place; use
a suitable driver 1o bed it properiy in its seat.

20120

13. Remove oil seal (5) from PTO shaft.
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14. Pull PTO shatt bushing out using a hydraulic press
and tool no. 294000 (1}.

a2z

15. Force—fit bushing (2) using too! no. 293992 (3) and
associated grip tool no, 293800,

a3

16. Ferce-fit oil seal (4) using tool no. 293982 (3) and
associated grip tool no, 293800,

Print No. 603.54.276.00 - 01 — 1992

17. Place tool no. 50064 (8) (see page 7} onto the clutch
pack bearing.

18. Infroduce the inside gear (7) and position the rear
clutch pack complete with cupped spring. (See il-
lustration on page 21-47).

19. Instal the HI-LO drive shaift checking that line (8) is
in correspondence with its hole. Fit oil seals (9).

HI-LO CONTROL ELECTRO-VALVE
Replacement (Op. 21 168 68).

Proceed in the same way following description on page
31-14 given for the PTO brake control electro—valve.
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Longitudinal and cross-section views of transmission with HI-LO shift unit

G.=0to 0.15 mm (0 to 0086 in). Clearance between snap ring and forward speed gear — 1. Cupped springs — 2. Rear
clutch disengagement piston — 3.Front cluich engagement piston — 4. Oil seals — 5. Rear inside gear — 6, Front inside
gear— 7. Clutch housing — 8. Thrust washer—9, 10 and 11. Snap rings — 12. Thrust ring — 13, Half-rings — 14. Reverser
control synchrenizer — 15. Clutch oil pressure line — 16. Connection and ¢lutch pressure cil inlet line.

Note — At assembly coat mating surfaces X with sealing compound according to directions reported on page 00--9,

CREEPER SPEED UNIT

Disassembly-Assembly of creeper speed gear unit
{Op. 21 160 50)

A cauton A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes. ;

1. Interventions on creeper unit require the previous re- 1o
maoval of the clutch—transmission case according to 2. Install and secure the clutch—-transmission case on
directions reported from page 21-13 to page 21-25. rotary stand 290090 using front and rear brackets
Proceed then as follows: 293971(1) and 293972(2), respectively.
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5. Remove fastening capscrews and creeper unit.

A caution A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

6. Re-assemble the creeper speed gear unit in accor-
dance with the following directions:

a. proceed by reversing the disassembly sequence
of operations starting from no. 5 back to no. 1;

Print No. 603.54.276.01 — 12 — 1292

. b. see iilustrations on page 21-4 for correct place-
ment and orientation of component parts;
c. tighten fastenings to torque specifications re-
ported on page 21-5;
d. after re—joining the clutch—transmission and rear
axle cases, but prior to installation of the main fuel
tank, proceed to the following adjustment:

TRANSMISSION CREEPER SPEED UNIT
Adjusting the control lever travel.

7. Clutch—transmission case must be re—joined to rear
axle transmission housing prior to this adjustment,
but without instalfing the main fuel tank.

Proceed as follows:

8. Slacken jam nut (1} and back screw (2) off almost
completely.
Move control lever (3) back to stop.

20034 [ )

9. Turn screw (2) back on until in contact with lever (3),
screw further on about one and a half turn and finally
lock it with the jam nut {1).

Slacken jam nut {4) and turn the screw {5) to estab-
fish a distance {L} = 57 mm (2-1/4 in) between lever
and screw, then re-tighten jam nut {4).
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F100 - F110 FRONT-WHEEL DRIVE LINES
F120-F130
23 -1
MECHANICAL ENGAGEMENT
Reducton ratio . ... 51/55=1:1.08
2.20-2.30-2.40-2.50-2.55—

Engagement pad width

Seat width in.engagement sleeve coupling

Drive unit relay lever detent spring data:
—freelength ....... ... ... ... ... .... e e e e e

2.80-2.65-2.70-2.75-280-2.85
2.90-295-3.00-3.05-3.10-3.15
3.20-3.25-3.30~-3.35-3.40-3.45
3.50-3.60-3.70-3.80 mm

(.086~.090-.094-.098—-.100—.102
104—-106—108—110—112- 114
AMEe-118120-.122—-124-126-
128-.130.132-.134-.136-.138-

142-.146-1491in)

7.910 to 8.000 rmmm

{.3114 to .3150 in)

8.280 10 8.370 mm

{3260 to .3295 in)

42 mm — {1.65 in)
30 mm - (1.18 in}

PROPELLER SHAFT

Front coupling position adjustment shim thickness range {S;)

$-1.2-15-1.8-2-2.2-25-3~-3.3
3.7-4-4.3 mm
{.039—.047-.059-.070—
.078-.086—.088-.118—.129-.145
A57-169 in)
1.2t0 1.7 mm

(047 to .067 in }

FIAT

1

e e
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b
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FRONT-WHEEL DRIVE LINES

23-2
ELECTRO-HYDRAULIC ENGAGEMENT
Reductionratio ... ... ... ... ... ... .. . ... 51/55=1:1.08
Shaft bearings shim thicknessrange (S} ............... . ... ... ... 2.20-2.30-2.40-2.50-2.55-2.60
2.65-2.70-2.75-2.80-2.85-2.90

Clutch thrust plate thickness range {Sg)

Number of clutch pack driven discs
Number of cluich drive discs

Thickness of clutch drive discs

Free height of cup spring (one)

Spring height under load of 19320 N (1970 kg) (5004 Ib)

2 95-3.00-3.05-3.10-3.15-3.20
3.25-3.30~3.35-3.40-3.45-3.50
3.60-3.70-3.80 mn
{.086—.090-.094-.098—-.100-.102
.104—.106—.108—-110—112-114-
A16—118—-.120—.122—124-.126
128-130-.132-.134-.136-.138
J142-.146-.149 in)
7.1-7.3-7.5-7.7-79-8.1-83
8.5-8.78.9-9.1-9.3-9597
49.9-10.1 mm
(.28-.256-.285-.30~.31-.32-325
33-.34-.35-.36—-.37-.375-.38
.39-.40in)

9
8
1.651t0 1.75 mm
(.065 to .069 in)
1.45t0 1.55 mm
(.057 to .061 in)

9.85 to 10.10 mm
(.388 to .398 in)
7.70t0 12.25 mm
(.303 to .482 in)

TORQUE DATA
TJorque
Thread
DESCRIPTION size Nm | kgm | b
Capscrew, drive box (Cq) ... ... . M10 x 1.25 49 5 36
Capscrew, propelier shaft central support (Cp, page 23-1) .......... M12x 1.5 88 9 €5
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F100 - F110
F120 - F130

FRONT-WHEEL DRIVE LINES
23-3

SERVICE TOOLS

ATTENTION - Operations included in this section of the
Manual must be performed using the ESSENTIAL tools
further evidenced by the identification code (X}.
Besides, to work safely and achieve the best technical
results, with additional savings of time and fatigue, these
mandatory tools should be used in conjonction with the
suggested special tools listed below and further inte-
gratedwiththe self-made ones forwhich you will find the
necessary working drawings and specifications directly
on this manual.

Y

60
100

NN NN N S N NN N
b

18843

60

- g 120
2139

Seli-made tool for the removal of the electro-hy-
draulic drive reaction disk.
(Mark with code no. 50068 — Metric dimensions)

Note — Material: F42 sieel.

Note - This is the same tool shown on page 21-8 and
used for the rermoval of the transmission H1-LO shift unit
spring plate.

Selt-made bracket for the disassembly of the elec-
tro-hydraulic drive clutch unit,
{Mark with code no. 50069 - Metric dimensions).

Note - Material: F42 steel.
FIAT

293996 Adapter {M8x1.25) for extraction of the
drive box shaft {(with 292827).

X 293995 Bracket, drive box shaft end play check.
A i |
1 |

l
4 |
4 |
L ! 3
11 [ %b 1 I
1 . |
A 1 Y
% !
i
| Y ¥
18944
40
284
_ %94 |

Selt-made tool for the removal of th electro-hy-
draulic drive rear cup.
{Mark with code no. 50067 - Metric dimensions)

Note - Material: F42 steel.

60

A
!

a3 93

60
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FRONT-WHEEL DRIVE LINES

23-4

ELECTRO-HYDRAULIC DRIVE TROUBLE-SHOOTING CHART

Fault

Diagnosis

Coftrection

4WD fails to engage.

4AWTD will not disengage.

With electro-hydraulically controlled
4AWD disehgaged the same will not en-
gage when pressing on brake pedals.

o

Ll

Inefficient drive engagement con-
trol switch. ;

No power is reaching the solenoid:
interrupted, damaged connectiohs
or defective remote control switch.

Drive control electro—valve (8,
page 21-10) stuck on discharge
position.

Worn clutch disks.

Weak cup springs.

Low transmission oil level.
Clogged oil filter.
Inetficient hydraulic pump.

Inefficient drive engagement con-
trol switch.

No power is reaching the electro—
valve: interrupted, damaged con-
nections or defective remote con-
trol switch.

Drive control electro—valve stuck
on delivery.

Fluid leakage pasi oil seals and
consequent pressure drop: hub,
piston , delivery connection seals
or drive take—off shaft o-rings.

Inefficient pressure gauge on
brake pump.

Replace switch.

Restore electrical connections and re- |.
place detective parts.

Overhaul or replace electro—valve.

Replace disks.
Owverhaul clutch.

Top up oil level.

Replace oil filter.

Overhaul or replace pump.
Replace switch.

Restore electrical connections and re-
place defective pans.

Overhaul or replace electro-valve..

Replace oil seals found defective.

Replace pressure gauge.

Print No. 603.54.276.00 - 01 — 1992
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F100 - F110 FRONT-WHEEL DRIVE LINES
F120 — F130 _

23-5

PROPELLER SHAFT GUARD
Removal-Installation (Op. 23 101 20)

A caution A

Handie all parts with great care. Do not put hands or
fingers between pants.

Wear saiety equipment such as goggles, gioves and
special shoes.

Proceed as follows:

1. Disconnect battery cables.

4, First remove the shafts guard fastening screws,
front (4), central (5), rear ones (8) and finally the
guard itselt.

5. When reinstalling the shafts guard just reverse the
removal sequence.

PROPELLER SHAFT AND SUPPORT
Disassembly—Assembly (Op. 23 101 26)

With propeller shaft removed, proceed as follows:

A caution A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes. .

2. Disconnect the flexible line (2) fromthe front axle dif-
terential lock control pipe (1).

1. Remove retaining ring {7) and back off the coupling
3. Disconnect flexible ling {3) from front axie. sleeve (8) to free it from the front axle spline.

FIAT Print No. 603.54.276.00 — 01 — 1952
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FRONT-WHEEL DRIVE LINES
23-6 |

DRIVE SHAFT OIL SEAL
Qil seal replacement with propeller shaft removed
(Op.23 101 32-23 202 44)

The shaft oil seal (on both versions, mechanical and
electrohydraulic engagement) can be replaced either
with transmission housing on bench or directly on the
tractor.

Proceed as follows:

—— A cautoN A ——

Handie all parts with great care. Do not put hands or

_ fingers between pans.

2. Remove retaining ring (8) and move sleeve (10) for- Woear safety equipment such as goggles, gloves and
ward to free it from the splined coupling. special shoes.

1. {Qnthe tractor, with transmission housing installed).
Disconnect battery cables, drain oil from the trans-
mission and rear axle cases and remove the propel-
ler shaft.

19637

3. Remove screws (11) securing the shafts support to
the front axle.
2. Using a screwdriver or a drift punch remove the dust
shield and damaged seal.

S| T

{

— / — h‘,e @

/ g %& e [

} § l
W 20037

19638
4, Retrieve shafis (1) and their support. 3. Fit the new seal using the abutting tool _Nq. 293475
5. When reassembling the propeller shaft just reverse (A) to position it squarely and correctly in its seat.

this sequence of operations. 4. Last, fit a new dust shield.

Print No. 603.54.276.00 — 07 — 1992
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F100 — F110
F120 — F130

FRONT-WHEEL DRIVE LINES
23-7

ELECTROHYDRAULIC-ENGAGEMENT DRIVE BOX
Disassembly — Assembly (Op.23 202 46)

Disassemly and assembly operations of the electro—
drive controlled drive box unit can be performed either
with the transmission housing on bench or installed on
the tractor.

Proceed as follows:

—— A CAUTION 4 —

Handle all parts with great care. Do not put hands or
fingers between parls.

Wear safety equipment such as goggles, gloves and
special shoes.

1. Onthe tractor, with transmission housing installed:
disconnect battery cables, drain oil from transmis-
sion and rear axle cases and remove the propeller
shaft.

L] " 1 \ I‘I_I—
b Xh
s B 1 [
20038 s F

2. Disconnect the inlet pipe from the drive unit botiom
cover.

3. Remove bottom cover.

FIAT

4. Remove inside protection.

5. Remove the oil inlet pipe.

NVEIN
Q

WSV e

20042

6. Remove the dust shield, the oil seal and the shait
bearings retaining ring.

Print No. 603.5j.5 2 aﬁ S‘Ial—si 9a2



FRONT-WHEEL DRIVE LINES
23-8

20043

7. Retrieve the shaft bearing shim.

8. Make inthe workshop the bracket tool no. 50069 fol-
lowing indications given in the working drawing on
page 23-3.

9. Install bracket S0069 on the transmission housing to
secure the front—wheel drive engagement clutch.

12. Remove bracket 50069 and retrieve the complete
clutch unit.

Note - Bracket 50069 is necessary to remove the elec-
trohydraulic engagement drive unit directly from the
tractor with transmission case installed. With the latter
removed and installed on bench proceed in alternative
as per following indications:

10. Using the remover/installer tool no. 202927 (1) fitted
with adaptor tool no. 293996 (2) partially withdraw
the shatt.

11. Subsequently remove the shaft by hand , making
sure that the clutch is retained by bracket 50069 {3).

Print No. 603.54.276.60 - 01 - 1892

13. Using again the tool no. 292927 (1) fitted with
adapter 293996 (2) partially withdraw the shaft.

20047

14. Place housing upright then remove the shaft by one
hand hoiding, with the other, the front—wheel drive
engagement ciutch,

JD Manuals



F100 - F110
F120 ~ F130

FRONT-WHEEL DRIVE LINES
23 -9

15. Remove the complete tront—-wheel drive engage-
rment clutch,

21. Activate the hydraulic press to overcome the clutch
springs reaction, then remove the discs retaining
ring.

16. Remove the drive unit shaft protection.

17. Overhaul the hydraulic clutch unit on bench; pro-
ceed as follows;

18. Make in the workshop both tools no. 50067 and
50068 following indications given in the working
drawing son page 23-3,

Note — Tool 50068 can be used 1o remove boththe elec-
trohydraulic drive thrust plate and the HI-LO springs
plate.

19. Place the cluich on the table of an hydraulic press
with clutch discs upward.

20. Fit to the clutch the tool 50068 previously
constructedin the workshop.

FIAT

22. Release the hydraulic press and retrieve clutch
discs complete with retaining ring, thrust and pres-
sure plates

20052 — '
23. Place the clutch with springs upwards, fit the tool no.

50067, activate the hydraulic press to overcome
springs reaction and remove the springs retainer

half-rings.

Print No. 603.536%635%1992



FRONT-WHEEL DRIVE LINES
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. Release hydraulic press and retrieve springs com-

plete with thrust plate.

. Check O-rings wear and replace them if necessary.

26. Reassemble the clutch reversing the assembly se-

quence of operations.

27. Place the completely assembled clutch onthe table

of an hydraulic press with clutch discs upwards.

28. Fit to clutch the tool no. S0068 previously

constructed in the workshop.

29. Activate the hydraulic press in order to overcome

springs pressure, then, with a feeler gauge, measure
the gap between retaining ring and thrust plate. Cor-
rect reading is 1 to 1.2 mm,{.039 to .047 in),if not re-
place the clutch thrust plate (S5, page 23-2).
Once fitted the new replacement part, activate the
hydraulic press again and verify the existance of the
specified gap of 1 to 1.2 mm (.039 to .047 in) be-
tween retaining ring and thrust plate.

Print No. 603.54.276.00 — 01 — 1992

30. Install the drive shaft protection pipe making sure
that the cut is turned upwards.

20055

31. Install clutch unit on transmission housing and in the
case the latier is installed on the tractor,secure the
clutch using bracket tool no. 50069 (3} and fit the
drive shaft.

32. Remove bracket 50069, then fit in its seat the drive
unit front bearing outer race keeping in contact with
the bearing roliers.

33. Fit the bearing retaining ring.

JD Manuals



F100 - F110
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FRONT-WHEEL DRIVE LINES
23-11

38.

35. Fit tool 293995 (A) to transmission case {if neces-
sary,unscrew the nuts on the toal stud for alignment
with transmission case holes).

40.

36. Place a comparator dial gauge with magnetic base
on transmission housing (not on tool) and position
the dial tip on the top of the shaft.

FIAT

37.

39,

41.

20068

With the lower nut fully unscrewed, screw up the up-
per nut of tool 293995 to bring to abutment the cup
placed under the upper spring, further give it one
and a half turn and, in these conditions, reset the
comparator dial gauge to zero.

Fully unscrew the tool 293995 upper nut and manu-
ally turn the lower cne to bring to abutment the cup
placed under the lower spring, than give it a further
one and a half turn.

Take the comparator reading of the end displace-
ment (L) of shaft. The shim thickness {S4, page
23-2) to be fitted between retaining ring and race will
be given by:

$y=L-0.05mm (.002 in)
where;
L = comparator reading of shaft end displacement.
0.05 mm = minus factor necessary to avoid pre—
loading the bearings.

Round off this reading by defect within 0.05 mm
(.002in)

Remove tool 293995 from transmission case.

Remove the shaft bearings retaining ring.

' D_Manuals
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FRONT-WHEEL DRIVE LINES
23-12

42. Fit the shim thickness found before, 47. Accurately clean and degrease mating surfaces of
both transmissicn housing and drive unit bottom

43. Fit the shaft bearings retaining ring. cover and then apply one of the sealing compounds
indicated on page 009, following the scheme illus-
trated.

44, Fit the oil seal using the removeninstaller teol no.
293475 (A) to ensure correct installation in its seat
and, last, fit the dust shield.

48. Install the drive unit case bottom cover and connect
the oil intake pipe.

200a1

45. Fit the oil intake pipe.

46. Fit the drive inner protection.

. JD Manuals
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F100 - F110 FRONT-WHEEL DRIVE LINES

MECHANICAL-ENGAGEMENT DRIVE BOX
Disassembly — Assembly {Op. 23 101 36)

Disassembly and assembly operations can be per-
tormed either with the transmission housing on bench or
directly on the tractor.

Proceed as follows:

A caution A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gioves and
special shoes.

1. (Onthe tractor, with transmission housing installed):
disconnect battery cables, drain oil from transmis-
sion and rear axle cases and remove the drive shaft.

20042

5. Remove the dust shield, the oil seal and the drive
shaft bearings retaining ring.

3. Remove the guard and withdraw the fixed coupling 20043
sleeve retaining ring from inside the transmission . . .
case. 6. Retrieve the drive shaft bearings adjustment shim.
FIAT Print No. 603.54.276.00 — 01 — 1992
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FRONT-WHEEL DRIVE LINES
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11. Fit inits seat the front bearing outer race positioning
it against rollers.

7. Using the remover/installer tool no. 292927 (1) with
adapter tool no. 293996 remove the drive unit shaft
retrieving at the same time, from inside the case,
driven gear, sleeves fixed sleeve and retaining ring.

9. When refitting the protection make sure that cut is

tumed upwards.

10. Instalithe shatt andfit frominside the case the driven 14, Fit tool 293995 (A) to transmission case (if neces-
gear, sleeve coupling, fixed sleeve and its retaining sary,unscrew the nuts on the tool stud for aflignment
fing. with transmission case holes).

Print No. 603.54.276.00 -~ 01 - 1992 JD Manuals
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F100 - F110
F120 - F130
|

20058

15. Place a comparator dial gauge with magnetic base
on transmission housing(not on tool} and position
the dial tip on the top of the shatt,

16. With the lower nut fully unscrewed, screw up the up-
per nut of tool 293995 until abutting against the cup
under the upper spring, further give it one and a half
turn and, under these conditions, reset the compara-
tor dial gauge to zero.

17. Fully unscrew the tool 293995 upper nut and turn
the lower one manually to abut against the cup
placed under the lower spring, then further give it
one and a half turn.

FIAT

18. Take the comparator reading of the end displace-
ment (L) of shaft. The shim thickness (S,, page
23-1}to be fitted between retaining ring and race will
be given by:

Sy =L-0.05 mm (.002 in)
where:

L = comparator reading of shaft end displacement.
0.05 mm = Minus dimension necessary to avoid
pre—loading the bearings.

Round off this reading by defect within 0.05 mm
{.002 in}

19. Remove tool 293995 from transmission case.

20. Remove the shafi bearings retaining ring.

21, Fit the shim (S4) thickness found before.
22, Fit the shalt bearings retaining ring.

23. Fit the cil seal using the removerinstaller tool no.
293475 {A) to ensure correct installation in its seat
and, last, fit the dust shield.

D Manuals
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24, Fit the oil intake pipe. 26. Accurately clean and degrease mating surface of
both frasmission housing and drive box bottom co-
ver and then apply one of the sealing compounds in-
dicated on page 002 following the scherne shown
above in the figure.

25. Fit the drive box inner protection. 27. Install the drive box bottom cover.

‘ JD Manuals
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Fi00 - F110

- FRONT-WHEEL DRIVE

Fi20 - F130
25-1
LIVE FRONT AXLE
F100DT - F110DT | F120DT - F130DT
TP . steering, full floating, centre pivoling

Bevel gear and differential drive
Beve! gear speed reduction ratio
Bevelgeartooth backlash ........ ... ... ... ... ..........

Bevel pinion position adjustment shims thickness range (Sy)

Bevel ring gear bearings adjustment shims thickness range (S4)

10/34 =134
0.18 to 0.23 mm {.007 10 .009 in)

2.5-2.6-2.7-2.8-2.9-
3.0-3.1-3.2-3.3-3.4-
3.5-3.6-3.7 mm
(.098—102-.106-.110-
A4-118-122-.126—
130—.134-.138—.142~
146 in)

0.9-1-1.1-1.2-1.3-1.4-1.5-1.6-1.7-1.8-1.9-2
(.035~.035-.040~.0402-.0406~.0410
.0414- 0418-.0422-.0426-.0430-.0434 in)

mm

2.3-2.4-25-26-2.7-
2.8-29-3.0-3.1-3.2-
3.3-3.4-3.5 mm
(.090-.094-.098—.102—
.106-.110-.114—- 118~
122-.126-.130-.134~
138 in)

Difterential gear and pinion tooth backlash .. ......... ... ...

Ditterential side gear thrust washers (1) thickness
Differential pinion thrust washers (2} thickness

0.15mm {006 in) |

1.470 to 1.530 mm {.058 to .060 in)
1.4-15-1.6—-1.7-1.8 mm
{.055-.059-.063-.065-.071in)

0.18 mm {.007 in}

Differential pinions pin (3} dia. ... ............... .. ... .....

Pin bore dia. in differential pinions (5)

Clearance fit of differential side gears

23.939 to 23.960 mm
{.9425 t0 .9433 in)
24.040 to 24.061 mm
{.89464 t0 .9473 in)
0.080 10 0.122 mm
(.0031 to .0048 in)

24 939 t0 24.960 mm
(.9818 to .9827 in)
25.040 to 25.061 mm
(.9858 to .9866 in)
£.080 to 0.122 mm
(.8031 to .0048 in)

Differential side gears spigot (4} dia. ................ .. ...

Spigot seat dia. in differential housing

Clearance fit of differential side gears

43.961 to 44.000 mm
{(1.7307 10 1.7323 in)
44.080 to 44.119 mm
{(1.7354 to 1.8053 in}
0.080 to 0.158 mm

{(.0031 to .0062 in)

50.854 to 51.000 mm
{2.0060 to 2.0079 in)
51,100 10 51,146 mm
(2.0118 t0 2.0136 in)
0.100 to 0.192 mm
{0039 to .0076 in)

Ditferential lock spring {6)

Freelengthofspring (B) . ......... ... ... .. . ... ... .....
Length under ioad, 1888 to 2035 N=192.5 to 207.5 kg

{489 to 527 )

87 mm (3.4 in) approx.

48 mm (1.9 in) approx.

L
--“' :
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FIAT
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FRONT-WHEEL DRIVE
25~2

LIVE FRONT AXLE

fcont.}

Axle shafts and steering joints

Quter axle shafts (7) dia. in correspondence of journal bearing
bushes (8)

Forced—fit bushing (8) 1.D. .. ...........coooeuui .

Axde shaft and bushing running clearance

Journal bearing bushing seat interference fit

F1000T - F1100T

F1206DT — F130DT

41.975 10 42.000 mm
{1.6515 to 1.6535 in)
42100 t0 42,175 mm (1)
(1.6575 to 1.6604 in)
0.100 to G.200 mm
(0039 to .0078 in}
0.064 10 0.129 mm
{.0025 to .0051 in}

44.975 to 45.000 mm
{1.7697to 1.7716 in)
45.100 10 45.175 mm (1)
(1.7756 1¢ 1.7785 in)
0,100 to 0.200 mm
(.0039 1o .0078 in)
0.064 t0 0.129 mm
{.0025 to .0051 in)

Kingpin bearing adjustment shims (Sa)

0.10-0.15-0.20-0.25-0.32 mm
{.004-.006-.008-.010-.012 in)

Epicyclic side final drives
Speedreductionratio ............ ... ... .. ... ... ...,
Driven gear thrust rings {9) thickness

16:(16+68) = 15.25
0.77 o 0.83mm (.030 to .0326 in)

Front axie pivot mount
Axle heusing and support end play
Max. permissiblewear ........ . ... . ... ... ..

0.310 1.1 mm (.01 10 .04 in)
2 mm {.08 in)

Axle housing fromt pivot pin (10} dia. ....................... ..
Forcedfitbushing (11)1.D. ... ... .. ... .. ... ...

Pivot pin (10) and bushing clearance fit

Outer dia. of rear bushing (12} fitted in the bevel gear pinion support

Inside dia. of rear bushing (13) fitted in the front axle pivot mount
support

Clearance fit between bushings

52.6521052.671 mm
(2.0729 to 2.0736 in)
52.720 10 52.790 mm {1}
{2.0755 to 2.0783 in)
0.049 to 0.138 mm
(.00 9 10 0054 in)
99.020 te 99.086 mm
(3.8984 10 3.9010in)

99.146 to 99.221(') mm
{3.9033 to 3.9063 in)
0.060 to 0.201 mm
{.0024 to .0079 in)

62.720 to 62.740 mm
(2.4693 10 2.4700 in)
62.800 10 62.884 mm {1}
(2.4724 10 2.4757 in)

0.060t0 0.164 mm
{.00236 1o . 00645 in}
1158.527 to 115.585 mm
{4.5483 to 4.5506 in)

115.836 to 115.71(*) mm
{4.5526 to 4.5555 in}
0.051 to 0.184 mm

{-0021 to .0072 in}

Axle support thrust washers, front (14) and rear (15), thickness .

4.95to 5.00 mm {.195 t6 . 197 in}

(1) Final dimension, without grinding

Print No. 603.54.276.00 — 01 - 1992
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25-3
YORQUE DATA
DESCRIPTION Thread - Torque
_ ' size Nm l kgm I ft.lb

Front axie

Lock ring, bevel pinion shatt (C,, pages 4 and 5):

=F100DT —F110DT . ... e M35x1.5 } see pages
—F120DT—F130DT .. ... ... M40 x 1.5 25-20 and 25-21
Screw, differential case to axle housing (C2) ..................... M12x1.25 13 15 83
Screw, ring gear to differentialcase (C3) . ........................ M12x1.25 113 1.5 83
Scraw, steering knuckie kingpins (C4):

=F300DT-F110DT .. ... .. .. P M10Ox 1.25 }

- F120DT — FA30DT . ... .. RO M14x 15 see page 25-12
Lock ring, wheel hub bearing (Cg):

~F100DT-F10DT ... ... . M75x 2 } ace 2511
—F120DT —F130DT .. ... i e M30Ox 2 see page

Screw, final drive ¢ase (C7)} ...o. oot e M12x 125 13 115 83
Nut, wheelimbolt ...... .. ... .. .. ... .. ... ... ... .......... Mi6x 1.5 245 25 180
Screw, front and rear pivot mount supports ... ............ ... ..., M18x 1.5 392 40 289
Screw, differential case caps (Cg):

~F100DT —F110DT L. M12x15 113 Lh! 83
~F120DT —F130DT ... M14x15 176 18 130
Screw, front axle support to engine (Cqo):

~F100DT ~F110DT ... ... M18x 1.5 314 32 230
~F120DT—F130DT ... ... ... M18x 1.5 353 36 260
FIAT
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Cross-sactionat views of front axle assembly and pivol mounting ( F100DT — F110DT)

Nofe - At assembly, thoroughéy clean and degrease the matin

TV SILMATE, RHODORSIL CA

surfaces {X} and app
1 or LOCTITE PLAS

i

sy Rt
i
l"l‘
N
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‘r v

Sy

v

one of the foliowing sealing compounds:
C GASKET

a and b. Correct installation of bushings inside the axle pivot frant (detail 2) and rear (detail b} supports{arrows show carrect position-
ing of jonction cut on bushings ). G4,55,C3,C4,Cq,0+,Cn,Cyy. See chart on page 25-3. H = 1mm (.039 in).Bushing (11) recession
after force fitting — L = 1.2 to 1.7 mm (.047 t0 .087 in). End play of bushing (16) -1y = 0.3to 1.1 mm (.012 to .043 n). End play of
the pivot mounting between front axle casing and its support - 17,18,19,20,21,22. Seals — 23,24,25,26,27. O-rings — 28,29. Front

axle mounting suppors, front and rear.

Advice - When lubricating the pivot mount supports (28,29), a better distribution of grease is achieved by lifting the tractor front end,
until front wheels are clear off the ground, using an hydraulic jack placed under the baliast carrier after making sure that the hand

brake lever is pulled and rear wheeis are properly wedged. Inject grease while rocking the front axie by hand.

Print No. 603.54.276.00 - 01 — 1992
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Cross-sectional views of front axle assembly and pival mounting (F120DT — F130DT)

Note — At assembiy, 1horoughé{ clean and degrease the matin%:sudaoes {X) and apply one of the following sealing compounds:
TV SILMATE, RHODORSIL. CAF1 or LOCTITE PLASTIC GASKET

aand b. Correct installation of bushings inside the axle pivot front (detail a) and rear {detail b) supports{arrows show correct position-
ing of jonction cut on bushmgs% G1,02.C1,C4,Ce.C .%,Cm. See chart an page 25-3. H = 1mm (.039 in).Bushing {11} recession
after force fitting —~ L = 1.2 to 1.7 mm {.047 to .069 ing. nd play of bushing (16} — Ly = 0.3te 1.1 mm {012 to .043 in}. End play of
the pivot mounting between front axle casing and its support — 17,18,19,20,21,22. Seals — 23,24,25 26,27. O—rings — 28,29. Front
axle mounting supports, front and rear.

Advice — When lubricating the pivot mount supporis (28,28), a better distribution of grease is achieved by lifting the tractor front end,
until front wheels ara clear off the ground, using an hydraulic jack placed under the ballast carrier after making sure that the hand
brake lever is pulled and rear wheals are praperly wedged. Inject grease while rocking the front axle by hand.
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25-6
SERVICE TOOLS X 293665 Pin wrench, ring nut, front differential
bearing adjustment {modeis F100DT
and F110DT).
ATTENTION - Operations included in this section of the
Manual must be performed using the ESSENTIAL tools X 293798 Pin wrench, ring nut, front difierential
1urtl'_|er evidenced by the identification code (X). bearing ad'*lstment (models F1200T
Besides, to work safely and achieve the best technical and F1300T).
resulis, with additional savings of time and fatigue, these
mandatory tools should be used in conjonction with the X 293880 Pin wrench, ring nut, front axle wheel
suggested special tools listed below and further inte- hub bearin?: instatiation (models
grated with the self—made ones for which you will findthe F100DT and F110DT).
necessary working drawings and specifications directly
on this manual. X 293881 Pin wrench, ring nut, front axle wheel
hub beari installation {models
List of the tools necessary to perform the various opera- F1200T and F130DT).
tions involved in this Section;
' X 293882 Retainer set, front axle wheel hub bear-
293460 Stand, axle service. ing removal.
291157 Hook, removal-installation front diffe- . )
rential. 232888 Pins {M12x1.25), side final drive cov-
ers.
203743 Support, overhauling bevel pinion carri-
er. .
293812 Pins (M16x1.25), wheel removaliinstal-
X 293878 Pinwrench, ring nut, bevel drive pinion lation.
{models F100DT and F110DT).
X 293879 Pin wrench, ring nut, bevel drive pinion X 293857/1  Puller, front axle mounting pivot shaft.
(models F120DT and F1300T).
X 293876 Retainer wrench, bevel drive pinion X 292161 Egller, front axle pivot bearing outer ra-
{(models F100DT and F110DT). ’
X 293877 Retainer wrench, bevel drive pin- i i i I
ion,(models F120DT and F130DT) X 292220/4 E’l‘x‘;gir(gifront axle bearing rolling torgue
29340011  Universal gauge, beve! drive pinion ad-
justment. 293889 Guide, installation, front axle shafts on
steering knuckles {models F180DT and
F110DT).
293888 Guide, installation, front axle shafts on
steering knuckles {models F120DT and
F130DT).
292870 Universal pressure gauge set, front

Modifications required on tool 292220 far froit
axle steering knuckle rolling torque check (madi-
fled tool takes new number 292220/4)
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axle ditterential lock oil.

L 1
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Shojp—iabricaied, seif~made tool, for bevel drive

pinion adjustment

Metric dimensions - Stamp tool no. 50048,
Note — Material specification: C40 steel.
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LIVE FRONT AXLE DIFFERENTIAL LOCK TROUBLE-SHOOTING CHART
Fault Diagnosis Correction

Differential fock fails to engage.

Ditferential lock will not disengage.

With differential lock engaged and
push—button control on position 3, the
differential lock will not disengage
when the LIFT-O-MATIC device is
activated to raise the hydraulic lift
arms.

With differential lock engaged, the
same will not disengage upon press-
ing on the brake pedals.

Eolll L oA s

o

1.

Low transmission oil level.
Clogged oil filier.
Inefficient hydraulic pump.

Inefficient differentiat lock control
switch.

Mo power is reaching the electro—
valve: interrupted, damaged con-
nections or defective remote con-
trol switch.

Differential lock contro! electro—
valve (5, page 21-10) stuck on
discharge position.

Fluid leakage through oil seals
with consequent pressure drop:
cylinder piston or feed line oil
seals.

Difterential lock control electro—
valve (5) stuck on delivery.

Broken differential lock discon-
necting spring.

No power is reaching the electro~
valve: interrupted, damaged con-
nections or defective remote con-
trol switch.

Inefficient differential lock control
switch (connected 1o the LIFT-
O-MATIC device).

Inefiicient differential fock control
switch {connected to the brake
pumpj.

Top up oil level.

Replace oil filter.
Overhaul or replace pump.
Replace switch.

Restore electrical connections and
replace defective parts.

Overhaul or replace electro—valve.

Replace oil seals found defective.

Overhaul or replace elecirovalve.
Replace spring.

Reslore electrical connections and
replace defective parts.

Replace swilch.

Replace switch.

FIAT
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LIVE FRONT AXLE ASSEMBLY
Removal-Instaiiation (Op. 25 100 30)

A DANGER 4 ——

Lit and handle all heavy components using litting equip-
ment of appropriate capacity.

Ensure that units or parts are supported by suitable
slings or hooks. Ensure that no one is in the vicinity of
the load to be lifted.

Proceed as follows:

Note — The front—axle assembly can be rernoved from
tractor either by previously removing the front-wheel
drive propeller shaft or with the latter installed. For the
removal of the propeller shaft please revert to specific in- 4. Remove the propeller shaft guard after unscrewing
formation on page 23-5 and 23-6. the front {7) central and rear {6) tastenings.

5. Back up the sleeve coupling to disconnect propeller
shaft from front axle.

6. Lift the tractor fromt end with an hydraulic jack.

7. Arrange a shop stand under the engine oil sump
placing a wood strip in between.

8. Remove front wheels.

\\ \ i

1. Disconnect battery cables and fit suitable wedge
blocks under the rear wheel.

2. Disconnect the differential lock pipe (3) connection
from the front—axle bevel gear and pinion housing. -

9. Remove the two connections from pipes of the hy-
draulic steering cylinders.

LY

18580
3. Disconnect the front axle differential lock hose (2) :
from pipe (1). 10. Sling up the front axle properly.

Print No. 603.54.276.00 — 01 — 1992
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25-9

12. Remove the rear support screws and relrieve the
front axle.

13. Re-joinfront axle and engine in accordance with fol-
lowing directions:
a. proceed by reversing the splitting sequence of op-
erations starting from no. 12 back to no. 1;

b. tighten fastenings to torque specifications of page
25-3.

FRONT EPICYCLIC-GEAR FINAL DRIVE
Disassembly - Assembly (Op. 25 108 30)

A cauTion A

Handle a¥l parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

Disassembly and assemnbly operations of the front epi-
cyclic—gear side final drive can be carried out with the
tront axle removed from tractor and installed on the dis-
assembly stand tool no. 293460 as well as on the tractor
with front-axle instalied.

To install the front axle on the stand tool no. 293460 pro-
ceed by removing the hydraulic steering cylinders first
following information given on page 41-2,

FIAT

1. Drain oil from final drives.

2. Remove the housing screws and fit two alignment
pins tool no. 292888.

3. Screw inta the oil drain plug hole a slide—hammer
type extractor and split the housing from mating sur-
tace.

4. Remove the epicyclic-gear side final drive case
complete with driven gears.
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. 8. Remove the whee! hub bearing loc- ring safety lock.
5. Remove the epicyclic sun gear front retaining ring.

9. Remove the lock ring using special wrench tool no.
293880 (1) on F100DT and F110DT or no. 293881
(1) on F1200T and F130DT.

10. Remove the epicyclic stationary ring gear.

11. Assemble the front epicyclic-gear front side final
drive by reversing the disassembly sequence of op-
erations.

42. Instal the stationary ring gear and the wheel hub
7. Remove the rear retaining ring. bearing lock ring.
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13.

Gradually screw on the ring gear using a torque
wrench and adapter tool no. 293880 (1) on F100DT
and F1100T or 293881 (1) on F1200T and F130DT
up to a torque value of 392 Nm — 40 kgm (289 ft.1b)
(F100DT and F110DT) or upto a forque value of 430
Nm - 50 kgm (360 ft.ib) (F1200T and F130DT), and
keep on tuming the wheel hub by hand in order to
achieve correct seating of bearings.

14.

15.

16.

17.

Fold inthe safety washer tab and check by hand that
hub spins without play or binding.

Install the drive pinion complete with retaining rings
and the side final drive case complete with driven
gear.

Prior to installation of the of the epicyclic final drive
case, mating surfaces must be thoroughly cleaned
and degreased, then apply a 2 mm (.08 in} diameter
bead of a suitable sealing compound foliowing the
application scheme shown on page 25-23.

Tighten fastenings to torque specifications of page
25-3.

WHEEL HUB AND STEERING KNUCKLE
Disassembly — Assembly (Op. 25 108 38)

A caution A

Handle all paris with great care. Do not put hands or
fingers between parts.

Wear salety equipment such as goggles, gloves and
special shoes.

FIAT

Wheel hubs can be disassembied only after removal of
the front epicyclic-gear side final drive as indicated on
pages 25-9 and 25— 10 by proceeding as follows:

1. Remove the wheel hub.
2. Remove the steering tie—rod ( see page 25-13).

3. Remove the kingpin grease nipple, the assembly
screws, fit a slide—hammer type puller inthe grease
nipple hole and finally remove the kingpins.

4, Remove the complete steering knuckle and housing
assembly being careful not to damage the inner
seat.

Print No. 603.54,276.00 - 01 - 1992
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Install the wheel hub and steering knuckle by revers-
ingthe disassembly sequence of operations and ad-
justing the kingpin bearings pre-load as per follow-
ing directions,

Lubricate the bearing outer races with grease (gras-
sofiat TUTELA G9) and install top cover, without
shims but complete with adapter tool no. 292220/4
(A). Torgue—tightenthe screws at 113 Nm (11.5 kgm
- 83 ft.Ib) on F100DT and F110DT or 176 Nm (18
kgm — 130 ft.bb) on F120D7 and F 130DT.

Note - Fitting the alignment spigots too! no. 293889 (1)
on F100DT and F110DT or 293888 (1) on F120DT and
F130DT into the halt-shaft will make the steering
knuckle installation easier. '

7.

Install bottormn cover without shims, secured by the
three retaining screws previously lubricated with en-
gine oil.

Tighten the three bottom cover screws progressively
in a staggered sequence and at the same time rock
the housing by hand {o drain any excess of grease
remaining inside.

Print No. 603.54.276.00 - 01 — 1992

10.

11.

Using a torque wrench and adapter tool no.
292229/4 check that the appliedtorque necessary to
make the carrier swing freely is included between 15
and 26 Nm (1.5 to 2.5 kgm — 11 to 18 ft.Ib), break—
away torgue excluded.

Using a feeler gauge, measure the clearance (H)
created between bottom cover and housing at three
points corresponding to the retaining screws.

Make the arithmetic average of the three readings.
The shim pack (S3) thickness to be fitted under the
cover is given by:

S3=H-0.20 mm (.008 in) on F100DT and F110DT
or

S3=H-0.40mm (.015in)on F120DT and F 130DT.
If necessary, round off the value in excess within
0.05 mm {.002 in).

12.

13.

Slacken the bottom cover screws as needed to in-
sert shim pack {Sa). then torque tighten the same
screws at 113 Nm (11.5  kgm-83 ft.Ib) on F100DT
and F110DT or 176 Nm { 18 kgm-130 tt.ib) on
F120DT and F1300T.

Check that torque needed to swing the carrier, afier
some initial rocking movements to settle the assem-
bly, is included between 118 and 147 Nm (1210 15
kgm— 87 to 108 ft.1b) on F1000T and F110DT or 225
and 275 Nm (23 to 28 kgm - 166 to 202 ft.Ib) on
F120DT and F1300T, break-away torque excluded.
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14, Increase or decrease the shim pack thickness ac-
cording to the resulting torque value, if respectively
higher or lower than specilied.

15. Fit nipples on the 1op and bottom covers and com-
plete the grease packing.

FRONT AXLE BEVEL GEAR DRIVE AND
DIFFERENTIAL HOUSING
Removal - Installation (Op. 25 102 15)

—— A\ CAUTION A ——
Handle all paris with great care. Do not put hands or
fingers between paris.

Wear safety equipment such as goggles, gloves and
special shoes.

4. Screw into the oil drain plug hole a slide hammer-
type extractor and split the housing from mating sur-
face.

Place the front axle on workshop stand tool no. 293460
then proceed as follows:

1. Drain oil from final drive and front axle housings.

5. Remove the epicyclic-gear side final drive case
complete with driven gears.

2. Remove the steering tie—rod pin nuts then, using a
puller, withdraw the pins from their seats inthe steer-
ing knuckle carriers and finally retrieve the tie—rod.

3. Remove the epicyclic—gear side final drive housing L
screws andfit two alignment pins 1ool no. 292888. 6. Remove the epicyclic sun gear front retaining ring.

FIAT Print No. 603.54.276.00 — 0T ~ 1992
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11. Remove the hali-shaft retaining screw.

8. Remove the rear retaining ring. ) .
12. Retrieve the hal—shaft complete with coupling a_md

ring housing sleeve.
9. Connect the wheel hub complete with steering bearing "9

knuckie camier 10 a hoist then remove the kingpins
following the information on page 25-11.

13. Remove the bevel gear and differential assembly re-
taining screws and replace them provisionally with

10. Remove the wheel hub complete with steering two alignment pins (1). Remove the ren_'laining
knuckle carrier being careful not to damage the inner screws making sure that the bevel gear and differen-
oil seal. tial carrier is fully supported by the two pins (1).
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14. Connect the bevel gear and difiereniial carrier to a
hoist and remove it from the front axle,

15. Subsequently, at instaliation, proceed by reversing
the removal sequence of operations taking good no-
tice of the additional remarks and directions that fol-
low:

16. Fitting the alignment spigots tool no. 293889 (1) on
F100DT and F110DT or 293888 (1) on F1200T and
F130DT on the hali—shaft will make the installation
ofthe wheei hub and steering knuckle on carrier eas-
ier.

17. Adjust the steering kingpin bearing pre—load follow-
ing directions on page 25-12, operations 6, 7, 8, 9,
10, 11,12, 13, 14 and 15.

18. Instail the final drive epicyclic sun gear complete
with retaining rings.

19. Install the final drive case complete with driven
gears.

20. Install the steering tie—rod.

21. Filiup the final drives and front axle with prescribed
quantities of oil. .

22. Prior to re—joining housing, support and cover mat-
ing surfaces, make sure to clean and degrease the
same thoroughly andto apply a bead of sealing com-
pound about 2 mm {.08 in) thick following the
schemes shown on page 25-23.

23. Torque tighten fastenings to specifications of page
25.-3.

FIAT

FRONT DIFFERENTIAL LOCK CLUTCH
Overhauling (Op. 25 104 34)

— A caution A

Handle al! panis with great care. Do not put hands or
fingers between parls. . :

Wear safety equipment such as goggles, gloves and
special shoes.

Place the bevel gear and differential assembly on stand
293743 and proceed as follows:

1. Remove the gil delivery line connection .

y \\\ 58
; f

L] / ‘ d
2. Remove the differential lock bell cover upper ar_ld
lower screws and replace them provisionally with
two screws (2) atleast 70 mm {2-3/4in} long. Grad-
vally slacken the remaining four screws to aliow
gradual unioading of the difterential lock retease
spring.

Note — The minimum length of the two provisional
screws as above specified is necessary because the
normal outer belt fastening screws are not long enough
to allow the spring to fully return to free length.
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3. Last, unscrew the two 70 mm (2-3/4 in) long provi- 6. Release the differential lock coupting.
sional screws.

7. Remove the differentialiock piston retaining ring and
4. Remove the clutch bell housing complete with differ- retrieve the coupling together with the two thrust
ential lock release spring and piston. washers.

5. Remove the differential lock sleeve coupling secur- 8. Act smoothly and evenly with hammer and punch
ing wire. on the piston 1o remove it from bell housing.
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9. Remove the diffesential lock actuating piston.

10. Install the component parts of the differential lock
cluich by reversing the removal sequence of opera-
tions and taking good notice of the additional re-
marks and directions that follow:

11. Check the conditions of the two O-ring seals fitted
on the piston.

12. install the clutch bell housing, complete with ditfer-
ential lock spring and piston, on the differential carmi-
er, using the two provisional 70mm {2-3/4 in) screws
and tightening them gradually to compress the
spring.

13. Fit the four original screws, remove the two provi-
sional 70 mm ones just used to compress the spring
and then complete by replacing them with the re-
maining original fastenings.

FIAT

FRONT AXLE BEVEL GEAR AND PINION
Overhauling (Op.25 102 20)

A CAuTiIoN A

Handle all parts with great care. Do not put hands or
tingers between parls.

Woear safety equipment such as goggles, gloves and
special shoes.

1. Remove the ring gear lock washer stop.

2. Slacken the ring gear bearing adjustment ring using
the wrench tool no. 293665 (A) on F100DT-F110DT
or 2293798 (A) on F120DT and F1300T.

3. Remove the bevel gear—differential carrier caps at-
tachment screws.

4. Remove ring gear retrieving the shim packs from the
opposite side of the adjustment ring.
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9. Pultout the bevel pinion shaft acting with a soft ham-
mer on its back end.
10. Remove the dust ring and oil seal then retrieve rear
bearing and spacer.
11. Re-assemble the bevel drive in accordance with the
following directions:
a. proceed by reversing the disassembly sequence
of operations starting from no. 10 back to no. 1;
b. see illustrations on pages 25— and 25-5 for cor-
rect placement and origntation of component pars;
€. torque tighten fastenings to specifications of page
25-3;
d. carry on the adjustments according to instructions
given on pages 25-18, 25-20, 25-21, 25-22 and
25-23.

7. Remove bevel pinion lock ring using wrench tocl no.
293878 (2} and the pinion stop wrench tool no.
293876 (1) on F1000T and F110DT, or equivalent
tools 293879(2) and 293877(1) on F120DT and
F130DT.
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BEVEL GEAR AND PINION ADJUSTMENTS

Finding the bevel pinion adjustinent shim thickness
{82, page 25-1)

12. Make in the workshop the tool no. 50048 following
the directions given in the working drawing on page
25-6 (the same tool applies as well to moditied front
axles of tractors of the 90 range from 70-90DT to
180-900T).

/O - g

o O o
o] i o
0 ) [
&
1

13. Install the tool 50048(1), previously made,complete
with the inner races of the bevel pinion bearings, in
the bevel gear-differential carrier, the latter com-
plete with the outer races of the same bearings.

14. Screw on the tool nut and at the same time keep un
rning the tool by hand to ensure correct bedding of
the bearings.

15. Install tool 293400/1(4) in the bevel gear—ditferential
carrier complete with the bearing outer races, ring
gear bearing pre—load adjustment ring, shim pack,
retaining ring and differential housing supporting
caps.

FIAT

6.

17.

18.

19.

Screw or unscrew the cones of tool 293400/1(4) to
direct the micrometer tip towards the inner race of
bearing (2) and eliminate any existing end play be-
tween the tool cones (4) and outer races of the ring
gear bearings.

Act on the micrometer 1o bring the tip against the in-
ner ring of bearing {2) then take the reading of di-
mension (Hs).

Determine the nominal correct dimension (Hy) be-
tween ring gear center ling and pinion back surface.

Hy_Hgt C
where:
Hg = 115 mm {4.527 in) on F100 and F11Q or 122.5
mm {4.823 in) on F120 and F130. Nominal dimen-

sion between ring gear center line and bevel pinion
back surface.

€ = correction factor stamped on bevel pinicn and
preceded by the sign + or — if different from , to be
added or subtracted from the nominal dimension
{Hg) according to the sign indication.

Thickness of shim (32, page 25-1} will be given by:
Sz = H5 - H]r

where:
Hs = micrometer reading;

H7 = corrected nominal dimension between ring
gear cenier line and bevel pinion back surface.

" Example (F100DT and F110DT):

— Micrometer reading H5 = 118 mm (4.645 in).

— Nominal dimension between ring gear center line
and bevel pinion back surface H6 = 115 mm
(4.527 in).

— Correction factor C =+ 0.2 mm (.008 in ).

— Corrected nominal value Hy = 115 + 0.2 = 115.2
mm (4.527 + .008 in)

— Adjustment shim thickness

$:=118~1152 = 2.8 mm
(4.645 — 4.535 = 110 in}.
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— Correction factor C = — 0.2 mm (.008 in)

= Corrected nominal value Hy = 115-0.2 = 114 8
mm {4.527 — .008 = 4.519in)

— Thickness of shim S; = 118 - 114.8 = 3.2 mm
(4.645-4519=

- CorrectiontactorC =0

— Corrected nominal value Hz = H6 =115 mm
{4.527 in).

- Adjustment shimthickness S,=118-115=3mm
(4.645 — 4.527 = 118 in)

BEVEL GEAR AND PINION ADJUSTMENTS
Bevel pinion shaft bearing pre—oad adjusiment.

20. Position the bearing outer races correctly in their re-

speclive seats. 24, Fit the O-ring on the shaft.

25. Install the spacer, after thorough lubrication of its
surface, the turning—stop ball, the oil seal {17, pages
25-4 and 25-5), previously luricated in oit bath, and
finally the dust shield and adjustment ring nut.

21. Install in the carrier the bevel pinion complete with
the front bearing inner ring and the adjustment shim
(S2, page 25—1} found previously.

22, Attach the bevel pinion1o the bevel gear—differential
carrier with a universal puller.

26. Fit the pinion retainer wrench toct no. 293876 (2) on
F100DT and F110DT or the equivalent 293877 (2)
on F1200T and F130DT.

27. Apply on the adjustment ring the wrench tool no.
293878(1) on F100DT and F110DT or the equiva-
lent 293879 (1) on F120DT and F1300DT.

2B. With the aid of a wrench applied onto the pinion re-
tainer wrench (2) hold the bevel pinion stationary
and, using a torque wrench applied exactly as

23. Fit onthe bevel pinionthe inner ring of the rear bear-

ing and using,a suitable tool and hammer, drive it up
to 2 to 3 mm (.08 to .12 in) from the outer race ( this
distance can be easily controlied by hand onthe pin-
ion}.

Print No. 603.54.276.00 - 01 — 1992

shown in the figure on the ring nut wrench (1),screw
inthe adjustment ring up to reaching the torque val-
ue of 108 Nm (11 kgm — 79 ft.Ib) while turning the
bevel pinicn shaft by hand.
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29. Trace two reference marks (3), one on the lock ring
wrench (1) and the other on the bevel gear housing
corresponding exactly to the sign traced on the
wrench.

30. With the aid ot a caliper trace, on the right, two new
reference marks (4 and 5) on the ring nut wrench (1},
respectively at a distance of 14.5 and 23 mm (57
and .80 in) from the mark traced first.

31. Hokding the pinion stationary by using the specific
wrench, unscrew the adjustment ring until the refer-
ence mark traced on the bevel gear and differential
housing is included between the two marks {4 and
5) traced on the ring wrench (1).

FIAT

Mote — The two marks (4 and 5) made previously on the
ring wrench correspond to a backing off of the ring of
1/16 1o 1710 of a full turn, that is to an angle of displace-
ment of 22.5 1o 36 degrees.

32. Check with torque wrench (1) tool no. 293952 ap-
plied to the ipinion retainer wrench 293876
(F100DT-F11QDT} or 293877 (F120DT- F130DT)
that the pinion rotating torque is less than 0.75 Nm
{0.075 kgm — .54 ft.Ib). K otherwise, slacken the pin-
ion lock ring, back off the rear bearing innerrace and
repeat the adjustment operation from the start.

33. Accurately lock punch the ring rim , then fit the retain-
ing ring on the pinion shaft.

BEVEL GEAR AND PINION ADJUSTMENTS

Bevel gear bearings adjustment - Checking the bev-
el pinion and gear tooth backlash.

Proceed as follows:
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34. Install the differential assembly complete with bevel
ring gear and bearings inner races on the bevel
gear—differential carrier.

35. Introduce the bearing outer races in the bevel gear
—differential carrier , fit the differential housing caps,
torque— tightenthe capscrews to 59 Nm (6 kgm — 43
ft.Ib), slacken them and finally re—tighten at 20 Nm
{2 kgm — 14 ftIb).

36. Instalf the shim pack (S¢, page 25-1) removed pre-
viousiy during overhauling of the front axle and com-
plete with the retaining ring.

37. Lubricate bearings thoroughly, turn the bavel ring
gear while acting on the lock ring with the wrench
293665 {A) on F100DT and F110DT or the equiva-
lent 283798 (A) on F120DT and F130DT until reach-
ing a torque value of 29 to 49 Nm {3 to 5 kgm — 21
to 36 ft.Ib) that will ensure that any end play existing
among components is taken up completely.

Print No. 603.54.276.00 - 01 - 1992

38.

39.

Measure the bevel pinion and gear tooth backiash
by placing a dial gauge comparator perpendicularny
an the outside of any ring gear tooth.

Repeat the same measurement at two other posi-
tions 120° from each other and compare the aver-
age of the three values against specified standard
value of 0.18 to 0.23 mm {.007 to .009 in), 0.20 mm
(.008 in) average.

In case the backiash found is higher than the stan-
dardvalue, the tinal shimpack (S4, page 25-1) thick-
ness to be fitted should be less than existing
one.The thickness of the final shim pack (S, page
25-1) 1o be fitted in the bevel gear and differential
carrier will be given by:

Sy = Sp - {{Gm - 0.20 ) x 1.35}

where:

Sp = thickness of trial shim pack fitted on the bevel
gear and differential carrier;

Gm = average tooth backlash reading on bevel pin-
ion and gear.

Should instead the backlash reading be less than
the specified value, increase the thickness of the
shim pack (S1, page 25-1), the value of which is gi-
ven by:

S; = Sp + {(0.20 - Gm) x 1.35}

where

8p = thickness of trial shim pack fitted on the bevel
gear and differential carrier;

Gm = average tooth backiash reading on bevel pin-
ion and gear.

. Fit the calculated shim pack (54, page 25-1) and,

with a caliper placed perpendicularly on the outside
of any ring gear tooth, check that the bevel gear and
pinion toooth backlash is within the specitied toler-
ance range of 0.18 to 0.23 mm (.007 to .009 in).
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where:

Ay = bevel pinion and gear bearing rolling torque;
A, = pinion only bearing rolling torque as per pre-
vious reading;

0.5 to 1 Nm {0.05 10 0.1 kgm)} = rolling torgue for
the bevelring gear only, measured at pinion end with
wrench 293876 (F100DT and F110DT) or equiva-
lent 293877 (F120D0T-F130DT) and torque wrench
293952

43. Fit the lock washer either screwing or unscrewing
the adjustment ring until reaching the nearest tab.

44. Secure the bevel gear—differential carrier onto the
front axle case after thoroughiv cieaning and de-
greasing mating surfaces & d previous application

41. Torque —tighten cap screws at the value of 113 Nm of a bead of sealing compound about 2 mm (.08 in)
{115 kgm — 83 fi.Ib} on F100DT andF110DT or at . thick, following the schere illustrated in the figure

176 Nm (18 kgm - 130 ftlb) on F120DT and

42. Act on the adjustment ring nut with wrench tool no.
293665(A) on F100DT and F110DT or the equiva-
lent 293798(A) on F120DT and F130 DT and

Sealing compound application scheme.
indications forthe choice of suitable sealing compounds
are given on pages 25-4 and 25-5.

FRONT AXLE DIFFERENTIAL
Overhauling (Op. 25 102 24)

Overhauling operations include the adjustment of differ-
ential gears and pinions tocth backlash.
Proceed as follows:

1. Wash component parts thoroughly to remove any
trace of grease that might aiter the backiash reading.

- 2. Instali the two side gears in the differential housing.

Using forque wrench (1) tool no. 293952, check that

the bearing rolling torque on bevel pinion and gear 3. Introduce pinions complete with respective thrus_t
assembly, measured under the same conditions of washers and pins and turn in the pin screws suffi-
pinioft only, is: ciently io prevent the pins from coming off.
Ay=A;+051t01Nm 4, Place a comparator gauge on the differentiat hous-
{0.05 to 0.1 kgm - .71 to 1.42 t.Ib) ing.

FIAT Print No. 603.54 —-01 - 1992
J Wgnuals



FRONT-WHEEL DRIVE
25-24

STEERING KNUCKLE KINGPINS AND BEARINGS
Replacement {Op. 25 108 46 or 25 108 47)

Shouid the king pins be difficult to remove proceed as
follows: . :

1. Remove grease mipples and retaining screws.

§. Bring the L.H. side gear fully in contact with the pin-
ioh and then push it against the differential housing;
read on the comparator gauge diai the end play (G,)
of the L.H. side gear.

2. Fit the screws (V) of the jig tool no, 293857/1.
3. Fit the jig plate (P} bolted (D) to the three screws.

4. Installthe tie—rod (T) and screw it completely into the
grease nipple threaded hole on pin (2}.

6. Repeat on the RH. side gear and {ake the reading 5. Screw the bolt (D1) on until the pin comes off.
of end play (Gy).

The axial displacement specification is 0.25 mm
(.010 in) on F100DT and F110DT and 0.30 mm
{.012 in) on F120DT and F1300T.

Consequently the shirn thickness to be installed will

be:

S, = G4 - 0.25 mm (.010 In) tor the L.H. side gear
on F100DT and F110DT

Sa = Gg - 0.25 mm (.010 in) for the R.H. side gear
on F100DT and FHQDT

8, = G; — 0.30 mm {.012 in) for the L.H. side gear
on F1200DT and F130DT

84 = Gy —0.30 mm (.012 in) for the R.H. side gear
on F120DT and F130DT.

7. introduce the shims of the nearest thickness with re-
spect to the comrect value and, using a comparator
and in accordance with the above directions, check
that end play of R.H. and LH. side gears ap-

proaches the values of 0.25 mm (.010 in) on 6. Use extractor tool no. 292161(A) to remove the
F100DT-F{1100Tand of 0.30 mm (012 in) on steering knuckle bearings.
F120DT-F130DT). 7. Refit the bearings using a suitable instafler tool.

Print No. 603.54.276.00 — 01 — 1992 JD Manuals



F100 - F110 -
F120 — F130 FRONT-WHEEL DRIVE

2525

‘_ - CHECKING THE DRIVE-STEERING WHEEL TOE~IN
:{Op. 44 511 80)

A In straighi—ahead driving position, the 4WD tractor whe-

els should be paraliel to the tractor longitudinal axis, or
{to be considered as permissitile) with a slight front toe—
in up to a maximum value of 6 mm (2.36 in), for tires with
24" and 28" rims, measured between rim edges.

To check the exact toe—in value on 4WD tracters, proce-
N ed as follows:

1. Inilate tires to prescribed pressure.

2. Turn steering wheel half—way, with one rung aligned

with the tractor longitudinal centre line.

3. Check if wheels are paralle! to the tractor longitudi-
nal axis.

. Measure, on the horizontal plane passing through
the wheels center line, the distance (A} between
front inside edges of nims (see figure on side).
Then measure, still on the horizontal plane passing
through the wheels center line, the distance betwe-
en the rear inside edges of rims, making sure that
this latter measurement is equal to {A) or larger up
to 2 maximum of 6 mm (.24 in) {see figure on side).

6. For any correction of the wheelfoe—in, turn the front

Drive-steering wheels diagram geometry check. axle track rod adjustable end.

B

=

A+0 = 6mm

. C
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BEVEL GEARS AND DIFFERENTIAL
Bevel drive ratio . .' ............................................. 10/43=1:43
Beveidrivetoothbacklash ........ ... ... ... ... . ... .. .. ... 0.20 to 0.28 mm {.008 to .011 in)
Differential ... ... ... e 4-pinion

..................................... acting through front—meshing, hydrauli-
cally actuated gears and control panel
switch.

............................ 28.040 to 28.061 mm
(1.103% to 1.1047 in)

Ditferential pinion bore dia., (1, page 3)

Ditferential pinion journal dia., (2) ................................. 27.939 to 27.960 mm

. . {1.1000 to 1.1008 in)
Differential pinion runping clearance . ............. ... .. . e ae. ... 0.080 i>0.122

: (.00312 to .0048 in)

Side gear hub seat in differential cage dia., (3, page 3} .............. 65.0 mm

. (2.56 in)
Sidegearhubdia., (4) . ... .. . 62.8 to 63.0 mm

(2.47 10 2.48 in)

Bevel drive cone point adjustment ............... ... ... ..., see pages 19, 20, 21 and 22

Bevel drive cone point shim thickness, (Sy,page3) ................ 140-145-150-155-1.60 165
-1.70-1.75~180-185-190 -
195-200-205-210-215-220
-225-230-235-240-245 -
2.50 mm
(056 — .057 - .099 ~ .0681 — .063 -
065—.067—-.068-.071-.073-.075-.077~
.079-.081-.083—-.085~.087-.089—.091-
.093-.095~ .097-.099 in)

Bevel drive pinion bearing adjustment . ........................ . see pages 20, 21 and 22
Bevel drive pinion bearing shim thickness, (Ss) ... ... ......... 440 -450-460-470-480-485
-480-495-500-505-5.10-
515-520-525-530-535-540
-545-550-555-560-565-
570-575-580-585-590-585
~-8.00-8.05-610-6.15-620 -
6.30 - 6.40-6.50 - 6.60 mm
(173 -.177-.181 - 185 - 189~
.191-.193—-.195-.199-.200-.202~.204—
206-.208-.210-212-.214-216-.218~
.220~.222- 224- 226—.228-.230~.232~
234~ ,236—.238—-.240--.242-.244—.248-
.252-.256--260 in)

R?"Q gear bearing and tooth backlash adjustment ................... see pages 27-25, 27-26 and 27-27
Ring gear bearing and tooth backlash shim thickness, (S3, page 3) ... | 0.15-0.20-0.50 {.006 — 008 — .020 in)
D'fﬁerentﬁal gear and piniontoothbacklash ......................... 0.15 to 0.20 (.006 to .008 in)
Difterential gear thrust washer thickness, (S4,page3) ............... 280-285-290-295-3.00-3.05

-3.10~3.15-3.20 - 3.25 -3.30 mm
] (10 -.112-.114~ 16— .118 -
Differential gearendplay (each) ......... . ... ... i .120-.124-.126—-.128-.130in)

Differential gear end play adjustment ............................. 0.30 (.012in)
see page 27
FIAT Print No. 603,54,276.00 - 01 ~ 1992
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FINAL DRIVES
Type ceeen EEREEE R ETETPRPRPRR ............. planetary, with three spur gears
Reduction ratio ...........coviiiniii i, e 14:(14 +70) =16

Thickness of planet gear thrust washers, {9, page3) ................

Thickness of planet gear roller bearing spacer (10), {(models F120 and
FA30) o e e

1 e (039 in)

© 10.95 to 11.00 mm (.431 to 433 in)

Adjustment of drive wheel shaft taper roller bearings ...............

see page 34

TORQUE DATA

DESCRIPTION

Targue
Nm | kgm | Ftib

Thread size

Nut, bevel pinion shaft, (C4, pag. 27-3} ,

M45x1.5 490 |. 50 362

Nut, final drive housing, {C», pag. 27-3)

Mi1a1 5 176 18 129

Capscrew, drive wheel shaft, (C,, pag. 27-3)

M18x15 | 88() | 9() | 65("

Seli—ocking nut, bevel drive ring gear, (G4, pag. 27-3) .............

M12x1.25 137 14 102

Capscrew, bevel drive gear and differential supports, {Cs, pag. 27-3) .

M10x1.25 54 55 40

Nut, steel whee! disc 1o wheet hub, (Cg, pag. 27-3)

M18x1.5 255 26 180

Nut, wheel disc to wheel rim, (C7, pag. 27-3)

M1i6x1,5 294 30 218

Capscrew, wheel hub on dual wheel axle shaft,
(G, PaO. B3} . . i

M16xt .5 294 30 216

Capscrew, RAIL disc on dual wheel axle shaft, (Cg, pag. 27-3) ......

M16x1.5 294 30 216

Nut, RALL disc block, (C+p, pag. 27-3)

M20x2.5 245 25 181

Nut, RAIL disc to wheel hub

M18x1.5 314 | 32 232

Nut, weight screw to wheel disc

M16x1.5 294 . 30 216

Aftachment screw, wheel weights

M16x1.5 21 215 155

Allen screw, wheel weights to cast iron disc

M16x1.5 186 19 137

Capscrew, pump and filter support (Cg, pag. 35-5} .................

M12x1.5 a3 85 62

(*} Adjustment information on page 27-36.

Print No. 603.54.276.00 -~ 01 - 1992
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Longitudinal and cross—sectional views of the mechanical rear drive assembly.

a,b. Detail of dual-wheel version — C4. Nut, bevel drive pinion shaft— CVs. Nut, final drive housing — C3. Capscrew, drive
wheel shafi- C4. Self-ocking nut, bevel drive ring gear — Cs. Capscrew, bevel drive gear and differential supports— Cg.
Nut, steel wheel disc — C7. Nut, wheel disc to wheel rim — Cg. Capscrew, wheel hub to wheel shaft — Cg. Capscrew, RAIL
wheel disc on wheel shaft — Cg. Nut, RAIL disc block — Ha. Correct dimension of distance between bevel drive ring
gear axis and pinion base — Sy. Bevel drive cone point adjustment shim — S,. Bevel drive pinion beating adjustment
shim — S3. Bevel drive gear bearing and tooth backlash adjustment shims — S,. Differential side gear end play adjust-
ment shims — 1. Differential pinicns - 2. Pinion shaft — 3. Differential housing — 4. Side gears—9. Thrustrings — 10. Pinion
bearing spacer — 11. Bevel drive pinion — 12, Bevel drive ring gear - 13, Qil seal - 14, Ring gear bearing quills — 15 and
16. Differential output half-shafts — 17. Wheel shaft — 18. Differential lock actuating piston — 19. Final drive planetary
gears — 20. Final drive planetary gear cage — 21 and 22. Oil seals.

Note — Prior to assembly thoroughly clean and degrease mating surfaces X and apply one of the sealing com-
pounds indicated on page 00-9.
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BEVEL DRIVE AND DIFFERENTIAL TROUBLE-SHOOTING CHART

Fault

Diagnosis

Correction

MNoisy transmission during motion
with tractor gearbox in neutral also
{not originating from final drives).

Noisy transmissicn with tractor under
load and upon releasing.

Noisy transmission accompanied by
over—heating.

Bevel pinicn andfor ring gear
bearings out of adjustment.

Woarn differential side and planet-
ary gears or their backlash out of
adjustment.

Excessive differential side gear
and axle shaft spline backlash.

Excessive bevel pinion and ring
gear tooth backlash.

Faulty or defective inside compo-
nent part.

Insufficient bevel pinion and/or
ring gear bearing clearance fit.

Insufficient bevel pinion and ring
gear tooth backlash.

Remove rear drive unit and adjust the
bevel pinion and fing gear bearings
{page 27-21}.

Remove rear drive unit, replace worn
parts and adjust the differential gear
tooth backlash {page 27-29).

Remove rear drive unit and replace
defective parts.

Remove rear drive unit, replace worn
parts and adjust the bevel pinion and
ring gear bearings (page 27-21).
Remove rear drive unit, replace worn
parts and adjust the differential gear
tooth backlash (page 27—29).

Remove rear drive unit and adjust the
bevel pinion and ring gear bearings
{page 27-21).

Remove rear drive unit and adjust the
ring gear bearings {page 27-25).

FINAL DRIVE TROUBLE-SHOOTING CHART

Fault

Diagnosis

Correction

Noisy final drives during motion with
tractor gearbox in neutral also.

Wrong wheel axle shaft bearing
adjustment.

Faulty or defective inside compo-
nent part.

Excessive wheel axle shaft and
final drive spline backlash.

Remove final drive case and adjust
bearings (page 27-36).

Remeove final drive case and replace
defective parts.

Remove final drive case and replace
defective parts.

Print No. 603.54.276.01 — 12 — 1892
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HYDRAULIC DIFFERENTIAL LOCK TFIOUBLE;SHOOTING CHART
Fault Diagnosis Correction
Differential lock will not engage. 1. Low transmission oil level. Top up oil level.
2. Clogged oil filter. Replace filter.
3. Inefficient hydraulic pump. Overhaul or replace pump.
4, inefficient differential lock control | Replace switch.
switch.
5. Nopower is reaching the electro— | Restore electricaf connections and/or
valve: interrupted, faulty connec- | replace defective parts.
tions or defective remote control
switch.
6. Differential fock control electro— | Overhau! or replace electro—valve.
valve {(5, page 21-10) stuck on
discharge position.
7. Fluid leakage past oil seals and { Replace il seals found defective.
consequent pressure drop: cylin-
der piston or feed line seals.
Differential lock will not disengage. |{1. Inefficient differential lock en- | Replace swilch.
) gagement—disengagement con-
{rol switch.
2. No poweris reaching the electro— | Restore electrical connections and/or
valve: interrupted, faulty connec- | replace defective parts.
tions or defective remote control
switch.
3. Differential lock control electro— | Overhaul or replace eiectro—valve.
valve {10) stuck on delivery.
4, Fluid leakage past oil seals and | Replace oil seals found defective.
consequent pressure drop: cylin-
der piston or differential disen-
. gagement feed line seals..
With differential lock engaged and |1. Inefficient ditferential lock control | Replace switch.
comntrol switch on position 3, the switch (connected to the LIFT—
former will not disengage when the O-MATIC device).
hydraulic lift arms are raised through
the LIFT-O-MATIC device.
With dir_lerenlial lock engaged the [1. Inefiicient differential lock control | Replace switch.
same will not disengage when pres- switch (connected to the brake
sing on brake pedais. pumpj.
FIAT
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SERVICE TOOLS

ATTENTION - Operations included in this section of the .

Manual must be performed using the ESSENTIAL iools
further evidenced by the identification code (X).

Besides, to work safely and achievé the best technical -

results, with additiona! savings of time and fatigue, these
mandatory tools should be used in conjonction with the
suggested special tools listed below and funther inte-
grated with the selt-made ones for which you will find the
necessary working drawings and specifications directly
on this manual. '

List of the special tools necessary to perform senvice
. operations covered by this section of the Manual:
290090 Shop floor overhauling stand.

292320 Stand, tractor splitting,

291517 Hook, transmission lifting.

233972 Front bracket, transmission overhaul-
ing (with 290090).

293973 Rear bracket, transmission overhauling
{with 290090).

X 293343/2 Wrench, bevel pinion nut and rolling
drag torque check.

2902865 Wrench, bevel pinion and ring gear roll-

ing drag torque check.
X 293510 Universal tool, bevel pinion bearing ad-
justment.
X 293975 Tool, bevel pinion bearing adjustment.
X 293977 Spacer, {with 293510 and 293975).

B4s
- 20
I\
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S [TTT o | M20x15
g_ IR Al
X
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K20x15
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I
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Self-made tool for final drive disassembly-assem-
bly. (Etch no.50066 on completed tool — Metric di-
mensions).

Material specification: Fe42 steel.

Print No. 603.54.276.00 ~ 01 — 1992

X 293976 Spacer, (with 293510 and 293975).

293400/1  Universal kit, bevel drive cone point ad-
justment. '

291215 Hook, creeper unit control lever spring.

293994  Hook, ring gear and differential assem:
' - bly.

291525  Dowel guide pins, differerttial supports.
292870 Pressure gauge kit, differential lock.

X 293986 Adjustment tool, differential side gears.

X 293811 Lifting hook, final drive gear assembly.

292313 Puller adapter, oil pump drive idier gear

pin.
292400 Lifting hook, rear wheels.
50066 Bracket, final drive removal-installa-
tion.
REAR DRIVE CASE

Removal-Installation (op. 27 100 10)

A DANGER £ ——

Lift and handie all heavy components using lifting equip-
ment of appropriale capacity. _
Ensure that units or parts are supported by suilable
slings or hooks. Ensure that no one is in the vicinity of
the load 1o be lifted.

To split the rear drive case from the tractor, proceed as
follows. -

1. Carry on operations 1 through §2 described on
pages 11 through 19 of Section 21,

|

2. Unscrew plug {2) and drain rear drive housing oil (60
liters or 15.8 USA = 11-3/4 Imp. Gall).

JD Manuals
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3. Disconnect lower links (1) from lift arms and flex bar 6. Disconnect the hydraulic lift pressure ling (4).
(on both sides).

l | |
“-“:ga.? ‘
l !
- 3
) B\
,‘l“ \ 2
— ~ \l
IR
! o /
—~ n ' 20142
4. Remove capscrews and sway limiter mounting 7. Remove the lhydhr’aulic iift pressure ling (4) from re-
bracket (2) (on both sides). mote control valves,

5. Remove cotier pin, pivot pin and finally the top link 8. Disconnect line {5) from remote control and trailer
(3). brake valves, then remove it,

FIAT Print No. 603. 00 — 01— 1992
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9. Remove attaching screws and remote control valve
guard (1).

10. Remove attaching screws and remote control valve
biock (2); retrieve the lift pressure line (4) previousty
removed.

11. Remove atiaching screws and socket (3).

Print No. §03.54.276.00 — 01 — 1952

13. Disconnect oil line {6} from hydraulic litt and fiter
bracket, then remove it.

S \p oIy

b, ] e ——
Y/ S
\ sy~

14, Remove all capscrews (7) securing hydraulic lift to
rear drive housing.
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15. Using chain 291517 (1) and suitable lifting equip- 18. Remove the PTO pressure and lube lines (4).
ment separate hydraulic lift from rear drive housing
and remove it.

s
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20155

20. Attach the PTO assembly to a hook and suitable lift-
ing equipment and remove il from tractor.

RAT Print No. 603.54.276.00 - 01 — 1992
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17. Remove capscrews securing towing hook mounting
bracket (3).
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21. Remove plug (1) and drain flex bar housing (2) oil ,
then remove the attaching capscrews and finally the
bar housing using a nylon rope and suitable lifting
equipment.

ILABREE A
m‘ ]
iw ...:;..::;.3%
7=

20180

22. Support the engine with a jack stand (3) and place
the special stand 292320 (4} with its stationary sec-
tion under the cluich-transmission housing and the
two mobile ones under the rear axle housing.

2

using suitable lifting equipment and a nyilon rope,
(on both sides).

Print No. 603.54.276.00 — 01 — 1992

24. Remove attaching capscrews and the cabin mount-
ing bracket (5).

25. Disconnect and remove all oil lines from the trailer
brake remote contro! valve {6), then remove the
valve itself together with the cabin support.

26. Unscrew and remove the nuts securing the final
drive housing to the rear axle one.
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20165

27. Using the special chain 291517 (1) and suitable lift-
ing equipment separate and remove the final drive

assembly trom tractor, {on both sides).

20186

28. Retrieve the final drive outerring gear (2) and spacer

3).

29, Withdraw the wheel shaft (4) together with brake

disc (5).
FIAT

30. Remove attaching screws and mounting bracket (6)
ot the main fuei tank.

]
o

20169

31. Unscrew connections and remove the power steer-
ing oit lines (7).

32. Disconnect the PTO brake control oil fine (B).

Print No. 603.54.276.00 - 01 - 1992
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ann

33. Ramove: 4WD hydraulic engagement oil line (1) and
differential lock hydraulic control oil lines (2).

Py am2

34, Disconnect and remove: PTO brake, PTO engage-

ment , 4WD hydraulic engagement , differential lock

and connecting (3) oil lines.

35. Unscrew connection securing brake oilline (4) tothe
transmission housing (on both sides), remove at-
taching screws and subsequently the support (8) to-
gether with oit lines (4).

Print No. 603.54.276.00 — 01 ~ 1992

36. Make sure that all oillines are disconnected, remove
attaching screws and the oil pump and filter assem-
bly.

47. Remove the clulch—transmission and rear axle
housing joining capscrews.

38. Separate rear axle from clutch—transmission.
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5 2

39. Remove snap ring (1) securing the oil pump driving
gear.

40. Withdraw oil pump driving gear (2) and retrieve spa-
cer.

41, Remove the PTO shaft bearing retaining snap ring

(3).
FIAT

42, Withdraw PTO shaft and bearing (4).

Application scheme of sealing compound to
clutch-transmission and rear axle housing mating
surfaces.

Sealing compound types are indicated on page 00-9.

D.Manual
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Application scheme of sealing compound to mating surfaces of: oil pumps and filter (a}, hydraulic lift (b),
PTO case (c}, flexible bar housing (d), parking brake support (e} and rear axie housing bottom cover plate
1).

Sealing compound types are indicated on page 00-9.

. JD Manuals
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Application scheme of sealing compound to final drive and rear axle housing mating surfaces.

Sealing compound types are indicated on page 00-9.

A caution A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

43. When re—joining the rear axle and clutch—trans-
mission cases pay attention to the following points:

a. proceed by reversing the removal sequence of
operations starting from no. 42 back to no. 1;

b. prior to installation of housings, supports and
covers make sure that mating surfaces are thor-
pughly clean and degreased, then apply a bead of
a sealing compound, approximately 2 mm (.08 in) di-
ameter, following the application schemes shown
above and on pages 27—13 and 27-14;

¢. tighten fastenings to torque data of page 27-2.

FIAT

REAR DRIVE CASE
Replacement (Op. 27 100 85)

A caution A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.,

To replace the rear axle housing proceed as follows:

20181

1. Attach rear axle housing on special revolving stand
290090 using the special brackets 293972 (1, front)
and 293973 (2, rean),

Frint No. 603.5'497%? n L%? |—31992
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5. Remove attaching capscrews and take off the drive

2. Remove attaching capscrews and hand brake con-
box bottom cover.

trols.

20183
6. Straighten retaining laiches, remove screws and
pull out the transmission drive inside guard.

7. Unscrew pivot pin and pull out the flexible bar draft
4, Withdraw the differential lock oil lines (1). relay unit (2).
JD Manuals
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—
20106
8. Removethe dround—speed PTO driving gear (2) re- 11. Remove spring pin and the ground—speed PTO con-
taining snap ring (1). trol lever (3).

9. Using a suitable tool move lever (3) off sidewise to
free the gear (3) from drive block, then remove it.

20191

13. Using adapter 282313 (7) and slide-hammer type
10. Disconnect shap ring (4) and remove the ground— puller 292927 remove pin and retrieve gear, bearing
speed PTO shaft (5) with bearing. and spacefr.

FIAT Print No. 603.54,27508 0571992
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17. Revolve stand to position rear drive housing upright,
attach special too! 293994 (5) to the bevel drive ring
gear and hook it 1o suitable lifting equipment.

18. Remove attaching capscrews and the ring gear—dif-
ferential housing (6, on both sides), retrieve itand re-
move the inside sheet metal guard.

L]

SN

16. Remove spring pins, withdraw lever (4) and retrieve 19. Retmove the control piston (7) using compressed air
the fork. and retrieve springs from both ends.

Print No. 603.53.276.00 — 01 - 1992
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20. Remove the oil suction line. 23. Using slide-hammer type puller 292927 (1) with
special adapter 293996 (2) pull out the drive shatft,
partially.

24, Manually, remove the drive shaft with one hand ,

21, Remove dust shield, oil seal and drive shaft bearing hq!ding the front—wheel drive engagement clutch
retaining snap ring. with the other.

) 25. Remove the complete front-wheel drive engage-
22. Retrieve the shaft bearing shim, ment clutch,

FAT Print No. 603.54-276,00 = 01 = 1992
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26. Remove the drive shaft guard. 29, g::nnve universal puller and extract front bearing

)

27. Remove the nut lock, hold the pinion and using 30. Withdraw pinion and retrieve various loose parts
special wrench 293349 (1) unscrew the nut. from inside through the hand brake compariment
opening.

28. Partially withdraw the bevel pinion using a universal 31. Remove bearing {4} from pinion shaft using a drive
puller (2). tool and hydraulic press.

Print No. 603.54.276.00 — 01 - 1992 JD Manuals
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32. Using a driver tool from front end remove the pinion
beanng cup (1) and retrieve shim (Sq).

A caution A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

33. When assembling the rear drive components inside
the case pay a good attentionto the following points:
a. make sure the housing is thoroughly clean, inside
companments in particular;

b. proceed by reversing the disassembly sequence
of operations, starting from no. 32 back to no. 1;

c. refer to figures on page 27-3 for correct place-
ment and arientation of component pans;

d. tighten fastenings to torque specifications of page
27-2;

e. prior to installation of housings, supports and
covers make sure that mating surfaces are thor-
oughly cleaned and degreased, then apply a bead
of a sealing compound, approximately 2 mm (.08 in)
diameter, following the application schemas re-
ported on pages 27-14 and 27-15;

1. at re-assembly of bevel drive pinion re—adjust as
per instructions given on pages 27-31, 27-22 and
27-33 or, in alternative, on pages 27-23 27-24 and
27-25;

g. al re—assembly of the ring gear adjust the asso-
ciated taper roller bearings and {ooth backlash by
performing operations starting with no. 52 on page
27-25;

h. assemble and adjust the transfer drive box bear-
ings as instructed on pages 23-8, 23-9 and 23-10;
i. per registrare la corsa leva estema di comando ri-
duttore supplementare eseguire quanto descritto a
pag. 21-48.

BEVEL GEAR AND PINION ADJUSTMENTS

Determining the cone point adjustment shim thick-
ness (5S4, page 3) using universal tool 293510.

FIAT

20208

34. install tool 293976 (3) on the rear drive case with
pinion rear bearing cup (4) already in place.

35. Place the rear bearing with bushing 293636 (5) ( of
the universal tool} on the rear drive housing and in-
troduce the end section {6) of the universal tool
293510.

' 36. Install the universal tool 293910 with attached bush-

ing 293638 (7), plus spacers 293619 — 293625 (8)
and front bearing.

Tum tool handle to bring index at 175 kg, simulta-
neously turning the tool also in order to settle bear-

ings properly.

Print No. 603,54 276.00 - 01 — 1992
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37. Position the universal tool 293400/1 {1} on bevel
drive ring gear bearing housings (2) with cups fitted.

&
20208 ‘““-—m——-‘_?@\ \

38. Move the tool rod to contact the bearing cup and
note the dimension {(H4).

39. Determine the corract nominal dimension {H,, page

3) between centerline of ring gear and base of bevel

pinion:
Hy=H3+C
where:

H3 = 180 mm (7.086 in). Nominal dimensicn be-
tween centerine of ring gear and base of bavel pin-
ion.
C = Correction factor etched on pinion expressed in
millimeters and preceded by the sigh + or —, it differ-
entfrom 0, {0 be added to or subtracted from nominal
dimension Hs depending on the sign.

40. Thickness of shim pack (S,) is given by:

S1=Hy +35mm (1.378 In} —H;

where:

H, = micrometer reading.
35mm = thickness of bushing 293976 (3. page 19).
Hz = comected nominai dimension between center-
line of ring gear and base of bevel pinion. If necess-
ary, round up S1 to the next .05 mm (002 in).

Example:

— Micrometer reading: Hy = 146.9 mm (5.783 in).

— Thickness of bushing 293976 (3, page 19) = 35 mm
{1.378 in).

Print No. 803.54.276.00 — 01 - 1992

Nominal dimension between centerline of ring gear
and base of bevel pinion: Hg = 180 mm (7.086 in).
Correction factor: C = + 0.1 mm (.004 in}.
Corrected nominal dimension: Ha = 180 + 0.1
180.1 mm {7.086 + .004 = 7.0%0 in).

Thickness of shim pack: S1 = 146.9 + 35 — 180.1
1.8 mm (5.783 + 1.378 — 7.080 = .07 in).

With correction factor C = — 0.1 mm (.004 in).
Corrected nominal dimension : Hx = 180 - 0.1
179.9 mm (7.086 — 004 = 7.082 in).

Thickness of shim pack: S1=146.9+35-1789 =
2.0 mm {5.783 + 1.378 — 7.082 = .008 in).

With correction factor = 0.

Corrected nominal dimension:

Hz = Hz = 180 mm {7.086 in)

Thickness of shim pack:

$1=1469 + 35 - 180 = 1.9 mm {5.783 + 1.378 —
7.086 = .075 in). :

It

41. Remove the universal tool 293400/1.

BEVEL GEAR AND PINION ADJUSTMENTS
Determining the bevel pinion shaft taper rolter bear-
ing shim pack thicknass (S,, page 3) using univer-
sal tool 293510.

Proceed as foliows:

43. Remove universal tool 293510 from rear drive case

and tighten it in a bench vice using adapter 283617
(4).

JD Manuals
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44. Install bushings 293636 and 293638, spacers
293619 and 293625, bearing cones, a provisional
shim (P, page 20) 1o prevent interference between
gear and bearing, spacer 293977 (3) and parts
shown in the figure.

45. Reset the tool index at 175 kg and measure, using
a depth gauge, dimension {Hs, page 20).

46. Thickness of shim pack (S;) is given by:

Sy = Hg + P + Sy — Hy + 0.2 mm {.008 in)

where:
P = provisional shim.
S¢ = cone point adjustment shim pack thickness,
previously found in preceding paragraph.
0.2mm {.008 in} = facior added to offset the increase
of bearing preload consequent 1o the tighiening of
the bevel pinion shaft locknut.
 necessary, round up (S;) to the next 0.05 mm (002
inj.

Example:

— Thickness of cone point adjustment shim pack,
previously found in preceding paragraph:
8¢ = 1.8 mm (.070 in).

— Micrometer reading: Hy = 74.3 mm (2.925 in).

— Thickness of provisional shim: P = 2 mm (.08 in).

~ Micrometer reading: Hs = 75.80 mm (2.984 in).

— Thickness of shim pack:
$2=7580+2+18-743 +0.2=55mm(2.984
+.08 +.070 - 2.925 + .008 = .217 in).

BEVEL GEAR AND PINION ADJUSTMENTS

Determining the cone point adjustment shim thick-
ness (S,, page 3) using specific tool 293975.

Proceed as follows:

47. Install tool 293976 on the rear drive case (3) with
pinion rear bearing cup (4) already in place.

FIAT

48. Install the specilic tool 293975 (1), complele with
bearings, on the rear drive case, tighten the nut and
simultaneously turn the bearings.

49. Instail universal tool 293400/1 {1) on bevel drive ring
gear supports (2) with bearing cups fitted.

50. Move the tool 293400/1 spindle to contact the bear-
ing cup and measure dimension (Hy).

§1. Establish the corrected nominal dimension (Hz,
page 3) between centerline of ring gear and base of
bevel pinion:

Hy = Haic

where:

Hs = 180 mm (7.086 in). Nominal dimension be-
tween centerline of ring gear and base of bevel pi-
nion

C = correction tactor etched on pinion expressed in
millimeter and preceded by the sign + or —, if differ-
ent from 0, to be added to or subtracted from Ha de-
pending on the sign.
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52. Thickness of shim pack (S,) is given by 55. Remove tool 293975 from rear drive housing.
Sy =H; + 35 mm (1.378 in) - H;

where:
H, = Micrometer reading.
35 mm (1.378 in) = thickness of bushing 293976 (3,
page 21).
H2 = corected nominal dimension between center-
line of ring gear and base of bevel pinion.

It necessary, round up {S;) to the nearest .05 mm
(-002 in).

Example
Micrometer reading = Hy = 146.9 mm (5.783 in ).

~ Thickness of bushing 293976 (3, page 19) = 35 mm
(1.378 in).

- Nominal dimension between centerling of ring gear
and base of bevel pinion: Hz = 180 mm {7.0886 in).

— Correction factor: C = 0.1 min (.004 in)

-~ Corrected nominal dimension ; Ho = 180 + 0.1
180.1 mm (7.086 + .004 = 7.090 in).

— Thickness of shim pack: S; =146.9 + 35 — 180.1
1.8 mm {5.783 + 1.378 - 7.090 = .07 in).

_ gg:: ﬁggﬂ'ﬁ;gﬁ:ﬂg e_n;ir?;: ‘;‘;‘ﬂ%‘(‘} "1)‘0‘1 56. Tlgh!el"l tool ?93975 ona bench vice and assemble
179.9 mm (7.086 — .004 = 7.082 in). gggg};nc?dmg a provisional shim (P} and spacer

- Thickness of shim pack: S; = 146.9 + 35 ~ 179.9 = (2.
2mm ( 5.783 + 1.378 - 7.082 = .008 in).

- With correction factor = 0.

— Corrected nominal dimension : Hy = Hy = 180 mm 57
(7.086 in).

~ Thickness of shimpack: S1=1469 +35-180=1.9
mm (5.783 + 1.376 - 7.086 = .075 in ).

1l

. Tighten the tool lock nut and then measure, using a
micrometer depth gauge, the dimension {Hy) be-
tween tool end and inside screw.

53. Remove the universal tool 293400/1.

BEVEL GEAR AND PINION ADJUSTMENTS 58. Thickness of shim pack (Sp) is given by:
Determining the bevel pinion shait taper roller bear-

ing shim pack thickness (S;, page 3) usling specific S5 =H7 + P + 59— Hg + 0.2 mm (.008 in)
tool 293975,

Proceed as follows: where:

P = provisional shim.

S, = cone point adjustment shim pack thickness,
previously found in preceding paragraph.

0.2mm = factor added to offset the increase of bear-
ing preload consequent to the tightening of the bevel
pinion shaft locknut.

H necessary, round up 8, to the nearest 0.05 mm

{.002 in).
&
Example
Thickness of cone point adjustment shim pack,
previously found in preceding paragraph:
Sy =1.8mm (.070in).
- Micrometer reading: Hg.= 12.10 mm {476 mm).
20213 — Thickness of provisional shim: P = 2 mm (.08 in).
— Micrometer reading: Hy = 13.60 mm {.535 in).
54, Using a depth micrometer gauge measure dimen- ~ Thickness of shim pack:
sion (Hg) between the end of fool 293975 (1) and the S;=1360+2+1B8-121+02=55mm {535+
end of screw inside. .08 + .070 - .476 + .008 = .217 in).
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BEVEL GEAR AND PINION ADJUSTMENTS

Adjusting ring gear bearings and checking bevel
drive gear tooth backlash.

Proceed as follows:

4 20216

62. Check the bevel pinion shait rolling drag torque.
Correct value measured at shaft end using wrench
293343/2 (2) and torque wrench 292865 (3) is 1.010
2.0Nm(0.11t0 0.2 kgmor .7 to 1.4 it.1b). Finally lock
hex. nut {C4, page 3) by cauking.

Note — Reduce bearing adjustment shim (Sp, page 3)
§9. Fitthe rearbearing cup (1) and the previously estab- thickness if the rolling drag torque is lower than specified
lished shim (Sy). value or increase it if higher.

60. Install bevel pinion assembly with previously estab-
lished bearing adjustment shim pack (Sz, page 3); (#
necessary use a suitable tool to hoid the pinion in
position).

Note — Refer to page 1 for available thickness range of
bevel pinion cone point and bearing adjustment shims

(51 and S3). 20297
61. Thread on and torque tighten hex. nut (C+, page 3 " 63. Install the ring gear—diﬂeren!ial assembly in lhe rear
1o specifications (4?}0 Nrg =50kgm= 36(2 ﬁ,.g) Ssin; drive case and fit the R.H. side bearing housing (4)

. ; i isi i inally secure it with
wrench 293343/2 and simultaneously turning the with a provisional shim (A} and finally
hievel pinion shatt in order to seat bearings cormrectly. three of the capscrews torqued to 54 Nm (5.5 kgm
Remove previously installed pinion holding tool, if or 40 ft.Ib).
any.
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68. Total thickness of shims (S) to be inserted under the
right and left quills is given by:

S=Dy-Dy+ A +0.3mm{.012 in}

where:

A = provisional shim = 1.5 mm (.06 in )

D, = thickness of L.H, side flange {mm).

D, = dimension in mmmeasured at operation no. 56.
0.3 mm {.012 in} = added factor to offset the in-
crease of bearing preload consequent to the tighten-
ing of capscrews (1).

If necessary, round up S to nearest 0.05 mm {.002
im.

69. Using a dial gauge measure footh backlash (G) of
bevel drive atthree points 120" from each other: find

65. Install the L H. si i i ithout shi
he side bearing housing wit shims the average of the three readings.

andwith only three of the screws {1) previously lbri-

cated and staggered 120° from each other. 70. Normal backlash is 0.2010 0.28 mm (00810 .01t )
66. Tighten screws (1) progressively and in a staggered or 0.24 mm{.009 in) as an average.

sequence, simultaneously turning the ring gear to

seat bearings properly, to a torque of 6to 9 Nm (0.6

to 0.8 kgmor 4.510 6.5 ft.Ib).

71. To compensate any deviation, higher or lower with
respecl to specified value, consider that existing
ratio between normal tooth backlash and equivalent
ring gear endwise displacement is 1 1.34.
Consequently, the endwise displacement (2} re-
quired to bring the backiash value within tolerance
is:

Z2={G-024)x1.34

Thickness of shim packs (Sgand S;) forright and left
quills are given by:

Sd=Az+Z
S§s=5-5d

where:

S = total shim pack thickness.

Z = ring gear endwise displacement value as previ-
ously determined.

A = provisional shim thickness of 1.5 mm (.06 in).

X 72. Fit the previously calcuiated shim packs on quills
quill and measure dimension (D»); make the aver- and torque attaching capscrews (1) to specifica-
age of the two readings. tions.
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73. Check rolling drag torque of the bevel gear drive
measured at shaft end with wrench 293342/2 (2)
and torque wrench 292865 (3) = Rp + (1.2510 2.0
Nm), Rp + (0.125 to 0.200 kgm or .9 to 1.4 ft.ib).

where:

Rp = torque value previously found for bevel pinion only

{see page 27-25).

Example;

— Measurement of the L.H. side shim{Dy} = 14.00 mm
{.551 in).

— Provisional shim A = 1.5 mm (.06 in).

— Measurement of distance Da between left quill and
seat in rear drive ¢ase:
14.15 mm {.557 in}; 14.25 mm (561 in).
Do, average value = (14.15 + 14.25) : 2= 14.20 mm
or {.557 + .561) : 2 = 559 in.

— Total shim thickness:
$=1420-14.00+ 1.5 +0.3=2.00mm(.559 — .551
+.06 + .012 = 079 in).

— Tooth backlash reading : 0.13 mm (.0051 in); 0.12
mm (0047 in); 0.14 mm {.0055 in).
G, averagevalue ={0.13+0.12+0.14) :3=0.13mm
or {.0051 + .0047 + .0055) : 3 = .0051 in,

~ Axial displacement (Z) required to bring tooth back-
lash value within tolerance:
Z=1(013-0.24) x 1.34 = .15 mm approx. or Z =
{.0051 — .009) x 1.34 = .0052 in, approx.

- Thickness of R.H. side shirm:
84 =15-0.15 = 1.35 mm {.059 — 0059 = .0531
in ).

— Thickness of L.H. side shim:;
S = 2.00 ~ 1.35 = 0.65 mm (.078 — .053 = .025 in).

DIFFERENTIAL WITH HYDRAULIC LOCK
Disassembly-Assembly (Op. 27 106 37)

Remove assembly from rear drive case, then proceed
as follows:

—— A cauToN A ——
Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gioves and
special shoes.

FAT

1. Remove ring gear attaching capscrews.

M

Separate ring gear from differential case

3. Remove the differential side gear (1).

Print No. 603.54 — 017992
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. Using suitable pullers remove bearing from ring
gear.

5. Slide off pin {2) and retrieve differential pinion (3) (on 9. Proceeding as at previous point 8, remove beari
both sides). it is advisable that mating pinion and pin from dm::gmim noﬁr,sing_ RO ’ "
be kept fogether when removed.

——— A cauton A

Use suitable tools 1o align holes. DO NOT USE FIN-
GERS OR HANDS,

10. At assembly, pay good attention to the following
points:
a. proceed by reversing the disassembly sequence
of operations starting from no. 8 back to ho. 1;
b. see illustrations on page 27-3 for correct place-
ment and orientation of component parts,
c. tighten fastenings to torque specifications of page

27-2;
6. Withdraw pin (4) then retrieve pin support (5) and pi- d. take operations that follow into consideration and
mons. make the adjustment of page 27-28.
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1. Fit bearing on ring gear and differential housing
using a suitable drive punch.
15. Place a comparator dial gauge with tip in contact
Adjusting the differential side gear end play with the tool screw {2), press on the tool and set dial
at zero.

Note - To adjust the L.H. side gear end play proceed as

per subsequent instructiohs referring to the R.H. side
one.

20234

16. Pull the tool {2} upwards and measure displacement

12. Fit differential pinions, axles and securing pins. (H) on the comparator gauge.
13. Position side gear (1) with provisional shim (B) on 17. Thickness of shim{or the R.H. side gear is given by:
ool 293896 (2).

Rd = (B + H)-0.05-0.30

where:

Rd = shim for right side gear.

B = provisional shim, 3.00 mm (.12 in} thickness.
H = micrometer reading ot displacement.

0.05 mm (.002 in) = half of differential pinion clear-
ance on respective pins.

0.30 mm (.012 in) = side gear end play specification.

Example:

— comparator reading of displacement H = 0.50 mm
(.02 in}.

— thickness of provisional shim = 0.3 mm {.012 in}.

— Shim thickness for right side gear:
Re = (3.00 + 0.50)-0.05-0.30=3.15mm (.124in).

14. Attach side gear with tool 293896 to differential 18. Once established the shim thickness required for
case, place ring gear on top and secure it with three right and lefti—hand side gears, re—assemble and
of the attaching capscrews (3). torque tighten the ring gear capscrews at 137 Nm
Tum the pack to assure proper seating. (14 kgm = 101 ft.Ib}.to specifications.
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DIFFERENTIAL LOCK HYDRAULICS
Disassembly-Assembly (Op. 27 110 44)

A caution A

Handie all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

1. Remove assembly fromrear drive case and proceed
as follows:

6. Disassemble, check component parts and oil seals,
replace worn and damaged parts.

7. Proceed to re—assembie the differential lock control
paying attention io the following points:
a. reverse the disassembly sequence of operations
starting from no. 6 back to no. 1,
b. see illustrations on page 27-3 for correct place-
ment and orientation of component paris;
) ¢. lubricate loose parts with oliofiat TUTELA MULTI
3. Remove ring (2). F

Print No. 603.54.276.00 - 01 ~ 1992
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DIFFERENTIAL LOCK CONTROL Moy
ELECTRO-VALVE 3

Replacement (Op. 27 110 88)

Proceed as described on page 31-14 in connectionwith \
the PTO brake engagement electro-valve. LN

*
i S

Aemoval-instaliation (Op. 27 120 10 - 27 120 20)

A DANGER 4 —

]
FINAL DRIVE ASSEMBLY, RIGHT OR LEFT /(
:#lﬂ and handle all heavy components using a suitable

: RN,
Ensure that units or parts are supported by suitable
slings or hooks. Ensure that no one is in the vicinity of 19605
the load to be [lited.

3. Disconnect positive battery cable (3) and insulate it.

Separate and remove final drive case as follows:

€5
= L
D <Q “L
4. Unscrew plug (2) and drain rear drive case oil noting
" the refill quantity: 60 liters {15.8 Usa or 11~3/4 Imp.
Gall).
20244

1. Place a stationary stand (4) under the rear drive ca-
se.

5. Attach hook 292400 (5} io the wheel, remove the at-

2. Remove front panel section {1) from the tractor R.H. taching capscrews and finaliy the wheel, compiete,
side. using a hoist.
FIAT Print No. 603.54.276.00 — 01 — 1992
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6. Loosen and remove the cabin n mtin ; 9. Prop up slightly the cabin rearend , if necessary
sCrew ndre ear mouriing cap loosen the attaching capscrew on the opposite final

) drive case, fit a supporting wooden block {3) for

safety, then remove the cabin mounting bracket (2).

7. Remove capscrews (1) securing the main fuel tank . , )
suppont. 10. Remove attaching capscrews and finally the imple-
ment hitch sway limiter rod mounting bracket (4).

8. Remove the cabin rear mounting bracket capscrews 11. Withdraw cotter pin {5) and remove the auxiliary ram
{2). attaching pin.

i , 4.276.00 - 01 -
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12. Secure the auxiliary ram to the lift rod with provi-
sional means. 15. Remove the outer ring gear (3) , spacer (4} and re-
trieve friction disc.

— A caution 4 ——

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

16. Proceed to re—join the final drive cases to the rear
drive paying attertion to the following points:
a. proceed by reversing the removal sequence of
operations starting from no. 15 back to no. 1;
b. prior to re—assembly make sure that mating sur-
faces are thoroughly cleaned and degreased, then
apply a bead of sealing compound, indicatively 2
mm (.08 in} diameter, tollowing the application
scheme of page 27-15;
¢. tighten fastenings to torque specification data of
page 27- 2.

13. Attach tool 50066 (1) {see page 4) to the final drive
case, remove the screws and separate it from the
rear drive housing. :

14. Retrieve the wheel shatt (2).
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DRIVE WHEEL SHAFT '
Disassembly-Asembly (Op. 27 120 34

Separate and remove the final drive from the rear drive
case, then proceed as follows:

A cAuTION A

Handle all parts with great care. Do not put hands or
fingers between parts.

Woear safety equipment such as goggles, gloves and
special shoes.

3. Remove the screw securing the planet gear supporn
{2) to wheel shaft.

(T

1. Install fina! drive on revolving stand.

2. Remove relaining piate (1), slightly rotating it if ne-
cessary.

5. Retrieve thrust washer {3).

Print No. 603,54.276.00 — 01 — 1992
JD Manuals



F100 - F110
F100-F110 MECHANICAL REAR WHEEL2 :;mn;i

6. Using a suitable tool pull out the wheg shaft. 9. Using same type pullers of point 8 take out the inside

bearing cup (3) also from wheel shafi.

7. Remove oil seal (1} and retrieve the shaft bearing -
cone, wheel end. 10. Remcve oil seal (4}.

—— A caution 4 ——

Use suitable tools 1o align holes. DO NOT USE FIN-
GERS CR HANDS.

1. Proceed to re—assemble drive wheel shaft unit pay-
ing attertion to the following points:
a. proceed by reversing the disassembly sequence
of operations starting from no. 10 back to no. 1;
b. see ilustrations on page 27-3 for correct place-
ment 2nd orientation of component parts.

12. Instali the bearing outer races and oil seals using
driver tools of appropriate dimensions.
13. After filting alt parts in the finai drive case proceed

8. Using expansion and slide-hammer type pullers with tiie adjustment of the drive wheel taper roller
take out the bearing cup (2). bearing.

FIAT Print No. 603.54[275,/00m 94 }< 71992




MECHANICAL REAR WHEEL DRIVE
27 — 36

Adjusting the drive wheel taper roller bearings

14. Tighten screw (C3, page 3) to torque specifications
of 196 Nm (20 kgm or 145 ft.Ib), simultanecusly tum-
ing the wheel shaft in order fo assure proper seating
of all parts and components.

15. Slacken screw {C3) then re—tighten it 1o 88 Nm ( 8
kgm or 65 ft.Ib) stili turning the wheel shaft simulia-
neously in order to assure proper seating of bea-
rings.

16. Fit safety plate and lock by tuming screw (3) inorout
to nearest notch.

Note ~ Tum on or back up screw for a maximum angle
of 159,

17. Manuatly check free shaft rotation without end play
or resistance.

19. Fill inside recess ( a few pump strokes) with grasso-
fiat &9 through the nipple, remove it and fit plug (1).

Print No. 603.54.276.00 - 01 — 1992

PLANETARY GEAR REDUCTION UNIT
Disassembly-Assembly (Op. 27 120 32}

Remove unit from final drive case then proceed as tol-
lows:

—— A cauton A ——

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gioves and
special shoes.

1. Remove retaining ring (2).

2. Slide out pins and retrieve gears with needle bear-

ings, finally remove thrust washer (3).

3. Proceed to re-assemble the planet gear unit paying

attention to the following points:

a. procesd by reversing the disassembly sequence
of operations no. 1 and 2.

b. install thrust plate (3) first on the planet gear
carrier plate.

JD Manuals



F100 - F110 POWER TAKE-OFF
F120 - F130
371-1
POWER TAKE-OFF
540/1000 rpm PTO
1 21 fully indipendent of tractor
ground speed
or:
synchronized with tractor
gearbox
Engagement and controls ... ... ...t through oil--bath, multi-disc

clucth, electro—hydraukic control

Rotation {looking fromtractorrearend) ............. ... .. ... ... ...... clockwise
Bpead Selettion .. ... e manual, through hand lever lo-
cated at the operator's RH side
Engine speed at S40—mpmPTO ... ... . ... ... .. pm 196%
Engine speed at 1000-1pm PTO . . .. » 2120
PTO speed with engine munning at max. power rating:
= A DM » 630
1000 DM L e = 1085
Synchronized ground—speed PTO:
=5400mpm L, rotations/1 wheel turn 13.9
=000 P L » 238
Splined extension shaft dia:
= A0 DM 13/3" (6 spline) or
13/, (6 spline) (optional)
=000 P L e 135" (21 spline)

Clearance fit, gears and bearing bushings

49.910 10 49.940 mm
(1.9649 to 1.9661 in)
50.060 to 50.106 mm
(1.9709 to 1.8727 in)
0.120 1o 0.196 mm
{0047 to .0078 in)

Driven shatt dia. (5, page 31-3)

.D., bushings (3)

Clearance fit, shaft and bushings

44 .366 to 44.331 mm
(1.7467 to 1.7477 in)
44.400 to 44.425 mm
{1.7480 to 1.7490 in)
0.009 to 0.059 mm
(.0003 to .0023 in)

FIAT

{follows}
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POWER TAKE-OFF

31-2
POWER TAKE-OFF
{cont.)
540/750/1000 rpm powertake-off ... ... . ... ... ... ... ... refer to previos description of
540/1000 rpm PTO plus following
information
Engine speed at 750—pm PTO ... ... ... ... mm 2147
PTO spead with engine running at max. powerrating ........ . ... ... mpm 803
Splinedoutputshaftdia. . ............... .. ... . ... .. ... 13/g” (6 spline)
Synchronized ground-speed PTO, mm: ............ revolutions/1 wheel turn 176
PTO engagement clutch
L+ oil-bath, multi-disc, hydraulically
acluated
Number of clutch discs:
=V e 7
=V 8
Number of clutch engagementsprings .................................. 1
Shaft turning stop brake. type ........... ... ... .. ... ... ... shoe—brake, hydraulically con-
trofled acting on ciutch bell
Actuatingollpump . ... ... L the same of the power steering
hydraulics
Ol i, type . . .. paper carridge
LGN e at pump suclion
TORQUE DATA
DESCRIPTION Thread Torque
Size Nm kam ft.lb
Capscrews, PTOcase (Cy,page 31-3) ................... M16x15 211 215 155
Nut, PTOshaft (Co) .. ... o, M32x15 294 30 217
Seli—locking nut, PTO extensionshaft (C3) ................ M12x1.25 137 14 101
Srews, bearinghousing (Caj ... ... .. ... .. ... ..., M12x1.25 88 g 65
Plug, PTO braking device connection (Cs) ................. M35x15 83 85 &1
Cap, springretainer{Cg) ...... ... . ... . . ... M16x15 49 5 36
Screw, electro—valve (Cy,page 31-14) . ....... ............ - 541081 | 5510 .83 4t06
Screw, electro—valve pin (Cg. page 31-14) ................ - 471054 | 48t055 | 351040
SERVICE TOOLS 292870 Universal pressure tester kit, hydraulic
clutch.
X 293997 Replacer punch, clutch driving shaft
ATTENTION - Operations included in this section of the needle bearing (with 293800).
Manual must be performed using the ESSENTIAL tools X 293836 Protection, clutch driving shaft seal.
further evidenced by the identification code {X). X 293993 Replacer gunch, clutch driving shait
Besides, to work safely and achieve the best technical seal (with 293800 _
results, with additional savings of time andfatigue, these X 290785 Protection, clutch drum seal instalia-
mandatory tools should be used in conjonction with the tion.
suggested special tools listed below and further inte- 293812 Pilot pins, PTO assembly alignment.
grated withthe sglfumade ones for which you will find the 293800 Handle, {for 203993 and 293997).

on this manual.

) . 50063
List of the special tools necessary to perform service op-

erations covered by this section of the Manuai:

Print No. 603.54.276.00 - 01 — 1992

293999 Puller adapter, ciutch brake plunger.

Special tool for clutch spring cup
(with292651 and 292654) to be made in
the workshop (see page 31--3).
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F100 - F110 POWER TAKE-OFF
F120 - F130 31_3

~5

TrrT

el

e 12

50

Special tool for the PTO clutch spring cup (stamp
on tool the reference no. 50063){Metric dimen-
sions)

Material specification: Fe42C.

Sectional views of power take—off

a. Section through dual speed PTO (540-1000 rpm) — b. Section through 3—speed PTO (540-750-1000 rpm) — C4.
Capscrews, PTO case — Co. Nut, PTO shaft — Ca. Self-jocking nut, PTO splined extension shaft -- C4. Screws,
bearing housing — Cs. Plug, PTO braking device connection — Cg. Cap, spring retainer — 1. Driving shaft — 2. Driven
gears — 3. Driven gear bush bearings — 4. Engagement sleeves — 5. Driven shaft — 6. Permanent metal seals - 7
and 8. Cil seals — 9. Clutch engagement spring — 10. Actuating plunger — 11. Driven discs — 12. Driving discs — 13,
Return spring — 14. Braking device — 15. Clutch case — 16. Qil seal — 17. Retaining split—pin — 18. Clutch control
fines — 19. PTO speed selection control lever — 20. Speed selection control fork.

Note — At assembly apply sealing compound over surfaces X as reported on page 00-8.
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POWER TAKE-OFF
314

POWER TAKE-OFF TROUBLE-SHOQTING CHART

Fault

Diagnosis

Correction

Power take—off fails to operate

Power take—off will not stop (when
disengaged}

PTO clutch dragging

i

Low transmission oil level.
Clogged oil filter.
Inefficient hydraulic pumg.

Inefficient PTO engagement
switch.

No power is reaching electro—
valve: interrupted, faulty connec-
tions or defective remote control
switch,

PTO control electro—vaive (6,
page 21-10) stuck at discharge.

Fluid leakage past oil seals and
consequent pressure drop:
manifold or piston seals.

Inefficient PTO

switch.

engagement

No power is reaching electro—
valve: interrupted, tauity connec-
tions or defective remote control
switch.

PTO control electro-valve {8,
page 21-10;} siuck on delivery.

Inefficient PTO brake engage-
ment switch.

No power is reaching electro—
valve: interrupted, damaged con-
nections or defective remote con-
trol switch,

PTO brake control efectro—valve
{7, page 21-10) stuck on closed
position,

Worn—out PTC brake (14, page
31-3).

Top up oil level,

Replace fiiter.

Overhaul or replace pump.
Replace switch.

Restore electrical connections and
replace defective parts.
Overhaul or replace electro—valve,

Replace defactive seals.

Replace switch,

Restore electrical connections and
replace defective parts.

Overbaul or replace electro—valve.
Replace switch.

Restore electrical connections and
replace defective parts.

QOverhaul or replace electro-valve,

Replace brake,

Print No. 603.54.276.01 — 12 - 1592
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F100 — F110 POWER TAKE-OFF
F120 - F130 31-5

POWER TAKE-OFF
Removat-installation {Op. 31 114 20 - 31 116 20)

A caution A

Handie all paris with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gioves and
special shoes.

The removal of the power take—off and hydraulic clutch 3. Unscrew plug (2) and drain the rear transmission oil
assembly requires the foliowing: reservoir (remember that refill q.ty is 60 liters =
11-3/4 Imp. or 15.8 USA Gall}.

¥/
: —_—  ——

/ _ )
NONA e (AU
- N
A el 71
=3 Nz -
19666 | .

- 1. Remove the side front panel {1) from the RH side of

the tractor.
D T |
& w A
0 W,
17\ ~ / -
SN |
- ?m

2. Disconnect cable (3) from the positive pole of the
battery and insulate properly. 5. Remove retaining screws (5) and guard {6).

FIAT Print No. mﬁﬁ%ﬁ l.?é s 1892



POWER TAKE-OFF
31-6

6. Remove retaining screws and the two guard stop

wings (1).

19671

hook.

19ET0

8. Withdraw the securing pins (4) and retrieve the

drawbar mounting bracket (5).
Print No. 603.54.276.00 — 01 — 1992

9. Remove the tow-hook mounting support (6) caps-

Crews,

g Y

7
@»%! ©

g,‘ﬂ;

e ]

19674

o “I (Y \/

i
!
j

SSaaanls

et
i

10. Using a suitable hoist and hook (7) remove the tow—

ook mounting support (6).

11. Withdraw the pivot pin {8) and retrieve the adjust-

able rod (8).

JD Manuals



F100 - F110
F120 - F130

POWER TAKE-OFF
31-7

12. Remove the clutch lines (1) and speed selection
controt lever (2).

i [0
/ & > ] _
s m) ]/(?\ 3\ | 19678 .
13. Back off the power take-oft case refaining caps-
crews (Cq).

14. Using a suitable hoist and hook remove the power
take—off case {4) from the rear transmission hous-

ing.
FIAT

20274

Sealing compound application scheme at power
take-off case installation on the tractor rear trans-
mission housing.

The sealing compound types for application are indi-
cated on page 00-9.

15. Install the PTO case on the rear drive case paying
attention to the following important points:

a. proceed by reversing the removal sequence of
operations siarting from no. 14 back to ne. 1;

b. prior to re—joining the cases, make sure the re-
spective mating surfaces are thoroughily cleaned
and degreased, then apply a bead of a sealing com-
pound, approximately a 2 mm (.08 in} diameter, fol-
lowing the application scheme illustrated above;

¢. tighten fasienings to torque specification data of
page 31— 2.

— A caution A

Use suitable tools to align holes. PO NOT USE FIN-
GERS OR HANDS.

POWER TAKE-OFF

540/750/1000 rpm power take—off — Disassembly -
Assembly (Op. 31 114 46 - 31 114 47 - 31 114 48 -
31 114 60 — 31 116 46 — 31 116 47 — 31 116 48).

A cauton A

Handle all parts with great care. Do not put hands or
fingers between parts.

Woear safety equipment such as goggles, gloves and
special shoes.

Proceed as follows:

JD MapualsT
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POWER TAKE-OFF
31-8

4. Refitthe retaining ring (1) using a universal puller (5)

1. Place the power take—off assembly on a rotary shop and the special tool 50063 (6, see on page 31-3),
stand. screw on the first until freeing and removing the lock
ring {7).

T -‘5’\\\

NI g

ST N\

5. Remove the retaining ring (1) just fitted to carry out
the previous operation and retrieve the washer (8),
spring (9}, lower cup {10) and dish spring {11).

2. Remove the retaining ring (1) and retrieve the drive
gear (2).

O ‘-
N o
15682 @ l 1k Fﬁf—:')\‘ “

6. Bymeans ofthe special tool no. 294000 (12) and the
3. Retrieve the driven and drive disk pack (4) together slide—hammer type extractor 292927 remove the
with inside gear {(3). cup (13} and inside bearing {14).
JD Manuals
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F100 - F110 POWER TAKE-OFF
F120 - F130 : 31 - 9

7. Use compressed air to remove the clutch contro
plunger (1}, ' (Ca).

11. Remove mounting plate (3} complete with drive

8. Unscrew the clutch actuating fluid Jines (2) and re- shaft.
move them.

6%6%l£b

PNy (P ,,r;g;ﬂ: d
= G {
W/ 4 \

()
”’ e
19683

- 12, Remov lock pin {4) securingthe pawl (5) and retrieve
9. Unscrew the driven shaft nut (Cy). the latter.

FIAT Print No. 603.54.276.00 = 01 - 1992



POWER TAKE-OFF
31-10

13. Unscrew the nut (C), withdraw the shaft {1} and re- 16. Remove the retaining ring {5) and retrieve the bear-
mave the compiet pack of driven gears (2) together ing (6).
with forks and rod.

17. Pull off the upper bearing (7) using a slide—h.. mer
type extractor with expansion puller.

@ i
5 ﬂf
g bl
19699 bt %i“ rg700
E -
18. Withdraw the split pin (8) and remove the complete
15. Remove the oil seal (4). speed selection control lever (9).

Print No. 603.54.276.00 — 01 — 1992 JD Manuals



F100 - F110 POWER TAKE-OFF
F120-F130 31 - 11

19

2. E:;ﬂdgﬁaﬁcrews (2) securing the hydraulic duich 23. Rempve retaining ring (8) and withdraw gears (3)

and thrust piate (10}.

19703

21. Withdraw thrust plate (4), bearing inner race (5),
gear (8), header (3) and make sure to pay a particu- 24. Place mounting plate (11} ontwo woodenbilocks and
lar attention to the sealing segments {7). extract the shaft (12) by brass punch and hammer.
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POWER TAKE-OFF
31-12

25. Open retaining ring {1) and remove bearing {2). 28. Proceed similarly with the oil seal (4).

26. Assembie PTO unit paying attention to the following
important points:

a. proceed by reversing the disassembly sequence
of operations starting from no. 25 back to no. 1;

b. inspect all oil seals and gaskets and replace
where necessarny;

¢. tighten fastenings and hardware to torque specifi-
cation data of page 31-2;

d. see illustrations on page 31-3 for correcl place-
ment and orientation of cormponent parts;

€. proceed as further indicated.

— A caution 4A —— /
Use suitable tools to align holes. DO NOT USE FIN- ek

GERS OR HANDS.

29, Install bearing (5) on power take—oft drive shaft (6}.

27. Drive the upper bearing (3} in place using a suitable 30. Position the driving shaft (6) compteu_e \jviih l_)earing
installer tool. on the mounting plate (8) then fit retaining ring (7).

JD Manuals



F100 - F110
F120 - F130

POWER TAKE-OFF
31-13

ﬁg(@u' |

;’L”;g*' /

19113

(2
—O

31. introduce the driven shaft (1) in the clutch housing
(2) and hold it in place through a suitable support (3)
unti! the assembly is completed.

32. Fit oil seal {4) using the specific protection tool no.
290785 (5).

Note — Wait about15 minutesbefore installing the clutch
control piston {6).

19?16&8 IQ

33. Driveinthe bearing {7) using specialtool 293997 (8)
complete with handle 293800.

FIAT

34. .Position the cup (9) in place using special tool
293998 {10} complete with a hex. head, M 14 x 1.5
screw of a suitable length.

19719

Sectional view of the ground-speed power take—
off synchronized with the tractor gearbox.

1. Driving shaft — 2. Engagement sleeve ~ 3. ldling gear
-4, Driving shaft —5,6 and 7. Retaining rings — 8. Driving
shaft (1) bearing.

FPrint No. 603.54.276.00 - 01 - 1992
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POWER TAKE-OFF
31-14

PTO BRAKE CONTROL ELECTRO-VALVE
Replacement (Op.31 104 84). -

A caution A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goeggles, gloves and
special shoes.

To replace the PTO brake engagement electro—valve
control, proceed as foilows:

I
/ \
NN : !
= i
-l " - 2 h [ -:
1;& A . \ r =

1. Remove the front R.H. side tractor hood panel (1).

S~

2. Disconnect battery positive cable (3) and insulate it.

Print No, 603.54.276.00 — 01 — 1992
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3. Disconnect electric lead (2).

{4).

m

Unscrew pin {Cg) and withdraw it.

6. :When re-fitting the electro-valve pay attention to
the following:
a. proceed by reversing the removal sequence of
operations starting from no. 5 back to no. 1;
b. tighten fastenings to torque specification data of
page 31-2.

PTO ENGAGEMENT CONTROL ELECTRO-VALVE

Replacement (Op. 27 110 88) o
Proceed in the same way already deatt with in cohnec-
tion to the PTQ brake electro—valve control.
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F100 - F110 BRAKES
F120 - F130
33—~1
BRAKES
Type
-service brakes ... oil-bath disk acting on differential
shafts
-parking brake . ... ... e three oil-bath disks acting on
bevel pinion shaft
Controls;
—SEIVICE BIAKES . e hydrostatic, indipendent pedais
{or latched for joint operation)
—parking brake . ... . e mechanical, through hand-con-
trol laver
Service brake diskmaterial .. .. ... sintered
Parking brake disk material ....... .. .. .. ... steel
Parking brake lining material ........ ... . .o o i il sintered
or
organic conglomerate
Disk thickness:
S SEIVICE DTAKE . 10 mm (.39 in)
Permissible wear limit . ... ... . 8.6 mm {.34 in)
mparking brake .. ... e 6 mm (.24 in)
Parking brake lining thickness:
1 L= 31to3.4mm{12to.13in)
-intermediate ... e 42t045mm {16t0 .18 in)
Brake pedals and shatft
Brake shaft journaldia. ....... ... .. . . . e e 24.967 to 25.000 mm
{.9829 to .9842 in)
Bushing [LD. ... e 25.050 10 25.200 (%) mm
{.9862 to 9921 in)
Shaftclearance fit . ... 0.050 to .233 mm
(.0020 to .0092 in)
Brake pedalbore LD, . ... ... e e e 30.927 to 30.966 mm
{1.2175t0 1.2191 in)
Bushing O.D. ... e 31.000 to 31.050 mm
(1.2205 to 1.2224 in)
Bushing interference fit . ... ... 0.034 to 0.123 mm
{.0013 to .0048 in)
Hydrostatic drive
Hydraulic pump .. ..o e e e 2 master cylinders indipendently
operated through brake pedals
Working Gil pressure ... ... 17.6 bar {18 kg/sg.cm = 256 psi}
Control pedal adjustment ... ... .. .. see page 33-9
Brake systemairbleeding ....... ... ... see page 33 - 10
{%) Dimension after force~fitting, no reaming.
TORQUE DATA
Torgue
DESCRIPTION Thread k
size Nm kgm ft.lb
Stud nuts, final drives to rear axle case (Cq1, page 33-2) .............. Mi14xt5 176 18 129
Capscrews, brake housing to rear axle case (Cz, page 33-2) ......... M10x1.25 49 5 36
Guide screws, parking brake mobile lining {Cy, page 33-2} ........... M14x1.5 24 2.5 18
JU Vianuals

FIAT

Print No. 603.54.276.01 — 12 — 1992



BRAKES

33-2
SERVICE TOOLS
20 w845 'f/-l\

o fe20 50 A/ ATTENTION — Operations included in this section of the
0 Manual must be performed using the ESSENTIAL tools

© | N further evidenced by the identification code (X).
I T [ | M20x15 Besides, to work safely and achieve the best technical
& ) e - results, with additional savings of time and fatigue, these

1

70
o,
b
-
T
: ¥ l
b Bt
S |
o P SR
12924 I\TJ +

Self-made tool for final drive disassembly-assem-
bly. (Etch no.50066 on completed tool — Metric di-
mensions).

Material specification: Fed2 steel.

20300

mandatoyy tools should be used in conjunction with the
suggested special tools listed below and further inte-
grated with the seli-made ones for which you will find the
necessary working drawings and specifications directly
on this manual.

List of the special tools necessary to perform service op-
erations covered by this section of the Manual:

50066 Stand bracket, final drive disassembly-
assembly,
292400 Universal lifting hook, rear wheels.

RIS

Sectional views through the service and parking brakes

Cy. Stud nuts, final drive to rear axle case — Cp. Capscrews, brake housing to rear axle case — C3. Guide screw,
parking brake mobile lining — 1. Oil seals — 2. Brake pressure ring — 3. Brake disk — 4. Final drive housing spacer —
5. Brake linings — 6. Brake disks — 7. Brake lining housing — 8. Parking brake hand control lever,

Note — At assembly apply sealing compound to surfaces X according to instructions of page 00-9.

Print No. 603.54.276.01 - 12 - 1992
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F100 - F110
F120 - F130 BRAKES

33-3
BRAKE TROUBLE-SHOOTING CHART
Fault Diagnosis Correction
Pedals hard to operate. 1. Seizure of the hydraulic master | Repiace the brake actuating pump.

cylinder involved.
2. Chocked or flattened hydraulic | Clean or replace pressure lines.

lings.
Brakes remaining blocked as pedais [1. Stuck brake pistons (3, page |Free piston and, if necessary, re-
are released. 33-10). place seals.

2. Seized master cylinders, Replace the brake actuating pumps.

Brake noise. 1. Worn brake disk (3, page 33-2) | Replace brake discs.

hinings.
Excessive pedal travel. 1. Presence of air inside brake hy- | Air bieed the brake hydraulic sys-

draulic control system. tem.

2. Worn brake hydraulic pursps. Replace the hrake actuating pumps.

3. Cil ieakage from pressure lines. | Remove causes of leakages.
Unbalanced braking. 1. Wrong tyre pressure. inflate tyres to correct pressure.

2. Worn brake hydraulic pumps. Replace the brake actuating pumps.

3

Chocked or flattened pump con- | Clean or replace pressure lines.
necting line.

4. Chocked or flaitened brake pres- | Clean or replace pressure lines.
sure line.

$. Worn or damaged cil seals (4, | Replace oil seals.
page 33—10} on a brake piston.

6. Wornlinings onone brake disk {3, | Replace disk.

page 33-2).
Poor braking action. 1. Worn brake disks (3, page 33-2) | Replace brake disks.
linings.
2. Worn brake hydraulic pumps. Replace the brake actuating pumps.
3. Presence of air inside brake hy- | Air bleed the brake hydrautic sys-
draulic control system. tem.

4. Qil leakage from pressure lines. | Remove causes of leakages.

8. Wom or damaged oil seals (4, | Replace oil seals.
page 33—10) on brake pistons.

Inefficient parking brake., 1. Brake controls out of adjustment. | Adjust correctly.
2. Worn brake segments (5, page | Replace brake segmenis.
33-2).
j’raclor remgins braked upon releas- | 1. Hindered controllever returntrav- | Remove obstructions.
ing the parking brake hand control el.
lever.

2. Seized brake disk segments (5, | Free and replace damaged paris.
page 33-2).
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BRAKES
33-4

BRAKE, RIGHT OR LEFT . )
Removal-Instailation (Op. 33 202 65) 3 ’
]

—— A DANGER 4 —— N ]

Lift and handle all heavy components using lifting equip- ] - /

ment of appropriate capacity. 4
Ensure that units or parts are suppored by suitable =
slings or hooks. Ensure that no one is in the vicinity of
the load to be lifted.

Separate and remove final drive case as follows:

4, Unscrew plug (2} and drain rear drive case oil noting
the refill quantity : 60 liters (15.8 USA or 11-3/4 Imp.

1. Place a stationary stand {4) under the rear drive Gall).
case.

20245

§. Attach hook 292400 (5} to the wheel, remove the at-
2. Remove front panei section (1) from the tractor R.H. taching capscrews and finally the wheel, complete,
side. using a hoist.

Print No. 603.54.276.00 — 01 — 1992
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F100 - F110
F120 - F130

BRAKES
33-5

6. Loosen and remove the ¢cabin rear mounting caps-
crew.

20247

7. Remove capscrews (1) securing the main fuel tank
support.

A T

8. Removethe cabin rear mounting bracket capscrews
2).

FIAT

9. Propup slightly the cabinrearend, if necessary loos-
enthe attaching capscrew on the opposite final drive
case, fit a supporting wooden block (3} for safety,
then remove the cabin mounting bracket {2).

10. Remnve attaching capscrews and finally the imple-
ment hitch sway limiter rod mounting bracket (4).

11. Withdraw cotter pin (5) and remove the auxiliary ram

mounting pin.
Print No. 603.54 — 071 - 1992
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12 ‘I_'le upthe auxiiary ramto lift rod with as shown inthe
figure, 15. Remove the outer ring gear (3), spacer (4} and re-
trieve friction disc.

13, Attach tool 50066 (1) (see page 33-2) to the final 16. Press onrelevant brake pedal and retrieve pressure

drive case, remove the screws and separate it from ring (5).
the rear drive housing. 17. Check oil seals and replace them il necessary.

A caution A

Use suitable tools to align holes. DO NOT USE FiIN-
GERS OR HANDS.

18. Re—join the final drive case to the rear drive housing
paying attention to the following important points:

a. proceed by reversing the removal sequence of
operations starting from no. 17 back tc no. 1;

b. see illustrations on page 33-2 for correct place-
ment and orientation of component parts;

c. prior to re—fitting the final drive 1o the rear drive
housing make sure that mating surfaces are thor-
oughiy cleaned and degreased , then apply a bead
of sealing compound , approximately a 2 mm (.08 in}
diameter, following the aplication scheme of page
33~7;

. d. tighten fastenings and hardware to the torgue
14. Retrieve the wheel shaft (2). specification data of page 33-1.

Print No. 603.54.276.00 - 01 — 1992 JDM |
anuals



F100 - F110 BRAKES
F120 - F1
0 30 33-7

Application scheme of sealing compound to final drive and rear axle housing mating surfaces.
Sealing compound types are indicated on page 00-9.

HYDRAULIC BRAKE PUMP
Removal-Instaltation (Op. 33 202 46)

A cauton A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

To remove pump proceed as follows:

_—

— .

{

19603 —

1. Remove front panel section (1) from the tractor R.H. 2. Disconnect positive battery cable {3) and insulate it.

side.
_ JD Manuals
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20306

] 6. Remove spring clips (3), withdraw the respective
(1). pins and free the pump control levers (4).

\\
e

=

20304

4. Detach the fuel tank cap and pressure gauge feeler .
electrical connections (6 and 7). 7. Remove the brake pump attaching screws (5).

5. Disconnect and remove brake pressure lines (2). 8. Retrieve brake pump assembly.

JD Manuals
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—— A caution A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

12. Re—install the brake pumps paying atiention to the
following important points:

a. proceed by reversing the removal sequence of
operations paying attention to the following impot-
tamt points:

b. make the following adjustment and bleed air out
of system following the proced-ire of page 33-10.

9. Separate oil reservoir {1} from brake pumps. Brake pedal adjustment,

13. With brake pedais (4) connected to respective yokes
and connecting pin {5) withdrawn, measure height
(H) from center of pedals to top of footboard which
should read approximately 184 mm (7-1/4 in).

10. Remove pressure feeler connection (2) and un-
screw nut (3) to detach pump from connecting line.

/

/

) 14. If correction is needed, slacken jam nuts and furn in
11. Remove attaching screw and connecting line from or out the scraw on yokes (8) until the correct height
pump. (H) is obtained. Tighten jam nuts.

FIAT Print No. 603.54 276,00 - 01 1 1902
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a.

gW\\\- b
s odl

S

Cut—out view of brake pump.
1. Pump housing — 2. Spring — 3.Piston 4. Oil seals.

BRAKE HYDRAULIC SYSTEM
Air bleeding (Op. 33 204 04).

Air bleeding must be made any time the hydraulic sys-
tem has been subject to disassembly or equivalent op-
erations.

Proceed as follows:

1. Thoroughly clean surfaces around bleed screws (5)
and oil reservoir cover (6).

20315

2. Make sure from both sides that the oil reservoir is
filted, prior and after bleeding.

Note - Clean the previously bleg oil accurately through
proper filtering before re-using it.

3. Press onleft pedal, slowly and over its full travel,
in order to pressurize the oil in the system.

Print No. 603.54.276.00 — 01 — 1992

With pedal fully pressed down turn out the bleed
screw (5} of about halt—a-turn and fet oil and air
bubbles out.

. Tum the screw (5} in again and repeat above opera-

tions until oil flows out free of air.

Press again on left pedal to pressurize the system :
this condition exists when the pedal travel becomes
normai again.

Repeat previcus operations on the right pedal also.

Finally, top up oil level in the reservoir (6.

. On tractors equipped with hydraulic trailer brake
valve, in addition to the previous operations bleed air
through the screw (7) as done with screw (5).

10. Finally, top up oil level in the reservoir (8).

JD Manuals
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HANDBRAKE SECTOR PLATE SUPPORT Ay, )
Disassembly-Assembly (Op.33 110 40) 3 l
]

— A DOANGER A —— NS ]

Lift and handi€ all heavy components using lifting equip- Ny /

ment of appropriate capacity. 1]
Ensure that units or parts are supported by suitable =
slings or hooks. Ensure that no one is in the vicinity of
the load to be lifted.

NS

19605 -

Proceed as follows:

3. Disconnect positive battery cable {3} and insulate it.

4. Unscrew plug (2) and drain rear drive case oil noting
the refill quantity; 60 liters (15.8 USA or 11-3/4 Imp.
1. Place a stationary stand {4) under the rear drive Gall).
case.

/ \
i
NN
1
=3
:' % %/
19666 ¥ | B 0 20245
5. Attach hook 292400 (5} to the wheel, remove the at-
2. Remove front panel section {1) fromthe tractor R.H. taching capscrews and finally the wheel, complete,
side. using a hoist.
FIAT Print No. 603.54,.276.00 — 01 - 1992
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7B =

6. Shut offthe fue! cock (3) between main and auxiliary 9. Hemove attaching screws and step ladder (1).
tanks.

10. Remove attaching screws and the cab mountuing
bracket {9).

11. Remove attaching screws and fuel tank clamps (4
8. Turn out the cabin front mounting screw (8). and 5).

Print No. 603.54.276.00 — 01 - 1992
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1T o000

12. Remove attaching screws (1) and guard channel 15. Remove the fuel tank front bracket screws (5).
(2. :

13. Remove clamp (3) and fuel pump feed line (4).

/ | (
— e
T [

T t
r-‘#
p N

o N
20319 {} (J
14, Place a hydraulic troliey jack under the fuel tank. 17. Remove the fuel tank rear bracket screws (6).
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18. Loosen clamp (7) securing hose (8) and disconnect
the latter from pipe (9).

22. Disconnect breather line (4) from fuel tank.

23. Lower the jack completely and retrieve fueltank and
mounting bracket.

24. Remove the handbrake lever.

25. Remove attaching screws and handbrake control
20. Loosen clamp {1) and remove hose (2) from pipe. unit.

Print No. 603.54.276.00 - 01 — 1992 JD M
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28. Straight t satety plat 1). .
6. Straighten out safety plates (1) 29. Withdraw control lever and retrieve inside lever (3}.

— A cauton A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS,

30. Re—-assemble the parking brake paying attention to
the following important points:

a. proceed by reversing the disassembly sequence
of operations starting from no. 29 back to no. 1;

b. see illustrations on page 33-2 for correct place-
ment and crientation of component parts;

¢. pricr to re—instailing the parking brake unit in the
transmission case make sure that mating surfaces
are thoroughly cleaned and degreased, then apply
a bead of a sealing compound, approximately 2 mm
(.08 in) diameter, following the application scheme
illustrated below;

d. tighten fasienings tc torque specification data of
page 33— 1.

27. Remove guides (Cs) and retrieve the brake secior
plates.

20026

20275

28. Remove snap ring (2).

- Application scheme of sealing compound to hand-
Note - Arrows show marks for alignment at assembly. brake and transmission housing mating surfaces.
Jointing compound types are indicated OR/Fage 00-9.
JD Manuals
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PARKING BRAKE HAND CONTROL LEVER
Travel adjustment {Op. 33 110 08)

This adjustment must be made any time the handbrake
unit has been subjected to disassembly or equivalent
operations and when free travel measured on the lever
arip is excessive,

Proceed as follows:

2. Hnot, remove plug (1).

A Sy

20531

1. Actuate the parking brake a few times , applying a 3. Tuminthe nut until lever makes no. 2 steps by apply-
force of about 400 N {40.7 kg or 901b) in order to con- ing aforce of 500 60N {5.1t06.1 kgor 11 to 13 Ib).
solidate the assembly. ]

Apply a force of 50 to 80 N (5.110 6.1 kg or 11 to 13 4. Refit plug (1).
Ib) centrally on the grip and check if control lever 5. Verify that spy lamp blinks before lever has gone
goes over no. 2 detents on the toothed sector. over the 2 steps on the sector.

_ JD Manuals
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35-1
REAR HYDRAULIC LIFT
Ty separate position and draft controls
plus mixed position/draft control feature
CONtrOl . . through two separate, indipendent
levers
Vario-speed sensitivity control . _......... ... automatic, through a specific hydraulic
uhit located inside of the hydraulic lift
LIFT—O-MATIC .. push—bution operated, it allows quick
lift arms raising/lowering action without
any handling of control levers
Arms lowering speed adjustment ... .. ... ... .. ... through screw—and-jam nut device lo-
cated on the hydraulic control valve
Single—acting cylinder
—bore and stroke ... ... 115 x 159 mm {4.52 x .25 in)
—displacement ... ... 1651 cu.cm (100.74 cu.in)
Reliefvalvesetting ....... ... ... ... ... .. ... . ... .. 190 to 195 bar
(194 to 199 kg/cm?2 — 2755 to 2827 psi)
Cylinder safety valve selting ............................ [ 210 to 215 bar
{214 1o 219 kg/cm? — 3104 to 3176 psi)
Plungerdia. ... ... 114.978 to 115.000 mm
{4526 t0 4.527 in)
Cylinderboredia. ............................... P 115.036 to 115.071 mm
{4528 to 4.530in)
PlUnger running Clearance . ... .......cc.uoue o 0.036 to 0.093 mm {.0014 to .0037 in)
Rockshait journal dia.
-RH.side ................. PP 59870 tc 60.000 mm
{2.36110 2.362 in)
—LH side .. 64 970 1o 65.000 mm
(2.557 to 2.559 in)
Bush bearings 1.D., force—fitted in lift casing
— R S 60.100 to 60.184 mm
(2.366 t0 2.369) {1}
—LH. side .. 65.100t0 65.184 ™
(2.562 16 2.566 in;
Rockshaftworking clearance . ... . ... . . ... ... 0.100 to 0.214 mm (.0039 t0 .0084 in)
Bush interference fitin lift casing seats .............. ... ... ........ 0.065 to 0.185 mm (0025 *» 0072 in}
Rockshatt end float with lift arms installed .......................... 0.2 10 1.4 mm {.0079 to .0551 in)
(1) Final force—fitted dimension, without reaming {fotlows)
/ g el /’{%
T

R M

N
4
A

202719
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35-2

REAR HYDRAULIC LIFT

{cont.)

Draft relay lever hollow shaft { 1), 0.D. ....... ... ... ... ..........

Shaft housingbore, LD. .. ... ... .. ... .

0.020 to 0.105 mm {.0008 to .004 in}

21.967 to 22.000 mm
{8648 to .8661 in)
22.020 to 22.072 mm
(.B669 10 8680 in)

Ciearance fit of position relay ever pivot inside draft control relay lever
jholiow shatt

Draft controi relay lever hollow shaft, LD, ... .. .. ... ........ ..

0.016 10 0.086 mm (000« to 0033 in

13.973 to 14.000 mm
{.5501 to 5512 in)
14.016 to 14.058 mm
(.5518 to .5535 in)

{follows}

Frint No. 603.54.276.00 — 01 — 1992
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F100 - F110 HYDRAULIC SYSTEMS

F120 — F130 35_3
REAR HYDRAULIC LIFT

feont }

Clearance, control valve spool (7, page 35-4)andseat ..............

Clearance, control valve in housing bore

0.008 to 0.012 mm {1
(.0003 to .0005 in )
0.008 to 0.014 mm {")
(.0003 to 0005 in)

Check valve spring (8, page 35-4) data:
—freelength ... ...

—lengthunder load of 5210 56 N(5.2810 5. 72 kg—11.6t0 126 1b) ...

25.5 mm (1.0 in)
17.5 mm (.63 in)

Control valve spool return spring (9, page 35-4):
- free tength ..

—length under load of 31.710 35 N (3.23t0 3.57kg— 711078 1b) .. ..

50.5 mm (2.0 in)
34 mm (1.34 in)

Piiot valve spring {10, page 35-4) data:
=freelength .. .. .

~ length under load of 103 to 1147 N {10510 1.7 kg-2310261b) .. ..

44 mm (1.73 in)
29 mm (1.14 in)

Lowering speed adjustment valve spring (11, page 35-4) data:
—freelength . ... ... . .

- length under load of 67 10 73N (B86t0 746 kg~ 1510 1651b) ... ..

34 mm {1.34 in)
27 mm {1.06 in)

Sensitivity valve spring {1, page 35—4) data;
—teelength ..o e

—length under ioad of 65t 7IN (66 t0 72 kg — 14510 161b) .......

48 mm (1.83 in}
32 mm {1.26in)

Sensitivity valve spring (2, page 35—4) data:
—free length

—length under load of 0.910 1 N {(0.0910 0.11 kg—- 210 .251b) ....... )

21 mm (.82 in}
13 mm (.51 in)

M Control valves and speols are selectad prior to assembly 10 meet specification fit.

FAT
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HYDRAULIC SYSTEMS
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Rear hydraulic lift control valve cut-outs

NOTE — Prior to installation of seals 3,4,5 and 6 heat their respective back—up discs in oil at a temperature of about
50 °C (122 °F). .
Fit seal {5) and its back—up plate using protection tool 293865/1. _ )

Fit seal (6) and its back--up plate using protection tool 293984, Seals (3 and 4) and associated back—up discs can be
fitted without any protection, using solely normal precautions to prevent damage.

Print No. 603.54.276.00 - 01 -~ 1992
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0-F130 35-5
REAR LIFT HYDRAULIC PUMP
Fitter
TP e fulfiow, replaceable paper cartridge
LoCatOn .. pump intake, on the R.H. side of trans-
mission case
Pump
TP gear type, drawing oil from trasmission
case
Location ... ... L on the right-hand side of the trasmis-
sion case
Model . ... Caz
Make . . FIAT
L+ 11« I actuated by P.T.O. shaft
Rotation (fromdriveend) ... ... ... .. . ... .. .. . clockwise
Engine/pump M ratio .. ... .. .. 1:1.261
Max. speed {with engine running at max. power rated speed) ......... 2902 rpm

Rated capacity at max. speed ... ... . ...
Test bench capacity at 1450 rpm and 153 bar (156 kg/cmy — 2495 psi):

— new or reconditioned pump
—USed PUMP . ...
—test oil temperature

55.4 cu.dmy/1 (Vmin — 12.1 UK gal/min}

25.8 cu.dmvi (I/min -~ 5.67 UK ga¥/min)
18 cu.dm/1 {/min — 3.96 UK gal/min)
551to 65 °C. {173 to 203 °F))

—test ol viscosity . ...... ... .. SAE 20
{foflows)
J 7 7 -
B Y
r‘ s "] |
LSS
{ PR
‘;' i {1
e B [0
N i)
¢O¥
\.e = iy
FTHT X
20239
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HYDRAULIC SYSTEMS

35-6
REAR LIFT HYDRAULIC PUMP
fcont)
Drive/driven gear (1} shattdia. .................................... 17.400 to 17.418 mm
{.6850 to .6857 in)
Bearingseat (2) LD, .. ... L 17.450 to 17.475 mm
{.6870 to .6880 in)
Shaftrunning clearance .................... ... 0.032 10 0.075 mm (.001 to .003 in)
-max.permissiblewear .......... . ..., 0.1 mm {.004 in)
Gear (1) radial clearance inpumpbody ............ ... . ... . ..... 0.020 to 0.064 mm (.0008 to .0025 in)
Max. permissible wear on pump body, gear location, suction side . . . . . 0.1 mm (.004 in)
Gear(flankwidth . ...... ... ... ... ... .. ... ... ... v 30.800 to 30.815 mm
{1.212t0 1.213in)
Bearing (2) width ... .. ... ... 24.490 to 24.510 mm
(.964 to .965 in)
Gear and bearing housing {3} widthinpumpbody .. ......... .. . . .. 79.935 to 79.960 mm
_ (3.147 10 3.148 in)
End float of gears complete with bearings in pump body ( on reconditioned
PUMDS AlSO) .. ... 0.100 to 0.180 mm {.004 to 007 in}
IMPLEMENT LINKAGE
TYPe . 3—point hitch
CalegOTY . .. .. 2nd

.............................................. through lower links and sensing bar

Max. lifting capacity, measured with centre of gravity at 610 mm {24 in)
from the lower link ball ends, starting with links on herizontal position
(upper link connected to top bracket hole):

—without auxiliary ram ... .. ... .. ;. 4354 daN {4440 kg) (9788 Ib)
—withauxiliary ram . ....... .. .. . 5464 daN (5572 kg) (12,284 Ib)
{follows)

Print No. 603.54.276.00 ~ 01 - 1992

JD Manuals



F100 - F110
F120 - F130

HYDRAULIC SYSTEMS
35-7

IMPLEMENT LINKAGE

{cont.)

Max, lifting ioad, starting with lower links in horizomal position

{ upper link connected to top bracket hole):

— F100 (centre of gravity at 1394 mm or 54.88 in from ball ends):
— without auxiliary ram
—with auxiliaryram ... ...
— F110 (centre of gravity at 1394 mm or 54.88 in from ball ends):

— without auxiliary ram
—wWilh auxiAry P ... . s
— F120 Turbo {cenire of gravity at 1554 mm or 61.18 in from ball ends):
- without auxiliary ram
—withtauxiliaryram .......... ... ... ... .
— F130 Turbo (centre of gravity at 1650 mm or 65 in from ball ends):

— without auxiliary ram
- with 1 auxiliary ram

3899 daN (3976 kg) (8765 Ib)
5756 daN (5870 kg) (12,940)

3850 daN (3926 kg) (8655 Ib)
5684 daN (5796 kg) (12,778 Ib)

3818 daN (3893 kg) (8582 ib)
5636 daN {5747 kg) {12,670 Ib)

3771 daN (3845 kg} (8746 1b)
5566 daN (5676 kg} (12,513 Ib)

Max. travel at lower link balls with fully extended lift rods

740 mm (29.138 in)

Sensing bar dia

34,861 to 34,900 mm
(1.3795 to 1.3740 in)

Sensingbarendfloat ......... . ... . ... 1.9t0 4,5 mm (075 to .177 in)
REAR HYDRAULIC LIFT AUXILIARY RAM
YD single—acting
Quantity . ........ ... no. 1
REMOTE CONTROL VALVES
Fier full-flow, with paper cartridge (the
same of the lift hydraulics)
PUMID gear type {the same of the lift hy-
draulics}
Auxiliary rams
LoCatioN . madular pack, inline {up to a max. of
four elements) attached to the top of
the hydraulic it
Control

by two hand levers
190 to 195 bar
{184 to 199 kg/em? - 2755 to 2827 psi)
single and double acting, convertible,
with float control and automatic release

JD Manuals
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35-8
TORQUE DATA
DESCRIPTION Thread size Torque
Nm kgm f.lb
Hydraulic lift
Capscrew, litt to rear transmission housing (G4, page 35-2) . ......... M 14x1.5 142 145 105
Capscrew, control valve to hydraulic lift (Cp, page 35~2) .. ......... .. M 8x1.25 32 33 23
Capscrew, lift arm pads {(C3, page 35-2) . ... ..................... M 14x1.5 142 145 105
Nut, position control leverpivot .. ........ ... .. ... ... ............ M 10x1.25 14,7 1.5 11
Nut, hand lever quadrantbracketstuds ....... ... . ............. M 8x1.25 23 24 17
Screw, hydraulicliftcylinder . ... ... . ... .. ... .. ... .. ... . ... M 16x1.5 279 285 206
Plug, check valve {C4, page 35-4) .. ... ........................... M 24x1.5 83 8.5 61
Cylinder safety valve (Cs, page 35—4) .. .. ... ... ... ... .. .......... M 20x1.5 a3 8.5 61
Plug, pilot valve (Cg, page 35—4) ... ... ... ... ... M 20x1.5 54 55 40
Hydraulic pump
Nut, drive coupling(C7.page 35-6) . ......... .. ... . ... i 20 UNC-2B 29 3 215
Capscrews, pump and fitersupport . ......... ... ... .. ... ...... M12x1.5 B3 85 615
Implement linkage
Capscrew, sensing bar support M 18x1.5 304 1l 224
Capscrew, check linkmounting ... ... ... .. ... ... .. ... ...... M 18x1.5 304 3 224
Nut, draft control rod . . . M 10x1.25 38 37 27
Nut, armthrustringscrew ... ... ... . . .. . ... . ............ M 12x1.25 98 10 72
Auxiliary rams
Capscrew, ram moUnting ............... ...t M 10x1.25 127 13 a4

SERVICE TOOLS

ATTENTION - Operations included in this section of the
Manual must be performed using the ESSENTIAL tools
further evidenced by the identification code (X).
Besides, to work safely and achieve the best technical
results, with additional savings of time and fatigue, these
mandatory tools should be used in conjonction with the
suggested special tools listed below and further inde-
grated with the seli-made ones for which you will find the
necessary working drawings and specifications directly
on this manual.

List of the special tools necessary to perform service
operations covered by this section of the Manual:

291359/2  Sling hook, hydraulic lift.
X 293813 Installer, fift piston w/ seal.
X 293985 Driver, rockshaft seal instalation.
291215 Hook, fift linkage spring removakin-
stallation.
X 293839 Driver, needie roller bearing installation

on lift control iever bushing.

Print No. 603.54.276.00 — 01 — 1992

293838

293838

293838

X 293981
X 291862
X 291863

293865/

292870
290284
290828
X 290824

Driver, roller needle bearing installation
on draft control lower lever.

Driver, rotler needle bearing instaliation
an drait control upper lever.

Driver, roller needle bearing installation
on draft control linkage.

Centering pin, draft control adjustment.
Wrench, cylinder safety valve setting.

Wrench, lift pressure relief valve setting
ring—-nut.

Protection, seal installation on arms
lowering speed setting pin (if already in
possess of protection 293869, consider
that same can be modified following in-
dications of working drawing on page
35-9 10 be transformed into 293865/1).

Pressure test kit.

Hand pump, valve setting.

Adapter, cylinder safety vaive seiling.
Adapter, litt pressure relief valve set-

ting.
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X 293982 Adapter, contro! valve fiuid tightness
check.

X 293978 Wrench, arms raising height setting.

A
i
X 293984 Protection, pilot vaive seal. 3 :
d ]
"
X 293980  Adijuster, draft controf. 1 _£82-5:
T 3
X 293979  Adjuster, draft and position control. ’ f
-‘:'/LL 1A
293987 Tierod, rockshaft bearing bushings.

293988 Nut {for use in conjonction w/ 293987)

293989 Bushing (for use in conjonction w/
293987)

293990 Bushing (for use in conjonction w/

293987)
Modification of protection 293865 adapting it to
seal installation on the arm lowering speed adjust-
293983 Adapter (for use in conjonction w/ ment pin (pre-modification tool becomes
291359/2) ' 293865/1).

] iy
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-
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o - 1 =
& ’ 150
7

$10-8
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@
.1“‘“‘:\;
134

L

Modifications of adapter 293849 for checking fluid tightness of control valve metering (post—modification
tool becomes 293849/1).

NOTE - This tool is superseded by the new 293982,
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35-10

REAR HYDRAULIC LIFT TROUBLE - SHOOTING CHART

Fauh

Diagnosis

Correction

Lift fails to operate.

Erratic, jerking operation.

Rockshati rises too slowly.

Rockshaft lowers too slowly.
Rockshaft rises too fast.

Rough lift interventions.

Lift interventions too slow.

Clogged oit fitter.
Control valve siuck at discharge.
Inefficient purnp.
Clogged oil fiter.

Ingress of air inside pump inlet li-
ne.

Clogged oil titter.

Qil leakage past seals and conse-
quent pressure drop: piston gland
or seal on cylinder delivery con-
nection.

inetticient pump.

Arm lowering speed out of adjust-
ment.

Arm lowering speed out of adjust-
ment.

Presence of foreign particles be-
tween delivery control valve ball
and seat.

Poor fluid tighiness at delivery
control valve ball.

Stuck delivery valve piston.

Clogged delivery valve discharge
openings.

Stuck delivery valve piston.

Replace filter.

Free control valve.
Overhaul or replace pump.
Replace filter.

Check connection tightness and seal
efficiency.

Replace filter.

Replace sealing components found
defective.

Overhaul or replace pump.

Adjust correctly.

Adjust corractly.

Disassemble valve, remove foreign
matter ang inspect oil filier.

Replace delivery valve.

Disassemble valve and remove
causes of piston stucking.

Disassembie valve, remove clogging
matters and inspect oil filter.

Disassemble valve and remove
causes of piston stucking.
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REAR HYDRAULIC LIFT TROUBLE - SHOOTING CHART

fcont)

Fault

Diagnosis

Correction

Lift faits to hold the load in raised posi-
tion {continuous pitching movement
while the engine i running, when
stopped, the load is lowered down).

Relief valve cracks off with lift arms in
fuily raised position.

Poor liiting capacity.

1.

Poor check valve tightness.

Oil leakage past control valve
spool seals.

Poor valve spool tightness.

Oil leakage past éylinder piston
gland or through the cylinder de-
livery connection seals.

Poor tightness, or foo-low set-
ting, of the cylinder safety valve.

Misadjusted lift arm travel.

Pressure relief valve out—-of-set-
ting.

Cylinder safety valve out—of-set-
ting.

Low pump efficiency (normally
accompanied by a susbstantial
increase of lifting time).

Remove, check, clean and replace, if
necessary , the pans involved.

Replace seals.

Remove, check tightness and, if
found defective, replace the valve
spool and body.

Replace seals. -

Replace valve.

Adjust correctly.

Replace valve.

Replace valve.

Overhaul or replace pump.

FIAT
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REAR-MOUNTED HYDRAULIC LIFT
Removal-installation (Op. 35 110 30)

Proceed as follows:

——— A DANGER 4 ———

Lift and handle all heavy components using lifting equip-
ment of appropriate capacity.

Ensure that units or parts are supponed by suitable
slings or hooks. Ensure that no one is in the vicinity of
the load to be lifted.

1. Disconnect battery cables.

|

5. Disconnect the two remote valve delivery/return oil
lines, subsequently remove the delivery pipe.

6. Disconnect from under the platform the remote
valve control rods from their respective levers.

7. Remove the remote control valve retaining caps-
crews and finally the valve pack together with control
4. Remove the remote control valve cover, rods.
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8. Disconnect the detivery oil line to hydraulic ram from 11. Remove the locknut from the arm lowering speed re-
its connection located onto the hydraulic lift housing. gulation valve screw.

9, Disconnect from the hydraulic lift control valve the 12. Remove the two retaining socket—head screws and
two delivery/return oil lines and finally remove them. control valve cover.

13. Bemove the four retaining screws and the control

valve.
14. Where fitted, disconnect the trailer hydraulic brake
10. Remove the trailer oit line mounting bracket (when line.
installed) and the tractor brake oil lines. 15. Disconnect the lube line from hydraulic lift housing.

JD Manuals
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19152

186. Disconnect control rods from respective levers on
the hydraulic lift unit { position control rod, draft con-
trol rod, LIFT-O-MATIC control rod).

<

s ] : / /} () ;,//-\\
17. Remove the hydraulic lift mounting capscrews and

recover the multi-socket supporting bracket retain-
ing screw.

18. Remove the rear transmission oil dipstick.

. \ I O [ ’i\\/ I19|15¢

19. Install on the hydraulic lift the bracket tool no.

293883 (1) and connect the lattar to the lifting hook

tool no. 281359/2 (2); make sure to fit a safety bolt

on the bracket to avoid any risk of its falling off the
hock.

Note - When fitting the bracket 293983 check that
mounting holes cn the hydraulic lift bousing are free and
unplugged. In case, remove cork plugs.

Print No. 603.54.276.01 - 12 - 1992

20. Connect the hook 291359 (2) to a hoist and lift away
the hydraulic lift assembly.

21. Atinstallation proceed by reversing the pravious re-
moval sequence of operations and complying with
the fellowing additional directions:

-

15838

22. Thoroughly clean mating surfaces aand apply a thin
strip of sealing compound about 2mm (.08 in) round
following the scheme shown.

Information on suitable types of sealing compounds
are given on page 00-9.

23. Prior to refitting the control valve onto the hydraulic
lift atso apply some sealing compound.

24. Refit on top side of hydraulic lift any cork plug previ-
ously removed when attaching the bracket 293283.

REAR-MOUNTED HYDRAULIC LIFT EXTERNAL
CONTROLS
Disassembly-Assembly (Op. 35 110 17)

The disassembly—assembly operations of the hydraulic
lift external controls can be carried out either with the lift
unit removed and on bench or directly on the tractor with
hydraulic lift installed.

Proceed as follows:
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REAR-MOUNTED HYDRAULIC LIFT INSIDE CON-
TROLS
Disassembly-Assembly (Op. 35 110 40)

Proceed as follows:

A caution 4

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

1. install the hydraulic lift on a universal rotary stand
' paying attention to position the stand brackets so as
1. Remove the three nuts securing the protection cover the last lifttransmission mounting hole (control

{1} onto the hydraulic lift housing. valve side) remains free to receive later on the tool
no. 293980.

2. Remove the four retaining screws and retrieve the
cylinder complete with plunger.

3. Rer!pve the retaining nut and retrieve the draft and
position conircl external levers complete with re-
spective friction washers.

4. Refit extemnal controls by reversing the removal se-
quence of previous operations. 3. Remove lube line.
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4. Remove the position and draft control ingide levers
complete with their pins.

5. Remove the control rod arm complete with lever and
spring, unscrew the retaining pin (1) and retrieve
thrust washer (2).

6. Remove the two retaining screws and the control
valve iever complete with rod.

Print No. 603.54.276.00 — 01 — 1987

7. Remove the draft control internal lever atter removal
of its retaining pin {3), then retrieve the thrust washer
{4} and the pin refaining ring (3).

7

8. Using the extractor—installer punch tool no. 293838
{5) replace the needle bearings located on the draft
control rod arm.

9. Using the extractor—installer punch fool no. 283838
(5) replace the draft control internal tever bearings.

10. Using the extractor—installer punch tool no. 293839
replace the control valve lever bearings.

11. At reassembly proceed by reversing the previous

disassembly sequence of operations and complying
with the following additicnal directions:

ATTENTION - Adjustments must be carried out in the
given sequence.
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Position control adjustment
Proceed as follows:

12. Place the tool 293980 (A) on surface gauge plate
and screw or unscrew the rod (1) end until its upper
side is level with the tool. Tighten the locknut (2).

L = y

13. Connect the LIFT-O-MATIC [ever to the tool
293980 (A) through the specific pin.

14. Bring the position control external lever (P) com-
pletely torward against the spacer 15. Check that the
inside arr is Hush with the hydraulic Iift.

15. Verificare che il braccio interno sia a contatto del cor-
po sollevatore.

FIAT

16. Using the wrench tool no. 293978 {B) back out the
adjustment screw (3) until the latter is out of contact
with the control levers.

17. Fit in place instead of the controf vaive the tool no.
293979 (C) and check that the toof end rests against
the valve conirol lever.

18. Using two wrenches unscrew the fam nut (4), then
act on the adjustable rod (5), turning it clockwise or
counterclockwise.
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22, Check that rod (P) is either level or further recessed

19. Check that the tool rod tip (P) is aligned with the with respect to the inside plane of the tool (C).

outer reference plane of the tool (C) as showninthe

figure. If not, correct through the adjustable rod (5, Draft control adjustment
page 15-23). Proceed as follows:

23, Bring the position control external levers (P) and of
draft control (F) all back against the spacer.

24. Remove the retaining excentric pin (3, page 35—22)
~trom the draft control ilternal lever and replace it
with the pin tool no. 293981 (D).

. " Note ~ To facilitate the removal of the retaining pin and
21. Bring the position contro! external fever (P) all the subsequent refitting of the pin (D} it is advisable to un-

way back and ﬂus_h against the spacer, then turnthe load the control valve compression spring with the aid of
amms shaf:( to position the cylinder piston all forward a lever or bar as shown in the figure,
on its stroke,

Print No. 603.54.276.00 — 01 — 1992
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r / 28. Remove the tool 293981 (D, page 35-24) and fit in
< X its place the excentric pin (3, page 35-22}; lorque
\
_/ &5 tighten the lock ring securing the latter to the hy-
== QQ drautic litt housing.
/&'
V=

29, Turn the excentric pin until the tool rod tip (P} is per-
iectly aligned with the outer reference plane of tool
293979 (C).

30. Tighten the excentric pin jam nut.

Lift arms max. height adjustment.

Proceed as follows:

26. Tumn adjustable clevis {7) clockwise or counterclock-
wise after removing the retainer spring and with-
drawingthe attachment pinto the draft control inside
lever.

A

o e Ty S S,

N
®

31. Bringthe plunger outside control lever (P) complete-
Iy forward against the spacer.

32. Check if the inside arm is in contact with the hy-
draulic [t housing.

27. Check approximate complanarity of too! rod (P} end
with outer reference plane of tool 293979 (C) as
shown in the figure.

Note — One turn of the adjustable rod corresponds to a
movement of about 3 mm (.12 in} of the tool rod (P).

JD Manuals



HYDRAULIC SYSTEMS
35-20

33. Turn on the adjustrment screw (3) using the wrench

34.

3s5.

tool no. 293978 (B).

Make sure that the tool rod tip (P) is exactly aligned
withthe inner reference plane of the tool 203979 (C)
as shown in the figure.

When re—inslalling the rear hydraulic lift unit on the
tractor pay attention to the following:

a. proceed by reversing the previous removal se-
quence ol operations starting from no.24 (page
35—14) back to no.1 (page 35-12);

b. tighten fastenings to torque specification data of
page 35-8;

c. adjust the draft control rod as perfollowing instruc-
tions.

Following its adjustment, the draft control rod pro-
trudes of about 31.5+ 0.1 mm {1.24 £ .004 in) over
the transmission housing.

Print No. 603.54.276.00 - 01 — 1392

Adjustment of the draft control rod instailed posi-
tion.

Proceed as follows:

36.

Place the tool 293980 (A} on a surface gauge plate
and measure dimension (H1) with a depth gauge.

37.

38.

39.

Install the tool 293980 (A) securing it to two holes of
the transmission housing so that the draft control rod
(1} is exaclly aligned and fits in the tool.

Measure with a depth micrometer gauge the dimen-
sion (Hz) equivalent to the distance between the rod
top and the surface on which the micrometer rests
on the tool.

Dimension {H5} is found by:
Hz = Hy - 31.5 mm {1.24 in)

where:

H; = dimension measured with tool 293980 placed
on the surface gauge plate.

31.5 mm (1.24 in) = working protrusion of the draft
control rod over the transmission housing top sur-
face.
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40. If the reading differs, adjust through the draft control
rod until correct by screwing up to increase dimen-
sion (Hp, page 35-20) or unscrewing to reduce it. P / C?y
<\
v Z

LINKAGE ADJUSTMENT (Op. 35 110 08) 7

Position control link adjustment. / I %
Proceed as follows: / &
/ /

5. Bringthe position control lever {P) fully forward in the
quadrant and the draft control lever {F} at a distance
{L1) =27 to 30 mm (1.06 to 1.18 in} from where the
slot begins.

1. Bring the position control lever (P) fully back on the
quadrant and check that dimension {L) equals ap-
proximately 11 mm {.43in}.

6. Bring the draft control external lever (2) fully back
against the spacer.

7. Connect the control link and, if necessary, adjust its
length.

2. Bring the position control outside lever (1) fully for-
ward against the spacer.

3. Connect the control link and, if necessary, adjust its

length. . .
8. Bring the draft control lever (F} at a distance (Ls) =

4. Look the link through its jam nuts. 180 to 185 mm (7.08 to 7.28 in) from where the slot
begins in the quadrant and check if in that position

Draft control link adjustment. the linkage Jower arms start moving upwards.

Test conditions:

- linkage lower arms without added weights; 9. If not, adjust through the excentric pin (4, central fig-
~ engine running at medium speed. ure) to re—establish the correct dimension.
Proceed then as follows: 10. Lock the excentric pin through its jam nut (3).

D Manuals
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LIFT-O-MATIC adjustment
Proceed as follows:

11. Bring the position (P} and draft (F) control levers
completely forward in the quadrant.

12. Press the push—button (5) and see that discharge
begins (arms lowering) with a residual travel (L3) of
push-button {5) = @ to 12 mm (.35 to .47 in}{up to
chassis ne. 362950 model F 100, no, 280207 model
F 110, noc. 431291 model F 120 and no. 426041
model F 130) or 15 to 16 mm {.590 to .620 in){from
chassis serial no. 362951 model F 100, no, 290208
model F 110, no. 431292 model F 120 and no.
426042 model F 130).

13. Should the residual travel (L3} of push-butten (5) be
less than 9 to 12 mm (.35 to .47 in) adjust the flex
cable through its nut as shown in the figure.

DISASSEMBLY-ASSEMBLY OF ROCKSHAFT AND
LIFT CYLINDER {Op. 35 110 42).

Proceed as follows:

A cauton A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

Print No. §03.54.276.01 — 12 — 1592

1. Install the hydraulic lift on a shop rotary stand.

2. Remove the four capscrews and the cylinder com-
plete with plunger.

3. Remove the lift arms after having checked, prior to
removal, that reference marks are present both on
lift arms and rockshaft; if not, trace the two marks.

4. Remove the rockshaft and retrieve the ram arm from
inside the housing after having checked, prior to re-
moval, that reference marks are present both on
rockshatt and ram arm; if not, trace the two marks as
shown.
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§. Check the state of wear of ihe rockshaft seals and 9. Re—install the rockshait making sure that the align-
replace them if unreliable. ment marks on the rockshaft and arm correspond to
gach other.

6. Retrieve plunger from cylinder by blowing com-
pressed air inside through the oil delivery hole. 10. To prevent damage to the seallips , fit the protection
tool no. 283198 (B} on the rockshafi.

&
-

L&

e fl

19184 l

7. Remove the plunger inlet connection and check the

state of wear of the O-ring seals. 11. Using the installer pilot punch tool no. 293985 (C) fit
the seals onto the rockshaft.

8. Imroc_iucg the plunger into the eylinder barrel using .
the pilot ring tool no. 293813 (A) to avoid damaging 12. Re—install the lift arms onto the rockshatt with refer-
the oil seal. ence marks aligned.
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HYDRAULIC LIFT CONTROL VALVE
Removal-installation (Op. 35 114 10)
Proceed as follows:

4. Remove the four retaining capscrews and finally the
control valve.

5. Atinstallation, just reverse the previous removal se-
quence of operations and in addition comply 1o the
toliowing notice:

6. Cleanfirst mating surfaces very accurately and then
apply on the lift housing surface a bead of a suitable
sealing compound about 2 mm (.08 in) thick follow-

ing th nin the figure.
2. Remove the arm lowering speed adjustment screw ing the scheme shown in the figu

jam nut.
HYDRAULIC LIFT CONTROL VALVE
Disassembly — Assembly (Op. 35 114 14)

Proceed as follows:

3. Remove the socket-head screws and the control
valve cover. 1. Remove the gylinder safety valve.

Print No. 603.54.276.00 — 01 — 1992
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6. Remove the plug and spool spring from the re-
sponse valve.

7. Remove plunger, spring , ball and spool from the re-
sponse valve.

8. Check the state of wear of the control valve spool
seat oil seals and replace them if damaged using the
protection tool no. 293984 (A).

9. Check fithess of the valve spool as follows:

10. Instalt the spool {1) complete with seat {2) onthe tool
5. Remove the spooi seat. 293982 (B).
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h-

11. Fitthe control valve spool spring (3) and the plug (C}
of the adapter tool no. 293892 (B) screwing it on 10
stop and making sure that the valve spool is a free
sliding fit in its seat.

12. Instalt the adapter too! no. 293982 (B) on the hand

pump tool no. 290284 (A} supplied with Oliofiat
IDRAULICAR AP 51, then connect to the tool a
comparaior dial gauge secured through its specific

13. Actuate the hand pump and simultaneously turn the
tool screw (V) clockwise until the flow of il coming
out of the valve spool seat stops.

14. Set comparator dial at zero.

15. Further turn the tool screw (V) movingthe control
valve spool on about 1.8 10 2 mm (.07 10 .08 in) as
per dial gauge reading.
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16. Operate pump to bring circuit to an initial pressure ot
245 bar {250 kg/sq.cm = 3626 psi, then check
through the gauge that it takes more than six sec-
onds for the oil pressure to drop from 196 bar{200
kg/sg.cm = 2801 psi) to 98 bar (100 kg/cm? =1451
psi). If not, replace vaive spool which is supplied as
a spare part together with its seat.

ATTENTION ~ If already in possess of tool 293849 the
same can be used in alternative 10 the tool 293982 to
check the control valve spaol. To serve this purpose,
however, the tool 293849 must be modified as shown in
the figure on page 35-9.

The modified tool becomes 293849/1.

Using the modified tool 293849/1, proceed as follows:

17. Fit the valve spool (1) complete with its seat (2) onto
the 100l 293849 (R) checking in meanwhile that the
two seals in the lower end of seat assure tightness
on the connection with hand pump 290284 (A} sup-
plied with Oliofiat IDRAULICAR AP 51.
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18. Push II’OI’I"I iop end the valve spool (1, page 35-32) 25. Check the cylinder safety valve setting as follows:
flush against its seat (2).

19. While operating the hand pump tum the connection
screw (V, page 35-32) until the outcoming flow of oil
through the seat outlet (2) stops.

20. Give the screw (V, page 35-32) twoe more tums.

21. Operate pump fo bring circuit to an initial pressure of
245 bar (250 kg/sg.cm = 3626 psi) then check
through the gauge that it takes more than six sec-
onds for the oil pressure to drop from 196 bar
(200kg/em2 = 2901 psi) to 98 bar (100 kg/cm?2 <1451
psi). If not, replace the valve spool which is supplied
as a spare par together with its seat.

7017 |}

26, Fit the cylinder safety valve (1) onto the valve—
holder connection tool no. 290828 (B} and connect
the latter to the hand pump tool no. 290284 (A).

27. Operate the hand pump (A) and check that the cylin-
der safety valve opens at a pressue of 21010 215
bar (21410 219 kg/cm2 or 3104 to 3176 psi). Should
the valve setting not correspond to these specifica-
tions, it will be advisable to replace it. However, if
necessary, adjustment is possible through the
threaded piug and the wrench tool no. 291862, by

22. Check and replace if necessary the control valve screwing up to increase the pressure setting or un-
cover gasket. screwing 1o reduce it.
28, When re—assembling the control valve pay attention
to the fcllowing:

a. proceed by reversing the previous disassembly
saquence of operations starting from no. 27 back to
no.1;

b. see illustrations on page 35-4 for the correct
placement and orientation of parts and components;
¢. tighten fastenings to the torque specification data
of page 35— 8.

23. Check and replace if necessary the control vaive
gaskets shown in the figure.

24, Check and replgce if necessary the response valve
plunger seal using protection tool no. 293865,
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MAXIMUM LIFT ARM TRAVEL ADJUSTMENT WITH
HYDRAULIC LIFT INSTALLED ON TRACTOR.

it can be carried out in both ways, directly on the tractor
with hydraulic lift installed or on the workbench or stand.

if the adjustment is to carried out on the workbench see
directions given on pages 35-19 and 35-20.

With the hydraulic lift instalied on tractor, proceed in-
stead as follows:

1. Remove the control valve unit from the hydraulic lift
as per direclions given on page 35-24 and replace
it provisionally by the tool no. 293879.

2. Bring the position control lever (P) completely back,
at3.

3. Manually ift arms in upper position.

4. Check that rod {P) is perfectly aligned with the inner
reference reference plane of gauge tool no. 293979
{C). It not, adjust to the screw using the wrench tool
no. 293978 (B).
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ARM LOWERING SPEED ADJUSTMENT

Proceed as follows:

1. Mount ballasts on ball ends for an approximate
weight of 900 to 1000 kg (2286 to 2540 Ib).

2. Bringthe oilto a 5010 60°C {251 to 284 °F) tempera-
ture. .

3. Remove the protection cap located on the hydraulic
lift housing.

:

SIS =55

]’r:ﬁ ] f ﬂ //

4. Silacken the jam nut and, using a screwdriver, turn
the adjustment pin either clockwise {to increase arm
lowering speed) or counterclockwise (to reduce it).

5. Once obtained the desired arm lowering speed,
tighten the jam nut and install the protective cap.

™7

OIL FILTER
Replacement (op. 35 100 06)

Proceed as follows:

<]

1. Loosenscrew {1} to let oil flow from filter back to tra-
Smission case.

2. Remove screws (2) and cover {3}

3. Remove paper element from filter.

4. Install a new element, refit cover (3) and tighten
screws {2 and 1),
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HYDRAULIC LIFT SAFETY VALVE
Removal-Installation {Op. 35 114 30)

The satety valve is located between oil delivery and hy-
draulic pump.

Note — The pressure setting of the pressure valve can
be verified on the test bench also; in this case, proceed
as follows:

In case of anomaly disassemble the valve.

HYDRAULIC LIFT SAFETY VALVE
Pressure setting (Op. 35 114 32)
Proceed as follows:

1. Wamm up the engine to about 50 °C (250 °F) oil tem-
perature.

2. Fit the connection tool no. 233449 (F) fo a quick—
connect female coupling and to the 0 to 250 kg/cm?
pressure gauge of the kit 292870.

3. Operate the control valve lever of the chosen coupi-
ing uniil the safety valve starts blowing.

4. With engine running at medium mpm the correct

pressure gauge reading is about 186 fo 191 bar (190
to 195 kg/cm? or 2697 to 2769 psi). Should the valve
setting not correspond to these specifications it will
be advisable to replace it.
However, if necessary, adjustment is possibie
through the threaded plug and wrench tool no.
291863, screwing up to increase the valve pressure
sefting or unscrewing 1o reduce it.

FIAT

5. Fitthe cylider safety valve (1) onto the valve—holder
connection tool no. 290824 (B) and connect the
latter to hand pump tool no. 200284 {A).

6. Operate the hand pump {A) and check that the Cylin-
der safety valve opens at a pressure of about 18610
191 bar (190 to 195 kg/cm? or 2637 to 2769 psi).

Attention — At the Factory the pressure setting of the
safety valve is carried out with oil circuit under capacity-
conditions and therefore the values obtained in the pres-
ent hand pump test are 1o be considered indicative only.
it is therefore suggested thet the safety valve pressure
setting be carried out with the valve installed on the trac-
tor as previously illustrated.
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AUXILIARY RAMS - ASSEMBLY
Removal-installation {Op. 35 204 40)

Proceed as foliows:

—— A CAUTION 4} ———

Handle all parts with great care. Do not put hands or
fingers between parts.
Wear safety equipment such as goggles, gloves and

Special shoes. ' 4. Disconnect, fromunder the platform, the ram control
rods from their respective levers.

1. Disconnect battery cables.

§. Remove the capscrews securing auxiliary rams 1o
hydraulic lit an then the complete pack complete
with control rods.

6. Install the auxiliary rams by reversing the previous
disassembly sequence of operations.

3. Disconnect both delivery and return oil hoses.
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HYDRAULIC LIFT CIRCUIT CIL PUMP
Disassembly—Assembly (Op. 35 104 10)

Proceed as follows:

— A caution 4

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

1. Disconneci battery cables.

2. Place a stand under the RH side final drive and re-
move the tractor wheel.

Note — The lift hydraulic pump can be removed also wi-
thout removing the tractor rear RH side wheel. This, ho-
werer, makes removal operations more difficult whereas
all is considerably easier if the wheel is removed first.

3. Remove oil breather,

4. Remove the oil suction elbow from filter bracket to ol
pump.

FIAT

5. Remove connection (1) from the hydraulic lift circuit
pressure relief valve,

o

Remove both capscrews (2) securing oil pump to
filter bracket and finally the pump itself.

7. Instali the oil pump by reversing the previous re-
moval sequence of operations.

HYDRAULIC LIFT AND POWER STEERING PUMP
MOUNTING SUPPORT ASSEMBLY
Removal-Installation (Op. 27 170 30}

Proceed as follows:

A CAUTION A

Handle all parts with great care. Do not put hands or
fingers between paris.

Wear safety equipment such as goggles, gloves and
special shoes.

1. Disconnect battery cables.

2. Place a stand under the RH side final drive and re-
move tractor wheel.

Note — The mounting support for both hydraulic lift circuit
and power steering cil pumps can be removed as well
with the tractor RH side rear wheel installed. This how-
ever makes operaticns more difficult while without the
wheel the removal and subsequent installation of the hy-
draulic lift and power steering pumps will result much
easier.

JD Manuals
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10. Remove the five capscrews and finally the filter
mounting bracket complete with oil pumps.

11. Subsequently remove the pump screws and splitthe
@il pumps from mounting bracket on a workbench.

12. When installing the hydraulic circuit and power
steering pump mounting bracket pay attention to the
following:

a. preceed by reversing the previcus removal se-
quence of operations starting from no. 11 back to no.
1;

b. see illustrations on page 35-5 for the correct
placement and orientaticn of parts and components;

c. prior to refitting the hydraulic pump supporting
unit, thoroughly clean and degrease mating sur-
taces, then apply a bead (about 2 mm or. 08 in diam-
eter) of sealing compound following the application

4. Remove the oil suction elbows from filter mounting scheme shown in the figure above;
bracket to the pumps (this will make subsequent d. tighten fastenings to the torque specifications of
operations easier). page 35-8.

20333

5. Disconnect the spy switch (1) located on the filter
mounting bracket.

6. Remove cil lineg connections (2,3 and 4) from filier

mounting.

7. Remove connection (5) from the filter resonance Application scheme for sealing compound coating
damper. of mating surfaces at hydraulic pump supporting

8. Remove oil line connections (6 and 7) from power unit installation on tractor rear drive transmission
steering pump. housing.

8. Remove oil line connection (8) from the hydraulic cir- Information on suitable types of sealing compounds
cuit pressure relief valve, are given on page 00-9,

JD Manuals
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ELECTRONICALLY-CONTROLLED REAR HYDRAULIC LIFT

Refer to specifications and description of pages 35-5, 35-8, 35-7 35-8 and 1o the following additional informa-

tion:
57 2 position draft and mixed control
CONrOlS . e e through ECU {electronic control unit)

located on the RH side of driver seat
and comprising:

— n.1 sensitivity control knob;

—n.1 arm raising upper-stop regulation
knob;

—n.1 draft control knob;

~n.1 position control knob;

—~n.1 arm raising and 1 arm-lowering
control push—buttons;

- n.1 arm lowering speed control knob;
- n.1 haulage safety button;

—n.1 internal control activation push—
butten;

—n.1 external control activation push—
button;

- n.1 set of indicator lights for the sys-
tem self-diagnosis.

Ground CoNIrolS .. ... o e

through four push—button controls (two
for raising and two for Jowering}, mud-
guard—mounted.

Single—acting cylinder:

—nominal diameterand stroke ......... ... .. L oo
— CAPACHY . . e
Pressure relief valve setting .................. ... . ... .. .0

Cylinder safety valve setting ..... .. ... .. ... .. ..

115 x 159 mm
1651 cu.cm {100.74 cu.in)
190 to 195 bar
(194 to 199 kg/sq.cm
— 2755 to 2827 psi)
21010 215 bar (214 to 219 kg/sq.cm
— 3104 to 3176 psi)

Pistondia. . .. .. i i e e
Cylinderbarrel LD, .. ... . o e

Running fit, clearance of pistoninbarrel . .................. ... ..

114.978 to 115.000 mm
(4.5302 to 4.5310 in)
115.036 to 115.071 mm
(4.5280 10 4.5300 in)

0.036 to 0.093 mm {.0014 to .0036 in)

Rockshaft di. at bearing bushings:
—RHside ... e

—LHside ... e
linside dia. of bushings force—fitted in lift case seats:
—RHside (1} ... ...

—LH SIHE () .. e e e
Running fit, clearance of rockshaft in bearing bushings . ..........

Interference fit, bushings intheirseats .........................
End play of rockshaftand armsassy. .................... ... ...

59.970 to 60.000 mm
(2.340 to 2.360 in)
64.970 to 65.000 mm
(2.557 10 2.559 in)
60.100 to 60.184 mm(")
{2.344 10 2.346 in)
65.100 to 65.184 mm ()
{2.562 to 2.566 in)
0.100 0.214 mm (.0039 to .0084 in)
0.065 to 0.185 mm (.0025 to .0072 in)
0.2 to 1.4 mm {.008 to .055 in)

(") Atter force—fitting, without reaming.

FIAT

{follows)

JD Manuals
Print No. 603.54.276.01 — 12 — 1992



HYDRAULIC SYSTEMS
35-—-38

ELECTRONICALLY-CONTROLLED REAR HYDRAULIC LIFT

—under load: 4810 53.9N(49to 5.5kg—-13to14.7b) ..............

{cont.)
Check valve return spring (1):
—freelength ... ... e e e 25.5mm (1in)
— under load: 35.310 38.7 N {3.65t03.95kg-9.8t01061b) ......... 20 mm (.8 in}
Check valve inner return spring (2):
—freelength ... ... .. e 23 mm (.2 in)
~under load: 25.5t0 275N {26tc28kg-7to741b) ............... 20 mm (.8 in)
Delivery valve spring (3):
—freelength ... 80 mm (3.1 in)

54 mm (2.1 in)

Drain valve spring {4):
—freelength ... ... .
— under load: 134.2 10 158.8 N (14610 16.2 kg — 3910 43.4 Ib)

36 mm (1.4 in)
29.15mm {1.15in}

Sensitivity control valve spring {5):
=freelength . ... . e

48 mm (1.9 in)

—underlcad: 64.7to 706 N (6610 7.2kg— 17710 18.31H) .......... 32 mm {1.3 in}
Sensitivity control valve inner spring (6):

—freelength ... ... .. .. e 21 mm (.8 in)

—underload: 09101 N{0.09t0 0. 11 kg—.24t0 .29H) .............. 13 mm (.5 in}

Rockshaft arm raising valve spring (7):

—freelength . ... 14.5 mm (.6 in)
—under load: 15.8t0 175 N{1.61101.79kg—4.3t0481b) .......... 11 mm {4 in)

Clearance fit of delivery valve (7, page 35-58} in control valve seat . . ..
Clearance fit of arm raising valve (5) in conftrol valveseat . ............

Clearance fit of reaction valve (9) in control valve seat

0.008 to 0.014 mm{*)
(.0003 to .00055 in)
0.008 to 0.014 mm({*)
(.0003 to .00055 in)
0.008 to G.014 mm(‘)
(.0003 to .00055 in)

{y Control valves are specially selected and matched at assembly in order to meet fit specifications.
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SERVICE TOOLS 292870 Pressure test kit.
290284 Hand pump, valve setting.
ATTENTION — Operations included in this section of the X 290828 Adapter, cylinder safety valve setting.
Manual must be performed using the ESSENTIAL tools . .
further evidenced by the identification code (X). X 290824 ?dapter, liit pressure relief valve set-
Besides, to work safely and achieve best technical re- ng.
sults, with additional savings of time and fatigue, these X 294003 Adapter, discharge valve fluid tightness
mandatory tools should be used in conjunction with the check.
suggested special tools tisted below and further inte- _
grated with the seli-made ones for which you willfind the X 29284711  Puller, draft sensor pin.
necessary working drawings and specifications direcily 293987 Tierod, rockshaft bearing bushings
on this manual. '
293988 Nut (w/ 293987).
List of the special tools necessary to perform service op- 293989 Bushing (w/ 283987).
erations covered by this section of the Manual: 293990 Bushing (w/ 293987).
X 293813 Instailer, lift piston w/ seal. X 294009 FIATGEOTECH tester {see pages
. . . 35-40 and 35-41).
X 293985 Driver, rockshaft seat installation.
293512 Torque wrench, discharge valve pres-
X 291862 Wrench, cylinder safety valve setiing. sure setting.
X 291863 Wrench, lift pressure relief valve setting 50070 Wrench, position control sensor.
/
M A L7 { a
—_— v ) | _ ﬂj —
- - ﬁJ —
1J
56 f Z 773 “‘—7—; ;
20372 145 n $ a5
I il a0 20516

Modifications to a standard 36 mm wrench for re-

moval, adjustment and installation of the position

controt sensor {etch part no, 50070 on tool — Met-
ric dimensions).

Modifications to puller part no, 292847 for removal
of draft sensor pins from their mounting (modified
puller takes part no. 292847/1 - Metric dimen-
sions).

ELECTRONICALLY-CONTROLLED HYDRAULIC LIFT TROUBLE-SHOOTING CHART

NOTE — To diagnose faults possibly criginated by the electrical system or electronic components of the lift, check by
using the specific FIATGECTECH TESTER 294009 and associated instructions found in the specific Manual, print

no.604.74.354.00.
Fault Diagnosis Correction
Lift fails to operate {(*). 1. Discharge valve (5, page 35-58) | Free control valve.
stuck open.

2. Inefficient oil pump. Overhaul or replace pump.

3. Delivery solenoid (1} stuck on off | Ovarhaul or replace solenoid.
position.

4. Poor current feeding to delivery | Check with tester 294009, re—con-
solenoid (1): disconnected termi- | nect wiring and replace damaged
nals or damaged parts. parts.

{foffows}
‘ JD_Manuals
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ELECTRONICALLY—-CONTROLLED HYDRAULIC LIFT TROUBLE-SHOOTING CHART

{con.)

Fault

Diagnosis

Correction

Etratic, jerking operation {*).

Rockshaft rises too slowly {*).

Rockshaft will not lower down ().

Excessively rough and/or slow re-
sponse (%),

Litt fails 1o hold the load in raised posi-
tion {continuous pitching movement
while the engine is running; when
stopped, the load is lowered down)

).

Clogged il filter.

Ingress of air along the pump suc-
tion duct.

Poor current feeding to delivery
solenoid (1, page 35-58): discon-
nected terminals or damaged
parts.

Clogged ail filter.

Fluid leakage past oil seais and
consequent pressure drop: piston
seals, il delivery connection to
operating cylinder or from the re-
sponse contrel valve (9, page
35-58).

Inefficient oil pump.

Impurities inside the response
control valve (9. page 35-58).

Qil leakage at remote control
valves or trailer brake valve neu-
tral line.

Discharge solencid (2, page
35-58) stuck on off position.

Poaor current feeding to discharge
solenoid (2): disconnected termi-
nals or damaged parts.

Impurities  inside the lowering
control valve (6).

Excessive discharge valve spring
{4, page 35-38) load.,

Damaged response control valve
{9, page 35-38).

Presence of foreign particles be-
tween response control valve {2)
and seat.

Impurities inside the response
control valve (9, page 35-58).

Response control valve spring
{6, page 35-38).

Poar check valve tightness
{4, page 35-58).

Qil leakage through discharge
valve (5) and selas.

Replace filier.

Check connection tightness and seal
efficiency.

Check using tester 294009, restore
electrical connections and replace
damaged parts.

Replace filter.

Replace sealing componenis found
defective.

Overhaul or replace pump.

Remove clogging matters and check
il filter.

Repiace sealing components found
defective.

Overhaul or replace sclenoid.

Check using tester 294009, restore
electrical connections and replace
damaged parts.

Remove clogging matters and check
oil filter.

Adjust correctly (see page 35-61).

Replace the response control valve.

Disassemble valve, remave clogging
matters and check cil filter.

Remove clogging matters and check
oil filter.

Replace spring.

Remove, check, clean and replace, if
necessary, the parts involved.

Replace discharge valve andfor
seals.

Print No. 603.54.276.01 — 12 - 1822
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ELECTRONICALLY-CONTROLLED HYDRAULIC LIFT TROUBLE-SHOOTING CHART

{cont.}

Fault

Diagnosis

Correction

Reliet valve cracks off with lift arms in
fully raised position {*).

Poor lifting capacity {*).

Poor response control valve (9)
tightness.

Ftuid leakage past oil seals and

. consequent pressure drop: piston

gland or on delivery connectlion to
cylinder.

Foar tightness, or too low setting,
of the cylinder safety valve (3).

Misadjusted lift arm travel.

Stuck lifting control valve (8, page
35-58).

Damaged pasition sensor.
Inefficient Electronic Control Unit.

Pressure relief valve out-of—set-
ting.

Cylinder safeiy valve (3, page
35-58) out—of-setting.

Low pump efficiency (normally
accompanied by a substantial in-
crease of lifting time and by a high
temperature differential between
pump body and adjacent delivery
pipe).

Remove, check, clean and replace, if
necessary, the parts involved,

Replace seals found defective.

Replace valve.

Adjust correctly (see page 35-48).
Free and, if necessary, replace valve.
Check witester 294009 and, if neces-

sary, replace sensor.

Check w/tester 294009 and, if neces-
sary, replace ECU.

Replace valve.

Replace valve,

Check pump performance, overhaul
of replace it.

{*) Preliminary check to establish the type of fault

FIAT

as follows:

(*YWhen a fault is found, we suggest carrying on the fol-
lowing test in order to establish whether the fault in-
volves the electric system or the hydraulic one.Proceed

— position the transmission speed and shifter levers in
neutral, brake down the tractor by engaging hand
brake and wedging up wheels;

— disconnect electric terminals from delivery and dis-
charge control solencids {1);

- start the engine and, using a suitable tool, press cn
solenoid holes (see illustration on side);

— if the fault persists, the hydraulic system is involved
whilst if lift works correctly, the fault is to be found in

the electrical system.

JD Manuals
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ELECTRONICALLY-CONTROLLED, REAR-
MOUNTED HYDRAULIC LIFT
Removal-Installation (Op. 35 134 30)

Proceed as follows:

A DANGER A

Lift and handle all heavy components using a suitable
lift. .

Ensure that units or parts are supported by suitable
slings or hooks. Ensure that nc one is in the vicinity of
the load to be lified.

3. Withdraw pin and remove the implement hitch top
link {4).

'
20486 i

1. Remove the RH side front body panel (1).
y panel (1) 4. Remove attaching screws and the RH lift arm height

adjustment rod (2).

19605

5. Disconnect side lift rod (5) from lift arm {on both
2. Disconnect battery positive cable {3} and insutate it. sides).
JD Manuals
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6. Remove attaching screw and retrieve the remote
contrel valve adjusting knob {1).

N Sl e
i AV =

20481

11. Discennect and then remove pipe (5) from control
8. Disconnect and remove pipe (3). valve.
JD Manuals
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20437

12. Detach retaining spring clips and remove the remote

15. Disconnect and remove the lift control pipe (3).
control valve hand levers (7).

13. Remove attaching screws and remote control valve 16. Disconnect the auxiliary cylinder control pipe (4).
pack (1),

20496
14. Disconnect the leakage drain pipe (2) from control 17. Back off the auxiliary cylinder control pipe bracket

valve. (5) screw.
JD Manuals
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20500

18. Withdraw cotier pin and remove the auxiliary cylin-
der upper hinge pin {(1).

19. Withdraw cotter pin, remove the lower hinge pin (2)
and finally the auxiliary cylinder (3} assembly.

NN 20502

20. Remove attaching screws {4) and free the trailer
brake engagement and single—pole socket support-
ing bracket.

FIAT

21. Remaove the mounting bracket for trailer brake and
tractor brake control pipes.

&v

.)@

oo o)
((( ! I

22. Disconnect ground (5) from bracket.

23. Remove screws and single—pole socket (6).

JD Manuals
Print No. 603.54.276.01 — 12 — 1962



HYDRAULIC SYSTEMS
35—-46

28. Using wrench tcol no. 50070 (see page 35-39) un-
screw and remove the position control sensor {5}.

20510 o

29. Remove screw securing the draft sensor to electron-
26. Remove screws and control valve (3). ic control box connecting cable guard pjjae (R‘»}I.
D Manuals
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2051

30. Back off the screws securing pipe (6) to sensor sup-

porting bracket and move the former sideways. 33. Gonnect bracket (2) to lifting hook tool no. 291359/2
{3) and screw on a safety bolt and nut on the brac-
ket.

20512

31. Remove screws (C4, page 35-8) securing hydraulic
lift assembily to transmission housing and withdraw
the oil level dipstick (1).

34. Connect to a hoist and lift away the hydraulic lift as-
sembly.

35. Install the hydraulic lift on the tractor rear drive hous-
ing paying attention to comply with following direc-
tions:

a. proceed by reversing the previous removal se-
guence of operations starting from no. 34 back to
no. 1;

b. prior to installation, thoroughly clean and de—
grease mating surfaces and then apply a bead of
about 2 mm (.08 in) diameter following the layout
scheme shown on page 3548;

c. strictly comply to torque tightening specifications
of page 35-8;
32. Fit bracket tool no, 293983 (2) to hydraulic lift w/ four

SCrews. d. carry on adjustments of page 3548.

JD Manuals
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37. Wait until indicator lights of electronic control unit are
out with the exception of the green light ON (1) and
red cne (2).

Application scheme of sealing compound to mat-
ing surfaces of hydraulic lift and tractor rear drive

housing
Sealing compound types are indicated on page 00-9.

ELECTRONICALLY-CONTROLLED HYDRAULIC
LIFT ADJUSTMENTS (Op. 35 134 08) m
Setting the lifting stroke upper stop and adjusting

20591

38. Self-diagnosis indicator lights 1, 2, 3, 5 and 6 must
be out. The indicator light 4 (position control sensor}
wili go out when the position control sensor is con-

Note — Carry on the following adjustment with lift
instatled on tractor and engine shut off. Proceed as fol-

lows: nected to the tractor electric plant.
101584 20592
39. Turn the position control knob {P) and rockshaft arm
upper stop (7) on 0.Press the arm lifting push-bution
36. Turn starting switch on position 1. control (8).

JD Manuals
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20830

40. Raise lift arms to full travel so that the inside arm
comes into contact with the lift housing (mechanical
stop) and trace two reference marks on lift housing
(S4) and arm {Sz), respectiveiy.

20531

41. Screw on ring nut (1) unti! abutting against the sen-
SOr.

205094 c < )

42. Introduce the draft control sensor (5) in the lift hou-
sing seat and hand-tighten it untit the ring nut distan-
ce from lift housing is about 10 mm (.4 in), that can
be checked by feeler gauge.

FIAT

43. Connect the sensor connection (2) to the electrical
system.

206M

il

j
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20693

45. Connect tester (3} to delivery valve connection (4)
{electric cables N=BLACK and SN= PINK/BLACK)
without detaching the connection block.

JD Manuals
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49. Using wrench tol no. 50070 (see page 35-3%) torque
tighten the position sensor ring nut to about 20 Nm
{2 kgm = 14,5 ft—Ib).

50. Bring arms to full upper stop and susbsequently to
full lower stop making sure that no electronic control
unit warning light is on.

NOTE — The start of current feeding the delivery sole-
noid can aiso be found using the FIATGEOTECH TES-
TER 294009, instead of the tester tool no, 293970, by
proceeding as follows.

B1. Carry on the previous operations starting from no.
48. From full height positicn lower the rockshaft arms 36 up to no. 44, then proceed as follows:
until distance (d) between the twe reference (marks
Sy and S;) measures 3,5to 4,5 mm {.14 t0 .18 in}.

11584

47. By hand, slowly screw on the position sensor until
current feeding of delivery coil starts (this wilt be con-
firmed by a tester reading different from 0).

52. Set starter switch on paosition 0.

48. Slowly unscrew the position sensor until shutting off
current from delivery coil (testar reading = 0 will con- 53. Detach lid (1), using a steel btade 1o split it off the

firm). panel, if necessary.
JD Manuals
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20536

54. Connect the terminal of the TESTER 294009 1o the
diagnostics socket.

55. Introctuce the current feed block (2) of the TESTER
294009 in the cigaretiel lighter

(IC1FEZ
DGR
G110
[=][:][(F]{)
o B (2] (7]

20594

56. Check display for appearance of AUTOMATIC in-
dication and press button E/S (3). Set the starter
switch on 1 and wait for the reading of the LH draft
sensor on the display.

FiAT
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20585

57. Press button (4) three times: three readings will ap-
pear on the display, i.e., the RH draft pin value, posi-
tion sensor value and drain and delivery valve val-
ues, in the order.

58. Press button (5) corresponding to the lift arm raising
function.

20532

59. Starting from fully raised position, turn the lift arms
downwards until the distance between the two refer-
ence marks (S and S;) measures from 3.5 to 4.5

mm (.14 to .18 in).
JD Manuals
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20536

60. Manually, screw on very slowly the position sensor
until on the display of the FIATGEOTECH TESTER
294009 {1) the reading associated with the delivery
valve changes from OFF to ON. Unscrew the sensor
still very stowly until the same ON reading on the di-
splay will change again back to OFF.

61. Using special wrench 50070 (see page 35-39),
torque tighten the position sensor ring nut at about
20 Nm (2 kgm — 14.5 ft.lb}.

62. Move lift arms up to stop and immediately after lower
them down to stop making sure that none of the elec-
tronic control unit warning indicators is lighted.

Checking functionality of the lifting arm upper
stroke stop.

20597

63. Once adjusted the upper stroke stop setting for the
lift arms, press on push—button control {2) to activate
external controls,

Print No. 603.64.276.01 — 12 - 1992

20532

64. Raise lift arms up until the distance (d} between ref-
erence marks {S4 and S2) = 1 mm (.04 in}.

—_ 20596

65. Verify if the control unit has again selected internal
controls, in the positive case the indicator (3} lights

up.

Checks with engine started

1,4
ey

WM TET afm

_LEEE
== B9 &) LA

20559

66. Turn the upper arm stop control knob (1} on 0, press
the arms raising push-button control (2) and verify
that arms raising travel oceurs regulatly and over the
full fength of stroke.
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67. Turn knob (1) on @ and verify that full arms down
stroke is completed.

68. Re—set knob (1} on 0, turn the draft control knob {3)
on 9 and position control knob {(4) on 0, press on the
arms lowering control push—button (5) and check
that arms move down over their complete stroke.

69. Turmn knob (4) on 0 and check that arms move up
over their complete stroke.

ARM MAXIMUM HEIGHT SENSOR
Replacement (Op. 35 130 32}
Proceed as follows:

A cAuTIoN A

Handle ali parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

1. Remove the RH side front body panel (1).

2. Disconnect battery positive cable (3} and insulate it

FIAT

A
=S |

/ e

3. Remove attaching screws and the RH Eft arm height
adjustrent rod (2).

4. Disconnect side lift rod {5) from lift arm {on both
sides}.

5. Remove attaching screw and retrieve the remote
control valve adjusting knob (1}.
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9. Re-fit the position control sensor onto the lift body
taking the foilowing into account:

a. proceed by reversing the removal sequence of
operations, starting from no. 8 back to no. 1;

b. adjust as reported on page 35-48.

ELECTRONICALLY-CONTROLLED REAR
HYDRAULIC LIFT

Disassembly - Assembiy (Op. 35 134 42)

Proceed as follows:

A caution A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoas.

1, Install hydraulic fift unit on turn—over type workshop
stand.

7. Disconnect position control sensor connecting block
2).

2. Remove the four attaching screws and the lift hy-
draulic cylinder {(6) complete with piston.

20503 c < 1

8. Unscrew and recover the position sensor (5) using
special wrench 50070 (see page 35-39). 3. Take out the internal Jube line {1).

JD Manuals
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4. Remove the roskshaft arrn mounting screws and re-
cover thrust washers (2).

5. Remove the rockshaft arms after checking that ref-
erence marks are present both on arms and rock-
shaft. If not, make the marks shown in the illustra-
tion.

6. Remove the rockshaft, retrieve the internal arm from
inside the lift housing and check, prier to removat,
that reference marks are present both on the rock-
shaft and internal arm. If not, make the marks shown
in the illustration.

7. Check the state of wear of rockshaft seals and re-
place them if poor.

FIAT

8. Blow compressed air inside the cylinder through the
delivery port and pull piston out.

9. Remove the oil inlet connection and check O—rings
for wear.

10. Introduce the pisten into the cylinder barrel using the
installation ring 293813 (A} 1o avoid damaging the oil
seal.

11. Re—install the rockshaft and align reference marks
present on both shaft and internal arm.

JD Manuals
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12. To prevent damage to the inner lip of seals (2), use
a flexible brass blade 200x90 mm (about 7-7/8 in x
3-1/2 in), 0.05 to 0.1 mm (.002 10.004 in) thick, roli
it up and pull seal on.

13. Position the assembly on the spline,then push, by
hand, the seal (2) in place and withdraw the brass
blade.

- =
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15. Re~fit lift arms on rockshaft and align reference
marks.

16. Block arms with their thrust washers and torque—
tighten screws to specifications (see page 35-8).

17. Fit the internal lube line.

18. Place the hydraulic cylinder, complete with piston,
inside the lift case and tighten screws to torque
specifications (9, page 35-8).

ELECTRONICALLY-CONTROLLED HYDRAULIC
CONTROL VALVE

Removal - Instaliation {Op. 35 138 20)
Proceed as follows:

A cAuTIoN A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.,
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14. Use installation driver tool 293985 (C), complete the 19688 Ak "
fitting of seals into their seats in the hydraulic lift ca-
se. 1. Remove the RH side front body panel (1),
JD Manuals

Print No. 603.54.276.01 — 12 — 1892



F100 - F110 HYDRAULIC SYSTEMS
F120-F130 35 - 57

NS

18603

2. Disconnect the battery positive cable {3) and insu- 5. Disconnect and remove pipe (6).
late it.

3. Remove attaching screws and the RH lift arm height
adjustment rod.

20544

7. Remove monting screws and connecting blocks
4. Disconnect oil lines (3,4 and 5) from control valve. from electro—valves (1).
JD Manuals
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20547
8. Unscrew the nuis securing control valve to hydraulic 9. Remove the control valve.
lift. 10. Install the control valve on hydraulic lift by reversing

the previous removal sequence of operations start-
ing from no. ¢ back to no. 1.
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20549

Cui—out views of the hydraulic control valve fitted on the electronlcally-controlled lift.
a. Detail view of drain valve for correct positioning of oil seals and their anti—extrusion rings at assembly — 1. Delivery
control solenocid — 2. Drain control solenoid — 3. Cylinder safety valve — 4. Check valve — 5. Drain valve — 6. Arm lowering
control valve — 7. Delivery valve — 8, Arm raising control valve — 9. Response control valve — 10 and 11. Oil seals with
external anti—extrusion ring — 12. il seals with side anti-extrusion ring — 13. Discharge valve adjustment shim — 14,
Plug.
Note — Spread thread—locking Loclite over plug {14) prior to screwing it onto the hydrautic control valve,
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ELECTRONICALLY-CONTROLLED HYDRAULIC
CONTROL VALVE (REMOVED)

Disassembly-Assembly (Op. 35 138 24)
Proceed as follows:

4. Remove screws and electro—magnet (3).

1. Unscrew the check vaive (1).

5. Acting on electro-magnet side, push out some of the
inside parts.

2. Racover the check valve body (1), balt and the two
springs.

6. Acting onthe side opposite the electro-magnets, re-
3. Unscrew and remove the drain valve (2). trieve the remaining inside parts.

JD Manuals
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10. Retrieve inside parts of the delivery and arm raising
7. Cheack all the internal parts of the drain and drain controt valves and verify their integrity.
control valves and replace any damaged one.

Note ~ Should seal (1) need to be replaced together with
its anti—extrusion ring, fit the latter in the shortest pos-
sible time to avoid plastic deformation.

11. Remove the hydraulic cylinder safety valve (4) and
recover gasket ring (5).

8. Unscrew and remove the delivery valve (2},

12. Remove plugs (6 and 7} of the response control val-
ve.

(8)

{0 amn © (@

20563

13. Retrieve inside parts of the control valve and verify
9. Remove the screws and electro—magnet (3). their integrity.
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Note — Should seal (8) need to be replaced, together
with its anti—extrusion ring, fit the latier in the shortest
possible time to avoid plastic deformation.

14. Proceed to assemble all parts of the hydraulic con-
trol valve taking the foliowing points into account:

a. proceed by reversing the previous disassembly
sequence of operations starting from no. 13 back to
ne. 1,

. verify all oil seals and, if necessary, repiace them
referring to the note on page 35-6C and the one
above on this page;

¢. carry on the drain valve adjustment and setting as
per indications that follow on this same page;

d. see illustrations on page 35-58 for the correct
placement of various component parts,

Fluid tightness check and setting of the drain valve

= !
AY AR

15. Install the drain valve together with its holder and
complete with O-rings and associated anti-extru-
sion rings on fixture tool no. 294003 (1) and lock itin
place with its own plug.

20566

16. Connect fixture tool no. 284003 (1) to hand pump
tool no. 290284 (2) supplied with IDRAULICAR AP
51

17. Actuate hand pump (2} to bring oil pressure to 250
bar (255 kg/sq.cm or 3625 psi) and check, on pres-
sure gauge, that pressure takes over 6 sec. time to
drop from 200 bar (204 kg/sq.cm = 2300 psi) to 100
bar (102 kg/sq.cm = 1450 psi).

FIAT

205487

18. Bring again oil pressure up between 100 and 200 bar
{102 to 204 kg/sq.cm = 1450 to 2900 psi) and, using
a torque wrench (3) connacted at 902 as shown in
the above figure, verify opening of the drain valve
starting from an applied torque of 0.65 t¢ 0.70 dalNm
(kgm or 4,70 to 5.05 {t.1b).

19. Should this condition fail to occurr act on the spring
adjustment shim pack {13, page 35-58) by adding
or remaving shims so to obtain the correct load by
the valve opening spring. Hold in mind that the thick-
ness of each shim of pack (13} is 0.15 mm {.01 in).

ELECTRONICALLY-CONTROLLED HYDRAULIC
LIFT DRAFT SENSOR

Removal-Instailation (Op. 35 130 56)
Proceed as follows:

A caution A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gioves and
special shoes.

1. Remove the RH side front body panel (1).
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19605 — 20562
2. Disconnect the battery positive cable (3) and insu- 5. Remove screw (1) securing the draft sensor to tits
late it. supporting bracket.

3. Disconnect side lift rod (8} from lift arm (on both 6. Install tool 29284711 (2}, complete with inside screw
sides). (4}, on the draft sensor.

4. Take the lift rod (5), together with associated lower 7. Lock the above mentioned inside screw (4) onto the
link, off the draft sensor pin. draft sensor using a suitable wrench.

. JD Manuals
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8. Act upon the tool 29284711 (2) cutside screw until
the sensor is free.

20573

9. Disconnect tool {2), withdraw the draft sensor (4),
disconnect it electrically, recover the O—ring and in-
side bushing.

10. Re-install sensor on its supporting bracket taking
the following peoints into account:

a. proceed by reversing the previous removal opera-
tions starting from no. 9 back to no. t;

b. keep in mind that the draft sensor must be
introduced maintaining the lower link locking hole in
vertical position.

HYDRAULIC LIFT ELECTRONIC CONTROL UNIT
(ECU)

Replacement (Op. 35 130 30)
Proceed as follows:

A cauton A

Handle alt parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

FIAT
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1. Remove the RH side front body panel {1}

2. Disconnect the battery positive cable {3) and insu-
late it.

20574

3. Remove the side lid {5) from the cab RH side panel-
ling.

JD Manuals
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6. Remove the two ECU mounting screws (3) located
inside the compariment made accessibie by the pre-
vious removal of panel {(2).

20578

7. Disconnect electric terminals {4) and retrieve the
ECU.

8. Re-install the ECLU) by reversing the previous re-

5. Removs screws and the RH side iining panel (2). moval operations starting from no. 7 back to no. 1.

JD Manuals
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HYDROSTATIC STEERING
7= hydrostatic control
Hydraulic system . ... . i indipendent, hydraulic pump feeding
from transmissicn case oil compart-
ment
O filter . .. e paper element, same of hydraulic lift
Controlvalve, make ........ ... ... ... . ... . .. i DANFQSS
B 7= 2 ORBITROL, rotating—valve type directly
controlled from steering column: man-
ual steering is assured in case of oil
pump is defective
Qutfit code:
—2WDmodels ... ... OSPC 100 ON - 150 N
—AWDMOdels L. OSPC 160 ON - 150N
Pressure relief valve setting (24, page 41-3):
—2WDMOEdeIS . ... e bar 100 = 102 kg/om? (1450 psi)
—AWDmModels . ... e bar 125 = 127 kg/em? (1822 psi)
Cylinder safety valve setting (33, page 41-3):
—2WDMOEIS . ... e bar 160 = 163 kg/icm? (2320 psi)
—AWDmodels . ... e bar 185 = 189 kgfcm? (2682 psi)
HYDRAULIC PUMP
L1 .= gear-type, incorporated metering de-
vice, feeding frem transmissicn cil com-
partment
Placemment e on transmission rear drive case, R.H.
side
Model .. e A31 XRP 2
T = 0= FIAT
I through PTO shaft
Rotation (fromdriveend} ...... .. .. ... . . . counterclockwise
Engine/pump rpmratio . ... .. 1:1.261
Rated speed (with engine turning at rated power speed) ............ 2092 rpm
Corresponding nominal capacity ............ ..o i 41 I/min(8.2 UK Gal/min)
Nominal capacity at 1003 rpm . ... ... 14.8 I/min {3.25 UK Gal/min)
Controlied capacity startingspeed ........... . .. ... it 1150 rpm
Controlled delivery capacity ......... ... ... it 17 to 21 I'min
{3.75 to 4.62 UK Gal/min)
(foltows)
FIAT Print No. 603.5%97%4031 Ql’#’gl—sf 992
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HYDRAULIC PUMP
{cont.)

17.400 to 17.418 mm
(.6850 to .6857 in)
17.450 to 17.470 mm
(6870 to .6878 in)
0.032 to 0.070 mm
(.0012 to .0027 in)
0.1 mm {.0039 in)

OD.,driveanddrivengearshafts ........... ... .. ... ... ..
LD, bearingseals ........ ... .. . .. e
Running fit, shaft/seat clearance ............. .. .. . iiiiiiia..

—permissible wear limit ....... ... ..

0.020 to 0.064 (.0008 to .0025 in)
0.1 mm (.0039 in}
24.000 to 24.015 mm -
{.9449 to .9649 in}
24.490 to 24.510 mm
{.9642 to .9649 in)

Radial clearance, pump gearswioody .............. ...
Max. permissible pump wear, suction end, gear compantment ........

Width, gears (1} ... ... e

Width, bearings (2) .. ... oo i e e

73.135 to 73.160 mm

Width, gear and bearing seat, pumpbody (3} ......... ... L.
{2.8793 to 2.8803 in)

End play, gear/bearing in pump body {manufacturing and reconditioning

AIMENSION) ... .. e, 0.100 to 0.180

(0039 10 .0071 in)

~

£

¢
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Sectional views of the hydrostatic steering control valve

C4. Control valve cover screws — M, Pump delivery — S. Discharge — 1. Drive pin, sleeve (6} and rotor shaft (7) — 2.

Sleeve (6) return springs — 3. Control valve body — 4. Check valve — 5. Rotary valve— 8. Sleeve, valve (5) seat -7,
Rotor (9) drive shaft — 8. Rotor stationary ring — 9. Rotor — 10. Abutment plate — 11. Cover — 12. Spacer — 13 and

14. Neutral position oil potts — 15, Rotor feeding oil passages (q.ty:6) — 16. Qil ports (g.ty:12) communicating with
passages (15 and 17), alternatively — 17. Outlets (g.ty:6) to power cylinder connecting with with rotor outlet pass-
ages and ports (18 and 20) — 18. Power cylinder RH chamber outlet or exhaust ports (g.ty:6)—19. Fower cylinder
exhaust passages {q.ty:6) communicating with ports (18 and 20} — 20. Power cylinder LH chamber outlet or ex-
haust ports {g.ty:6) — 21. Connecting ports (16) 1o rotor inlets or outlets — 22, Feed ports to passages (15) - 23,
Check valve — 24. Pressure relief valve — 25. Washer — 26. Connecting line to power cylinder LH chamber — 27.
Connecting line to power cylinder RH chamber — 29. Thrust bearing — 31. Oil seals — 32. Dust shield — 33. Power
cylinder safety valves — 34. Compensating valves — 35. O—ring seals — 36. Valve {24} set screw — 37. Plugs — 38,

Valve (33) set screw.
JD Manuals
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HYDROSTATIC STEERING TROUBLE-SHQOTING CHART

Fault

Diagnosis

Correction

Oil leakage at hydrostatic unit:
a. Drive end.
b. Cover end.

Hard steering.

Loose steering.

Steering wheel turns normally but;

a. Steering is too slow.
b. No steering.

With engine stopped, steering is inop-
erative.

Detective O-ring seal (31, page
41-3).

Insufficient tightening of caps-
crews (Cy).

Defective gaskets {25) or O—ring
seals {35).

Hydraulic pump inoperative.

Check valve (4) stuck cpen, pres-
ence of impurities or missing bali.

Misadjusted pressure relief valve
(24).

Pressure relief valve {24) stuck or
open due fo presence of impu-
rities.

Steering column binding in bush-
ing owing to rust, seizure, etc.

Excessive clearance fit of steer-
ing column and rotary valve (5,
page 41-3).

Excessive clearance fit of shaft
{7) and drive pin (1).

Excessive spline clearance fit of
shaft {7} and rotor (9).

Summation of previous clear-
ances.

Broken or weakened leaf springs
(2).

Poor fluid tightness of power cyl-
inder seal.

Broken cylinder rod.

Broken rotor shaft {7, page 41-3)
or pin (1).

Excessive wear between rotor (9,
page 41-3) and stationary ring
(8).

Damaged check valve (23).
Power cylinder safety valves (33)

stuck open owing to presence of
impurities or because damaged.

Replace seal and associated anti-ex-
trusion ring using special tool 293955.

Tighten capscrews 1o specification
torque value (24 to 36 Nm-2.510 3.7
Kgm = 18 to 27 ft.Ib}, as indicated on
page 41-20.

Replace gaskets and seals.

Rectify pump.

Remaove impurities and clean filter; fit
a new ball in valve seat (if missing).
Adjust valve pressure setting.

Remove impurities and clean filter,

Rectify causes.

Replace womn paris.

Replace worn parts.

Replace worn parts.

Replace parts evidencing more wear.
Replace springs.

Replace seal.

Replace damaged part.
Repiace damaged part.

Replace worn parts.

Replace control valve.

Remove impuritiss and clean filter or
replace control valve.

Frint No. 603.54.276.01 — 12 — 1892
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HYDROSTATIC STEERING TROUBLE-SHOOTING CHART
{cont.)
Fault Diagnosis Correction

Jerking and chattering at steering
wheel, steering out-ol—control, trac-
tor wheels turmning opposite to steer-
ing direction.

Impossible to hold selected course,
continuous corrections needed.

Impossible to obtain hydrostatic neu-
tral phase. When manually con-
trolled, steering is normal, otherwise
steering wheel tends to turn on its
own, or remains stationary, but steer-
ing acticn slowly continues along the
direction originally selected (“motor-
ing" effect), requiring continuous
corrections of steering wheel asset.

Front wheel shimmy.

Difficult steering in general or in one
direction only.

-t

Wrong hydrostatic phasing.

Inverted oil lines to power cylin-
der.

Worn cylinder piston gland.

Pawer cylinder safety valves (33,
page 41-3) or compensating
valves (34) stuck open owing to
presence of impurities, or dam-
ages.

Worn control valve mechanical
components.

Broken or weakened leaf springs
(2) controlling sieeve (6) return to
neutral.

Sleeve (6} and rotary valve (5)
stuck on delivery owing to pres-
ence of impurities.

Sleeve (6) squeezed on rotary
valve (5) owing to excessive fluid
pressure.

Air inside power cylinder.

Worn steering linkage mechan-
ical joints.

Power cylinder safety valves (33)
or check valve (34} stuck open
owing to presence of impurities,
or damaged.

Fluid pressure insufficient.

Poor fluid tightness inside controt
valve.

Misadjusted power cylinder
safety valves (33) or presence of
foreign particles tightness of
either valve.

Rectify phasing.
Rectify connections.

Replace gland.

Remaove impurities and clean filter or
replace control valve.

Replace control valve.

Replace leaf spring pack.
Remove impurities and clean filter.

Check pressure setting of pressure
relief valve {24, page 41-3).

Bleed system and remove causes of
any entry of air.

Replace worn parts.

Remove impurities and clean fitter or
replace control valve. Check pump
and pressure relief valve (24, page
41-3) setting.

Check oil pump and relief valve pres-
sure setting (24, page 41-3).
Replace control valve.

Remove impurities and clean filter.
If problem persists, replace control
valve.

SERVICE TOOLS

List of the special tools necessary to perform service
operatichs covered by this section of the Manual:

ATTENTION - Operations included in this section of the

75297784

Manual must be performed using the ESSENTIAL tools
further evidenced by the identification code {X).

Besides, to work safely and achieve the best technical
results, with additional savings of time and fatigue, these
mandatory tools should be used in conjunction with the X

293390
2911821

suggested special tools listed below and further inie-

grated with the self—-made ones for which you will find the
necessary working drawings and specifications directly X

on this manual.

292870
293955

FIAT

292927

Test bench checking equipment for hy-
drostatic steering control valve (see
page 22 for service tools).

Retaining lever, rotor.
Puller, steering wheel.
Universal pressure gauge kit.
Installer, toroidal seal.

Extractor, power cylinder hinge pin.

JD Manuals
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FRONT AXLE - POWER STEERING CYLINDER
Removal — Installation {Op. 41 216 20 )

A cautioN A

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes

To remove the power steering cylinder proceed as fol-
lows:

5. Remove the power cylinder mounting pin to front
axle and retrieve power cylinder (3).

6. Atinstallation proceed by reversing the removal se-
2. Disconnect the cylinder inlet and outlet oil connec- quence of operations.
tions and remove hose clamps.

1. Disconnect battery cables.

J_‘ LIVE FRONT AXLE - POWER STEERING CYLINDER
}‘ Removal-Installation {Op. 41 216 10)

—— A caution A

Handle all parts with great care. Do not put hands or
fingers between parts.
Wear safety equipment such as goggles, gloves and
special shoes

18957

To remove the power steering cylinder from the front
axle proceed as follows:

3. Remaove the nut securing the cylinder rod ball head
to the steering arm(1). 1. Disconnect battery cables.

2. Disconnect the cylinder inlet and outlet oil connec-
tions and remove hose clamps.

19284

4. Using puller {2), separate ball-head socket joint 3. Remove the retaining snap ring and the cylinder rod
from power cylinder rod. - steering knuckle carrier pivot pin.
JD Manuals
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4. Remove the retaining screw, the pin securing the
power cylinder to front axle housing and finally re-
trieve it _ 4. Remove the screws and the pins securing cylinders
to froni axle housing.

In case both ¢ylinders complete with oil intake lines
should be removed, proceed as follows:

1. Remove batiery cables.

5. Remove both cylinders complete with their oil intake
fines.

2. Removethe two connections of power steering piant
and cylinder oil lines.

POWER STEERING CONTROL VALVE
Removal-Installation (Op. 41 204 30)

A caution A4

Handle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes

To remove the power steering conirol valve proceed as
follows;

1. Remove side panels.

3. Flemgve ihe retaining rings and the cylinder rod —
steering knuckle carrier pivot pin. 2. Disconnect battery cables.

FIAT Print No. 603.54,236,00 ~.01.51 1992
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3. Rernioe\:?s;ittachmg screws (4) and the exhaust 7. Disconnect the four oil inlets and outlets from the
muff - control valve.

19622

8. Loosen the knob and open the lid of the electrical

4. Disconnect the windshield washer tubelet (10) with- fuse and relay compariment

drawing it from the fitting located on the fixed central
hood section.

5. Remove the fixed central hood seclion.

9. Remove the three plugs located on the L H. side of
the protection panel on the left of the control board
and the four retaining screws { three of these are lo-
cated under the three plugs while the fourth one is
positioned in the central pan of the panel, corre-

. . sponding to the electrical fuse and relay compart-

6. Disconnect electrics (5 and 6). ment).

Print No. 603.54.276.00 - 01 — 1992
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10. Remove the control board L.H. side panel.

13. Remove the four screws securing the control valve
onto the steering shaft.

11. Remove the three plugs located on the R.H. side of
the protection panel on the left of the control board
and the four retaining screws { three of these are lo-
cated under the three plugs while the fourth one is
positioned in the central part of the panel, corre-
sponding to the electrical fuse and relay compart-
ment}. 14. Retrieve the control valve from the outside, cabin or

platform.

12. Remove the control board R.H. side panel.

15. When re-installing the control valve pay attention to
the following important peints:

Note - Remaoving the L.H. and R.H. side controt board
protection panels is not mandatory for the subsequent
removal of the power steering control valve; however, it
is recommended hecause it allows considerably easier b. make sure that the holes on the hydrostatic con-
performance of the oEerations that follow. trol valve are aligned with the screws securing it to

the steering column.
JD Manuals
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a. proceed by reversing the removal sequence of
operations starting from no. 14 back to no. 1;
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HYDROSTATIC STEERING CONTROL VALVE 4. Remove the two o—rings fitted on the rotor stationary
Disassembly — Assembly (Op. 41 204 34) ring.

w/ control valve removed

To disassemble the hydrostatic steering contral valve,
removed from tractor, proceed as follows:

5. Pull rotor drive shaft out,

1. Remove cover screws.

6. Remove thrust washer,

3. Remove the rotor stationary ring, rotor and
associated inside spacer. 7. Remove threaded plug from the check valve seat.

‘ JD Manuals
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220

12. Remove the rotating valve thrust bearing complete
with the two outer rings and withdraw the spring re-

8. Remove O-ring from control vaive. tainer ring from the valve seat sieeve.

9. Turn the control valve over and remove the check
valve ball, the two balls with associated pins and the
flow valve springs.

20435

10. Place the contro! valve body and roter drive shaft

with the sleeve—drive shaft drag pin horizontal. Attention: atassembly, two reference marks have been

made on both rotary valve and sleeve, corresponding to

11. Pushrotating valve inwards to allow withdrawal from the neutral position held by the springs. Prior to remov-
control valve body of the same valve, sleeve and ing the springs, make sure that reference marks are
thrust bearing. clearly visible; if not, re—make them.

JD Manuals
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14. Pull rotary valve out of valve seat sleeve. 17. Remove the cylinder safety valve plugs using a 6
mm Allen wrench.

15. Remove springs of the neutral position by withdraw-

ing them from their seats. 18. Remove seal washers.

16. Remove dust shield and O-ring from their respec- 19. Remove the cylinder safety valve pressure set
tive seats in control valve body. screws using a 6 mm Allen wrench.
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20. Turn control valve upside down, extract the balls,
springs and spring guides from the two cylinder
safety valves.

omd &
- Ml © &

23. Turn control valve upside down and complete disas-

Exploded view of the cylinder safety valves ( disassem- sembly by extracting the spring and the pressure re-
bly—assermbly sequence). lief valve piston.

oomw © o @

20437

21. Using a 6 mm Allen screw, remove the pressure re- Exploded view of the pressure relief valve (disassem-
lief valve threaded plug and extract the seal washer. bly-assembly sequence).
JD Manuals
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20438 22

Exploded view of the hydrostatic steering control vaive

1. Dust shield — 2. Control valve body, rotary valve and rotary valve housing sleeve — 3. Check valve ball — 4. Check
valve threaded plug - 5. O—ring seal - 6. O-ring (5) back—up ring — 7. Thrust bearing parts — 8. Spring (12) retaining
ring — 9. Rotor drive sleeve—shaft drag pin — 10. Spacer — 11. Rotor drive shaft — 12. Sleeve return springs to neutral
— 13. O-ring seal — 14. Back—up ring — 15. Rotor and stationary rin%— 16. O—ring seals — 17. Cover — 18. Washers —
20. Check valve seat set screw — 21. Cover screws — 22. Plate — 23. Plate screw - 24 and 25, Pressure relief valve and
spring — 26. Cylinder safety valves — 27. Return valve balls — 28. Return valve springs — 29. Heturn vaive pins.
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24. Clean all control vaive parts thoroughly.

25. Replace washers and seals.

26. Check mechanical parts accurately and replace
those showing signs of significative wear.

20440

27. Prior to re—assembly, lubricate parts in hydraulic aif.

Assembling scheme of springs in neutral.

20425

28. Re—install the rotary valve on sleeve, verifying cor-

rect alignment of reference marks shown in the figu- . . .
re. 30. Line up and center the spring set of the neutral posi-

tion.

29. Introduce the two flat and the two shaped springs, 31. Install the neutral position spring retaining ring on
pressing them by hand into their respective seats as the valve housing sleeve, keeping in mind that the
evidenced in the assembling scheme shown at the same ring must be free to rotate without any interfer-
top of the right column on this page. ence by the springs.

JD Manuals
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32. Introduce the drag pin in the rotor drive sleeve-shaft 34. Place the control valve body so that the rotary valve
assy. sleeve housing is positioned horizontally, then

introduce the pilot bushing (6) of fcol no. 293955.

33. Fit the thrust bearing making sure to follow the se- e
quence and notices reported in the figure below.

: 20447 )
@

Supponting head for abutment and seal rings (part
! of special tool 293955)
20445

1. Bearing outer ring — 2. Thrust bearing — 3. Bearing 35. Lubricate with hydrauiic oil the abutment ring (7), O~
race with chamfer” facing the shoulder of detail (5) — 4. ring seal {8} and install them on head (9) of special
Rotary valve — 5. Rotary valve seat sleeve. tool 293955 as shown in the above figures,

JD Manuals
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36. Introduce the complete drive punch inside the pilot
bushing previously installed.

37. Holding the outer bushing with your hands, press
down and simultaneously turn the drive punch to
gase the ingress of the seal ring into its seat on the
control valve body.

38. Puli cut the special tool 293955 parts (outer bushing
and drive punch). Note: the supporting head for
abutment and seal rings (see page 41-16} will re-
main on the control valve body.

FIAT

39. Introduce inside the control valve body the parts pre-

viously fitted conforming to operations 28 thru 33
and hold the rotor drive sleeve—shaft assy. drag pin
on a horizontal pesition to prevent it from sliding out
and accidentally insert itself in the grooves existing
inside the control valve body.

40. Press on the rotary valve to bring the thrust bearing

against the control valve; scope of this operation is
to simultaneously expel the head (9} of the special
tool 293955 (see pages 41-16) and the entry of
rings (7) and (8) in their seats on the control valve bo-

dy.

41. Turn the control valve and fit the check valve ball in
the seat shown by the arrow.

JD Manuals
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41-18
20455
42. Screw the theaded plug in the check valve seat until 45. Fit the pins with springs in the return valve arrowed
its top surface is below the control valve body mating seats (see op.43).
surface,

20456

46. Lubricate the O-ring seal and fit it in its seat on con-

trof valve.
43. Fit the return valve balls in the two arrowed seats.

AL cecegereict

20457

47. Install the end washer aligning its holes with those
44, Fit springs on return valve pins. on the control valve.
JD Manuals
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48. Make a reference mark on the upper part of teeth
(A), in correspondance of seat (B), to show the exact
position of the valve—sleeve drag pin.

49. Introduce the drive shaft inside the control valve
housing, fit the rotor drive shaft retaining—centering
tool 293390 in between rotor drive shaft and end
washer, as shown in the figure, and turn the shaft in
order to favour the correct mating of seat (B) with the
drag pin fitted on the sleeve.

50. Proceed with rotor installation keeping the following
notices in mind:

a) every time the hydrostatic steering is dismantied, turn
rotor upside down in order to limit the wear process of the
splined coupling;

b} The following figure has been drawn with rofor drive
shaft removed in order to show correct phasing among
rotor, rotor drive shaft and drag pin;

FIAT

¢} Install rotor on drive shaft, keeping in mind that phas-
ing requires the alignment of teeth (A) on the drag pin ax-
ial plane , as evidenced in operation 48, with the center
line of a rotor vane.

51. Lubricate the two O—ring seals {1) with hydraulic oil
and fit them in their seats on the rotor stationary ring
and, finally, install the rotor making sure that fitting
holes {2) are aligned with the corresponding ones on
the end washer.

52. Fit inside spacer.

) JD Manuals
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53. Fit cover lining up its holes with the corresponding 56. Turn control valve body upside down and insert the
ones present on the rotor stationary ring. pressure relief valve piston inits seat as showninthe
figure {see page 13 for parts detail).

54, Remove reatainer tool 293390 and fit on the check
valve, shown in the figure, the special screw and wa-
sher.

204568

58. Fit the pressure relief valve setting screw using a 8

55. Fit the remaining six cover screws complete with mm Allen screw.

their respective washers and tighten them in Note: pressure setting will be subsequently carried on
crossed sequence to a torque of 24 to 36 Nm (2.5 10 on bench or on tractor in accordance to the values given
3.7 kgm or 18 to 26.7 ft.Ib). in the data chart of page 41-1.

JD Manuals
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§9. Screw on the plug complete with associated seal us-
ing a 8 mm Alien wrench and, after pressure setting
on bench or on tractor, torque tighten at 40 to 60 Nm
(4.1 t0 6.1 Kgm or 30 to 44 {t.Ib)

60. Introduce the two balls inside their cylinder safety
valve seats shown by the arrows (see parts detail on
page 13).

61. Introduce spring guides and springs into their cylin-
der safety valve seats.

FiAT

62. Screw on the two cylinder safety valve pressure set-
ting screws using a 6 mm Allen wrench.

Note: pressure setting will be subsequently carried on
bench or on tractor in accordance with the values given
in the data chart of page 41-1.

63. Screw on the two plugs and associated oil seals us-

ing a 6 mm Allen wrench, perform pressure setting,
torque tighten at 30 Nm (3 Kgm or 21 ft.Ib).

20477

64. After comipletion of assembily, fit the dust shield ring

on control valve body.
JD Manuals
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HYDROSTATIC STEERING CONTROL VALVE
Test bench checks (Op. 41 204 38)
A - ROTARY VALVE WEAR TEST

1. Make all necessary bench connections as shown on
scheme of Fig. a and complete the circuit as per
scheme b. Hold steering control on steering position
(right or left) using special tool 29319211,

Acting on the handwheel of device 75297784, in-
crease pressure in the system until approaching the
pressure relief valve setting without its cracking—off
(24, page 41-1).

Fit a torque wrench to the tool 2931921, apply a
torque of about 34 Nm (3.5 Kgm or 25 ft.Ib) and
check that it takes more than ten seconds to the
rotary vaive (5, page 41-3) to make a full turn. If less,
replace rotary valve and associated sleeve

Test specifications

Qiltype ..ot IDRAULICAR AP51
Qilviscosity ............. .. .cvviat. SAE 20 W
Qiltemperature ................c.coviinins 60°C

Capacity of cil pump idraulic 293165
12 dm3 (/1=2.64 UK or 3.17 US Gal)
Speed of electric motor 75294086 1450 rpm

293721

293315
292146

283315

765200541

202775

| ®

Rotary valve wear test
C. From delivery — D. To throttle — E. Drain.

293165
202728 203316 75294086
76290540
. 203723
76295583 75295586 ! :
[ = - HAHH
9 T a0 g -
® - —
l
= 7 293316 \75290385
N \ f - 75200544
1 75290448 75294098
4
il
20478 g i - @
75294100 a
Hi P

Test equipment and toel installation scheme for rotary valve check, oil seal tightness check, pressure relief

valve and cylinder salety valve setting.

A. Delivery — B. Throttle — P. Torque wrench.
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Oil pump exploded view

a. Detail of cil seal installation — M. Pumgp oil delivery duct -~ R. Gear bearing fillets — 1. Gear bearings — 2. Cover seals
~ 8. Pump case — 4. Rear end cover — 5. Flow regulator case — 6. Drive shaft oil seal — 7. Seal retainer ring — 8. Drive
gear shaft — 9. Driven gear shaft — 10. Spacer — 11. Anti—extrusion ring — 12. Pump drive shaft and sleeve coupling nut
and lockwasher — 13. Cover bolt nuts — 15 to 19. Flow regulator exploded view — 15 and 16. Plugs — 17. Cartridge —
18. Slider — 19, Spring

HYDROSTATIC STEERING OIL PUMP
Disassembly—Assembly of removed pump
{Op. 41 206 20)

With all parts loose, proceed as follows:

8. Check planarity and squareness of gears and bear-
ings mating surfaces by interposing a thin film of car-
bon black powder; if very slight surface roughness
is present, remove it with extrafine grade, lubri-
cated abrasive paper.

Proceed as foltows:
1. Remove cover nuts (13), bolts and lockwashers.

2. Remove nut (12) securing sleeve coupling to drive

shaft and associated lockwasher.
9. Check end play of the gear—bearing sub—-assembly

inside the pump against specifications {0.100 to

3. HRemove rear end cover (4}, retaining ring {7} and &il 0.180 mm = .004 to .007 in).

seals {6).

If necessary, use lubricated abrasive paper to remove

4. Mark parts (1), (3), (4) and {9} to re—install them in minimum quantities of materia.

the same original position if found efficient.

5. Remove bearings (1), gears (8) and (9) from rear 10. Clean all parts thoroughly.

cover (4) and pump case (3).
11. Replace oil seals (2), (6) and (11).
6. Retrieve oit seals (2) and anti—extrusion rings (11).

12. Lubricate lcose pans with the same il used for the

7. Remove plugs (15) and (16) and asscciated seals, hydrostatic steering plant operation and re-as-
remove from flow regulator case (5) all component semble the pump, referring to the exploded view
parts and, precisely, the cartridge (17), slider {18} shown on this page and paying attention to the fol-
and spring (19). lowing points:

JD Manuals

FIAT Print No. 603.54.276.01 — 12— 1982



STEERING
41 - 30

Checking end play of gear-bearing unit inside oil
pump case

Dimension X should be smaller than Y by 0.100 to 0.180 mm

{.004 to .007 in)

a) re—assemble the pump by reversing the disassembly
sequence of operations starting from 7 back to 1;

b) make sure to always work under top cleanliness
conditions in order to avoid any ingress of foreign materi-
al which might damage the pump.

¢) Interface parts (1), {3), {4) and {9} previcusly marked
for this purpose and see description of operation 4, page
41-29 in order to reit them in their respective original
positions.

o) install by hand the gear bearings (1) inside the pump,
positioning them so the fillets (R) on circumference coin-
cide with the oil delivery duct {M) and front surfaces pro-
vided with milled spiders for lubrication are brought to
face the gears;

Print No. 603.54.276.01 - 12 - 1992

e) insert the plastic anti—extrusion ring (11) on the inside
with respect to the central O-ring (2);

f) fit seals (6) on rear cover (4), complete with spacer
{10), give orientaticn shown in detail ), page 41-29 and
fill cavity between lips with grassofiat TUTELA G9
graese.

g

o]
]

Pump output - litres/min

=a%%

N

="

i

1000 1000 {1700 1300 (460 1500 160D 1700 ‘tHOL 1300 ZI]IH[I 7092
20485 5T Pump speed rpm

Speed—output diagram of the hydrostatic steering
drive pump

Test pressure 100 bar (102 kg/cmé2 or 1499 psi)

Qil temperature 55210 65°C (131° 10 149° F)

A. Commencement of metered cutput— B. Minimum lim-
it for metered output — C. Maximum limit for metered out-
put.

13. Re—install the pump on tractor, fifling the suction line
as well as the pump case with TUTELA MULTI F oil
to facilitate priming and avoid any risk of seizure dur-
ing the initial period of operation.
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44 -1
FRONT AXLE
L == Inverted “U", telescoping and centrally
pivoted
Tracks (QUyI6) ... . 1515-1615-1715-1815-1915-2015
mm {59-63—67-71-75-79 in)
Wheelcamber ... ... .. 2e, equivalent to approx. 15 rmm (.59 in)
for 16" rims

JoB—iN 0 to 5 mm (0 1o .20 in)
Stearing knuckles
Kingpin(joumaldia. ....... ... ... . ... ... . ... coiiuiiiiiiinn. 44.961 to 45.000 mm

(1.7701 10 1.7716 in)
Force~fitbushes () LD........... ... ... ... .. 45.050 10 45.140 ()

' (1.773610 1.7771 in) _

Kingpinclearance fit ....... . ... ... ... .. ... ............ 0.050 to 0.179 mm {.0019 to .0070 in)
Pivot mounting
Pivotpin (3ydia. ... ... o 37.961 to 38.000 mm

{1.4945 to 1.4960In)
Force—fitbushes () 1.D. ... ... ... ... ... .. ... .. ... ..., 38.050 to 38.140 mm (1}

{1.3811 to 1.5015 in}
Axle pivotpinclearance ..................criiii i 0.050 to 0.179 mm (.0019 to .0070 in)

{*} Finat dimension without grinding.

T N e e i e e T Jp' E
K
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TORQUE DATA

To
DESCRIPTION Thread size rase

Nm | kgm | ftb
Front axle
Capscrew, front axle carrier to engine {C4, pag. 44—1) ............... M 18x1.5 353 36 260
Nut, SIEeriNG arms (Cg) . ... ...ooirnin i e | M 10x1.25 | 49 S 36
NUL axbe @N0 ... Mi16x15 | 211 | 215 | 158
NUL S1eering ams (Cq) ...ttt M16x1.5 | 294 | 30 | 217
Nut, steering tie—rod head ..................... ... . ... ......... M14x15 | 118 | 12 86
Nut, steerng tie-rod . ...... ... ..o M 20x1 176 | 18 | 130
Screw, fromwheeltobub (Co) ........ ... .. ... ... .ol M18x15 | 314 | 32 | 230

SERVICE TOOLS

ATTENTION - Operations included in this section of the
Manual must be perforrmed using the ESSENTIAL tools
further evidenced by the identification code {X).
Besides, to work safely and achieve the best technical
results, with additional savings of time and fatigue, these
mandatory tools should be used in conjonction with the
suggested special tools listed below and further inte-
grated with the self-made ones for which you will find the
necessary working drawings and specifications directly
on this manual.

List of the special tools necessary to perform service op-
erations covered by this saction of the Manual.

X 29351 Wrench, king pin lock nut.
X 290793 M12x1.25 adapter, axie pivot pin (with
292927).
293890 Tester, wheel toe—in.
292400 Sling hook, wheel lifting.

TROUBLE-SHOOTING CHART

Fault

Diagnosis

Correction

Premature tyre wear. 1.

Poor tractor stability. 1.

Wrong inflating pressure.

2. Wrong front wheel toe—in.

Wrong inflating pressure.

Infiate tyres to the pressures sug-
gested on the tractor Operator's
Manwal and comply in all cases with
the specifications and instructions is-
sued by the tire Manufacturer.

Rectify toe—in.

Inflate tires correctly in accordance
with what stated above.
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F120 - F130

FRONT AXLE
Removal-installation (Op. 44 101 30)

A DANGER £ —

Lift and handle all heavy componenis using a lifting
equipment of appropriate capacity.

Ensure that units or pars are supported by suitable
slings or hooks. Ensure that no one is in the vicinity of
the load to be lified.

To remove the front axle assembly from tractor proceed

as follows:

1. Disconnect battery cables, install wedge blocks un- 7. Retrieve the power steering cylinder (3} from front
der the rear wheels and remove front ballasts with axie.
carrier.

2. Prop up the front end with an hydraulic jack.

Place a shop floor stand under the engine oil sump
with a fist of wood in between.

Remove front wheels.

8. Place an hydraulic jack under the axle and remove
the central pivot pin capscrew {C3).

1T

Remove the nut securing the power steering cylin-
der rod head to the steering arm (1).

9. Using the slide hammer—type extractor tool no.

6. Using a suitable puller (2) detach the cylinder ball 292927 complete with adapter tool no. 290793 re-
head. move the front axle pivot pin (4).
FIAT Print No. 603.54.276.00 — 01 - 1992
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44 -4
AN bl &1 FRONT AXLE WHEEL HUB
K\, T\a J ’ / \ Disassembly — Assembly (Op. 44 101 22)
i —— A cavtoN A

2

Hangle all parts with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes

Wheel hubs can be removed directly on the tractor with
front axle installed by proceeding as follows ( for each

wheel):
1. Disconnect battery cables and place wedge blocks
10. Lower the hydraulic jack and retrieve the axle as- under the rear wheels.
sembly.

2. Prop up the front end with an hydraukic jack.
11. To install the front axle assembily onto the iractor just

reverse the removal sequence of operations and 3. Place a shop floor stand under the enqine oil sump
make sure to fit the axle pivot pin (4, op. 9, page with a list of wood in between.
44-3} using a bronze punch, 4. Remove front wheel.

5. Remove the wheel hub bearing greaser cup {1).

I 18861

13. Re—install the power steering cylinder (3) attaching
the cylinder rod to the steering kingpin arm as shown 6. Freethebearing adjusiment ring nut (D) fromthe se-
in the operation 5, page 44-3, curing lock.
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12. Torque tightenthe lock ring at 196 Nm (20 kgm — 144
7. Using the special wrench tool no. 293521 (2) un- ft.ib) using torque wrench and specific wrench tool
screw the wheel hub bearing adjustment lock ring. no. 293521 (2} while turning the hub by hand inorder
to properly bed bearings in.
13. Slacken the lock ring and retighten it at a torque val-
ve of 241023 Nm (2.5 to 3 kgm- 18 1o 21 fL.Ib), keep-
ing on manually spinning the hub.

Note - The lock ring must be replaced at each removal-
installation operation.

8. Remove wheel hub (3) and retrieve bearings (4 and
5).

9. Replace poor seals and worn bearings using sys-
tematically suitable pullers, axiractors and punches.

10. Refill the wheel hub with grease (grassofiat TUTE-
LA G9).

14. Re-lock the ring (D) in place with punch and ham-
mer.

11. Install the wheel hub (3) complete with bearings (4
and 5). 15. Re-fit the wheel hub greaser cap {1).

RAT Print No. 603.54.276.00 - 01 - 1992
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STEERING KNUCKLE
Overhauling (Op. 44 101 46)

A CAUTION A

Handle all parts with great care. Do not put hands or
fingers between pans.

Wear safety equipment such as goggles, gloves and
special shoes

Steering knuckles can be disassembled directly on trac-
tor with front axle installed by proceeding as tollows ( for
each wheel):

1. Disconnect battery cables and place wedge blocks
under the rear wheels.

2. Prop up front end with an hydrauiic jack. 7. Lower the hydraulic jack and retrieve the steering

3. Place a shop floor stand under the engine oil sump knuckie (2).
with a lisi of wood in between.

4, Remove front wheel.

5. Place a hydraulic jack under the steering knuckle 8. Unscrew the front axle end retaining capscrews (3).
and remove the retaining screw at the steering arm

(1.

i
! il
CI:OGG‘?GQG

\ \, o e #
P
6. Withdraw the steering arm (1) from steering knuckle )
(). 9. RBemove axle telescopic end section (3).
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FRONT AXLE AND WHEELS
44 -7

10. Tighten the axle telescopic end in a bench vice and
using a slide hammer—type puller remove the steer-
ing knuckle kingpin pivot bushes (4},

1. To install the steering knuckle onto the front axle just
reverse the removal sdequence of operations mak-
ing sure to use a specific flat-head punch to
introduce new bushes into the axle end seat.

oo~ AN ¢

12. Install the front axle telescopic end (3).

13. Install steering knuckle on front axle end section.

FIAT

14. Place the steering arm {1) on the steering knuckle
- kingpin {2) and then tighten the retaining screw.

FRONT STEERING WHEEL ALIGNMENT CHECK
(Op. 44 511 80)

Pt A+X

B+0:5 mm I——-\

Wheet! alignment check diagram

a. Wheel camber check - b, Toe—in check — X = 15 mm {59
in} approx. for 16" rims.

Check front steering wheel alignment taking into consid-
eration that:
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—instraight—ahead driving the wheels must have a 2° in-
clination with respect to the ground corresponding to
approx. 15 mm {.59 in} difference (on 16" rims) mea-
sured between rim edges (fig. a). Also, in straight—ahead
driving, wheels must be parallet 1o the tracter longitudi-
nal axis, or with a slight foe—in up to a max.of 5 mm (.20
in}, measured on the inside between rim edges;

—to correct the toe-inturn the adjustable track rod ends.

1. Inflate tyres at a pressure of 2.5 bar (kg/em? or 36
psi.}.

2. Turn steering wheel half—way, with one rung aligned
with the tractor longitudinal centre line.

3. Check if wheels are parallel to the tractor longitudi-
nal axis.

Print No. 803.54.276.00 — 01 — 1992

4. Measure on the horizontal plane passing through

the wheels cenire line, the distance (B) between
front inside edges ot rims (see fig. bonpage 44-7).

. Then measure, stifl on the horizontal plane passing

through the wheals centre, the distance between the
rear inside edges of rims, making sure that the lat-
ter measurement is equal to (B) or larger up to a ma-
ximum of 5 mm (.20 in) (see fig. b on page 44-7}.

For any correction of the wheels toe—in, turn the front

’ axle track rod adiustable end.
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AUXILIARY UNITS
50-1

Ajr—flow pattern with inside air intakes open.

19848

Air—flow pattern with air intakes closed.

AIR CONDITIONING SYSTEM

A\ SAFETY PRECAUTIONS 4\

Refrigerant must be handled with caution in order to
avoid hazards.

Urdue direct contact with liquid refrigerant can produce
freezing of skin and eyes.

Keep away the refrigerant coniainer from flame or heat
sources, the resutting pressure increase can cause the
container to explode.

If in direct contact with open flames or heated metal sur-
faces, the refrigerant will result in a toxic gas: phos-
gene.

The latter, if inhaled, will cause serious intoxication.

Make sure to comply with the following indications and
simple precautions to avoid any risk of injury:

¢  When discharging the refrigerant in the systern
make sure you are operating in weli—ventilated
premises with good circutation and far away from
open flames.
Similarly, do not bring open flames near the system.

0 When charging and discharging the system take
suitable precautions to protect the face in general
and the eyes in particular from the refrigerant thuid.

FIAT

¢ Inthe event of an accident, proceed as follows:

¢ if the refrigerant has reached the eyes, wash them
immediately with a few drops of mineral oil, continue
by bathing them thoroughly with a boric acid and
water solution { one teaspooniul of boric acid in & 1/4
cup of water) and seek immediate medicai heip.

¢ Freezing caused by liquid refrigerant can be treated
by progressively warming the affected skin area with
cold water and by applying an oily or greasy skin
cream. Call a doctor immediately in any case.

¢ The oil and refrigerant mixture inside the air-condi-
tioning system is pressurized. ‘
Consequently, never loosen fittings or tamper with
lines unless the system has been properly dis-
charged.
Also, do not unscrew the oil level check plug o a
charged system.

¢ Before loosening any connection cover the fi_tting in
question with a ¢loth in order to prevent refrigerant
from reaching the skin or eyes.

¢ Do not heat the refrigerant container. _
Ahove 50 °C, pressure increases sharply with heat.

0 Keep heat sources away irom the air-conditioning
system to prevent possibility of explosion.
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SERVICE TOOLS - CAB AIR CONDITIONING SYSTEM
Conditioner compressor
ATTENTION - Operations included inthis section of the
Manual must be performed using the ESSENTIAL toois
further evidenced by the identification code (X). X 292936  Lock wrench.
Besides, to work safely and achieve the best technical
resuilts, with additional savings of time and fatigue, these X 292938 Puller, front plate.
mandatory tools should be used in conjonction with the
suggested special 1ools histed below and further inte- 292941 Pliers, retaining ring.
grated with the selfi-made ones for which you will find the
necessary working drawings and specifications directly 292944 Pliers, retaining sing.
on this manual.
X 202951 Puller, pulley.
. X 292952 Striker tool and pilot bushing.
List of the special tools necessary to perform servicing _
operations envisaged in this Section. X 292971  Protection, shaft.
292994 Remover, O-ring.
Alr conditioning system 292995 Tongs.
X 282999 Pilot pin, seal.
X 292744 Pressure gauge set (with 293824).
X 294005 Charge and evacuation station (with X 293000 Holder, seal.
gas recovery).
X 293823  Leak detector, acoustic waming. 293048  Scraper.
293824 Hose, evacuation and charging. .
Wrench, service valves.
X 293825  Oil can, vacuum pump. X 293051
293826  Tape, heat resistant, expansion valve. X 293054 Gauge, angle.
X 293831 Comb, condenser and evaporator fin _
cleaning and straightening. X 293055 Rod, oil level indicator.
. FIAY
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HEATED AND VENTILATED CAB CONTROLS
L — 3-apeed heater fan control knob.

Air can be optionally drawn from the outside or from in-
side the cab by acting on the air inlets (N} which can be
set on two difierent positions through the air iniet control
(G).

With inlets closed , air is aspirated from the outside
through inlets (R).

With inlets open, a larger volume of air is drawn from
inside the cab through inlets (N).

Set the electric fan switch (L} on one of the chart posi-
tions corresponding to the desired performance.

P - Heater control switch.
Set air temperature through controt knob {P), as follows:

= For max. temperature, urn knob (P) clockwise on
red secior.

— To stop warm air circulation inside the cabin, turn
control knob (P) counter—clockwise onthe blue sec-
tor.

G. Air inlet {N) control — M. Air outlets — N Inside air

inlets.

“1’“!“\“1""(“((““““ —{

N

WEETO ALY LN RN
g .

R. Qutside air intakes.

. Print No. 603.54.276.00 — 01 - 1992

L. Electric fan switch control knob — M. Air outlet — P.
Warm air setting control knob.

Electric fan control switch {L).
Operates with starter switch key on position 1.

Position Electric fan speed
0 Off
} Low speed
] Medium speed
1] High speed

H5EA

Starter switch

1. Engine starting energized. Warning indicators and
instruments activated. Miscellaneous user circuits
energized.

2. Ignition (when released, the key automatically re-
turns to position 1).
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AIR CONDITIONED CAB CONTROLS

d"‘A'
L1

LB/
il

1972

A. Air conditioner and temperature regulation control knob — B. Heater control knob — C_. Q—Speed electyic fan con-
trol knob — G. Inside air infet (N} control —M. Air outlets — N. Inside air inlets.

A — Air conditioner and temperature regulation con-
trol knob.

Activated with starter switch on position 1, with the elec-
tric fan control switch (C) on positions 1 - 2 or 3, turning
knob (A) clockwise in order to activate the air—condi-
toner. By further turning the knob clockwise, the tem-
perature inside the cab is lowered, and vice-versa it in-
creases if same is turned counterclockwise.

B — Heater control knob.

Set air temperature through control knob (B) as follows:
- For max. temperature, turn knob (B} clockwise on red
sector.

— To stop warm air circulation inside the cabin, turn con-
trol knob (B} counter—clockwise on the blue sector.

C - 3-speed electric fan control knob.

Air can be optionally drawn from the outside or from in-
side the cab by acting on the air inlets {N) which can be
set on two different positions through the air inlet control
{G).

- PIAT

With inlets closed, air is aspirated from the outside
through intets (R, page 3}.

With inlets open, a larger volume of air is drawn from
the inside of the cab through inlets (N).

Set the electric fan control knob (C) on one of the chart

positions corresponding to the desired performance.

Electric fan control khob (C). N
Operates with starter switch key on position 1.

Position Electric fan speed
0 Off
I L.ow speed
] Medium speed
n High speed
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SPECIFICATIONS

CAB AIR CONDITIONING SYSTEM

Refrigerantfluid . ................ .. ... FREON 12
Capacity .................... 2000 grams {(70.6 0z)
Maximum system pressure ............ 13 to 24 bar

(188 to 348 psi)

Minimum system preésure .............. 0.5to 3 bar
{-72t0 43.5 psi)

High pressure switch setiing ... ..... 25 bar (362 psi)
Low pressure swiich setting .......... 2 bar (29 psi}

Retrigerant termperature at compressor
outlet ................ 60 to 120°C (140 to 248 °F)

Retfrigerant temperature at condenser
outlet ................. 50 to 80 °C {122 10 176 °F)

Retrigerant temperature at evaporator
outlet ........... .. .. ..... 0 to 20°C (32 to 68 °F)

Maximum centrifugal fan flow rating
.............. 9 to 11 cu.m/min (318 to 388 cu.f/min)

COMPRESSOR

Maximurm permissible speed . ... ......... 4000 rpm
Weight .............. .. .......... 49Kkg (108 1)
Lubecilquantity ....... ... .. 135 cu.cm (8.23 cu.in)

Print No. 603.54.276.00 — 01 — 1992

OPERATION

The air conditioning system is designed to create inside
the cab the best possibie environment conditions for op-
erator’s comfort.

These conditions depend mainly on four factors, namely
temperature, humidity, flow and cleaniiness of air inside
the cab.

Although optimum values cannot be fixed owing to ditfer-
ent individual requirements limits can be envisaged to
create sufficient comiort in the majority of cases.

As regards temperature and humidity, an area of envi-
ronmental comfort, or of physical well-being, has been
identified corresponding to certain ternperature—humid-
ity values, in relation with each other.

‘The chart shows that ideal humidity values are com-

prised between 30 and 70% ({(below 30%, dehydration
causes nose and throat soreness, whereas above 70%
transpiration or unpleasant feelings due 1o the presence
of moisture over skin areas are experienced); comtort-
able temperature ¢an vary between 18 © and 28 °C (62
and 84 °F), approximately.

Air flow rate should not be excessive 1o avoid physical
annoyance and irritation. Values of .07 to .25 m/sec. are
considered normal.

No strict limit has been defined for air cleanliness. How-
ever, it is a known fact that the human body alters the
composition of air in the surrounding environment by in-
creasing the percentage of carbon dioxide, raising hu-
midity and decreasing oxygen content, etc.

(Retative humidity %)

19549 20 : 25 30 35 40
{Temperature °C)

Simplified temperature—humidity chart.

1. Sensation of unbearable cold — 2. Sensation of cold
— 3. Area of physical comfort - 4.Sensation of heat -
5. Sensation of unbearable heat.
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These adverse effects can be rectified by drawing in
smali quantities of air from the outside. This, in turn, in
view of the dusty conditions in which agricultural tractors
are called upon to operate { ground processing, hay
making, etc. ) requires a particular attention and the in-
staliation of dry air cleaners on the air intakes.

Air conditioners are thus installed on tractors and agri-
cultural machinery in general in order to neutralize the
causes of discomfort { heat and humidily ) generated in-
side the cab. The air conditioner modifies the thermal
and hygromeitric characteristics of the air existing inside
or of that drawn in from outside to obtain a cooling effect
and a humidity level physically agreable to the operator.

The operating principle of an air conditioner is similar to
that of a domestic refrigerator. To cool the ambiem, heat
is taken away through a physical process ( evaporation
of a liquid } which to take place absorbs heat from the
surrounding envirgnment,

The liguid utilized for the purpose is, in this case, a fluid
refrigerant made of difluorodichlorometane, known as
Freon 12 or R 12, a product offering a high coefficient of
refrigeration capacity, low toxicity and good mixability
with lubrication oils.

The air~conditioning system consists of the iollowing
five main components:

1 - Compressor

2 - Condenser

3 — Air cleaner

4 — Expansion valve
5 — Evaporator

[

Suitable refrigerant lines cannect the various elements
and maintain fluid pressure inside the system in which
R12 circulates.

In order to undersiand the working cycle of the air—
conditioning system, follow the fluid flow staring from
the compressor, as illustrated in the annexed fay-out
and flow chart.

The compressor draws the refrigerant fiuid, cold at the
vapour stage with a pressure of 0.5 1o 3 bar, and com-
presses it to 13 1o 24 bar.

The fluid, heated by compressionto 60 —120°C ., isthen
admitted, always at vapour stage, inside the condenser
coil located ahead of the engine radiator.

The flow of air produced by the movement of the ma-
chine cools the fluid through a heat exchange process.

Consequenily the Freon vapour, which reaches the con-
densation point from 50 to 80 °C. ambient temperature,
becomes a liquid.

The refrigerant fluid at the liquid stage and under high
pressure passes on to the expansion valve , through a
restriction which lowers the Freon pressure.

Throughthe valve, a partofthe R12 liquid istransfermed
into low temperature vapour and the resulting mixture ot
liquid Freon and low—-temperature and pressure Freon—
vapour enters the evaporator.

Here the electric fan generates a continuous flow of air
from inside the cab aver the evaporator fins thus facilitat-
ing heat absorption on the part of the Freon which is fi-
nally fully vaporized.

il
‘ C_r! liiﬁ | ‘

i
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18850

Air conditioning system flow—chart.

1. Compressor - 2. Condenser — 3. Receiver—drier filter — 4. Expansion valve with thermostatic sensor — 5. Evapor-
ator.
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The Freon evapoeration process removes heat from the
airimpinging on the evaporator; as air is cooled the cab
inside temperature lowers.

Air flowing over the cold surface of the evaporator also
causes part of the water content of the air to condense,
resulting in less humidity inside the cab.

The low-pressure Freon vapour oui-flowing from the
evaporator at 0 to 20°C. is again aspirated by the com-
pressor and a new cycle begins.

CAB AIR CONDITIONING SYSTEM MAIN
COMPONENTS -

' COMPRESSOR

The comprassor functions are to provide circulation and
pressurization of the refrigerant fluid within the system.

it is of the reciprocating axial type and is driven by the
engine crankshaft through a V-belt.

Schematically, the compressor functions as follows:

Actuator plate (2) resting on swash plate (1} carries the
bal-head socket joint rods of pistons (3).

As it rotates, the swash plate exerts a continuous thrust
on the actuator plate which cannot tum being meshed
with stationary gear (4).

Due to the angled position of the swash plate surface
with respect to its axis of rotation, each piston will move
ahlematively endwise.

The cylinder heads incorporate a single, five—lobe reed
valve (one lobe for each piston) designed to permit con-
tinuous suction and discharge phases in the cylinders.

Valve opening and closing are autornatic and depend on
the pre—oading of the reeds.

The compressor inside rotating parts are permanently
lubricated by a special oil introduced at production, a
part of which flows mixed with the refrigerant fluid.

CONDENSER

The condenser is designed to conven refrigerant vapour
into a liguid fluid.

As this tfransformation occurs through heat transfer from
the vapour to the outside ambient air, the principle of
operation of the condenser is similar to that of the engine
radiator.

It consists of a finned tube core through which the re-
frigerant is circulated. The thin aluminium foit fin pack
pressed onto the tubes dissipates heat to the exterior.

The condenser is installed ahead of the engine radiator
1o exploit at best the flow of air necessary to produce the
heat exchange process.

ol o
Ul

(=

10851 ___ |

SANKYQ reciprocating axial compressor
1. Swash plate — 2 Actuator plate — 3.Piston with gland ~ 4. Stationary pilot gear — 5. Combined suction—discharge

valve.
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JD Manuals



l;:gg - ::};g AUXILIARY UNITS
50-9
RECEIVER-DRIER FILTER The expansion valve performs two basic functions:

The receiver—drier mounted between condenser and
expansion valve performs two basic functions. It acts as
afittering element to retain water and solids and as a re-
frigerant reservoir during variable ioad conditions.

The elimination of water from the system is important to
prevent corrosion which would adversely affect the sys-
tem components.

To this end, the filter contains specific materials to ab-
sorb moisture.

Similarly, solid particles such as grit and sand, metal par-
ticles originating from wear of compressor parts, oxida-
tion deposits and particles shed by piping which could
cause damage to the system are retained through suit-
able filtering elements.

THERMOSTATIC EXPANSION VALVE

This valve is designed to reduce the liquid Freon pres-
sure flowing out of the condenserto facilitate its conver-

sion of state inside the evaporator and thus removing

heat from the ambient to be cooled.

Receiver—drier fitter

1. Top shield — 2. Disc — 3. Drier pack — 4. Bottom
shield - 5. Sight glass.

FIAT

— metering function: a calibrated orifice inside the
valve body produces a refrigerant pressure differen-
tial between inlet (liquid state) and outlet (mixed
liquid—vapour state). The calibrated orifice is alse
designed to “atomize™ the liquid 1o faciitate subse-
quent evaporation;

- maodulating function: a thermostatically controlled
sensor inside the valve body moves between ex-
treme positions (fully open and fully closed} thereby
metering the fluid flow through the valve. This ensur-
es that the correct amount of refrigerant is allowed
into the evaporator in order to obtain complete eva-
poration.

If the thermostatic sensor (6, page 50—10) detects anin-
crease of temperature inside the cab, it will increase the
flow of refrigerant.

Conversely, as temperature decreases or compressor
output increases (owing 1o increased engine speed) the
sensor determines a reduction of the refrigerant flow to
the evaporator.

The expansion valve is fitted on the evaporator inlet con-
nection.

Thermostatic expansion valve.,

1. To evaporator inlet — 2. From evaporator outlet — 3.
To compressor intake — 4. From receiver—drier fiker —
5. Thermostatic sensor — 6. Orifice and ball - 7.
Spring.
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THERMOSTATIC SWITCH

The thermostatic switch, or simply thermostat, is a con-
trol device sensing the fluid temperature at the evapora-
tor.

[ I
T4

—_——
—— %

—_—

19853

5. Evaporator core. — 6. Thermostatic sensing capillary
tube.

It is provided with a capillary sensing tubelet suitably
placed into the evaporator core for a continuous control
of the evaporator itemperature with respect to the setting
values.

A. Air—conditioner and temperature regulation control
knob - B. Heater control knob — €. 3—-speed electric
fan controt knob — G. Air inlet {N) control — M. Air
outlets — N. Inside air inlets.

Print No. 603.54.276.00 — 01 — 1992

This sensor is filled with a special gas the volume of
which varies with temperature; acting on a diaphragm
connhected to a complex mechanism, it will openor close
an electric circuit directly connected to the compressor
electro—magnetic clutch.

Thus, depending on the setting of control knob (A) , the
compressor will be driven by the engine for & certain
short period of time and will supply the desired cooling
inside the cab.

Once established a predetermined temperature value at
the evaporator at which the compressor is discon-
nected, the device is designed 1o make the following en-
gagement occur at a temperature higher of 3 °C. with re-
spect to the previous disengagement.

' The thermostat, through its sensor, also functions to pre-

vant, in the event of a high level of moisture present in
the air to be treated, the evaporator pack from freezing
and thus hindering the circulation of the same air.

ltis therefore important that the sensing capillary tube be
placedinthe position (6) shown inthe accompanying fig-
ure on this page, otherwise the system cannot funciion
correctly.

The functionat range of the thermostatic switch extends
over evaporator temperatures from +2 10 +16°C (3610
61 9F).

The thermostatic switch, of the dual-contact type, and
its electric connections are illustrated in the figure below.

19854

Dual-contact thermostat and electric connections

1. Thermostatic switch — 2. Electric fan switch — 3.
Solenoid clutch.
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196855

Evaporator with block—type expansion valve

D'. Expansion valve - E. Evaporator — 1. To evaporator
inlet — 2. From evaporator outiet — 3. To compressor
intake — 4. From receiver—drier fitter.

EVAPORATOR

The refrigeration cycle is compieted inside the evapora-
tor,

The refrigerant fluid flowing out of the evaporator is a

mixture of vapour and liquid at low temperature and
pression.

As it passes through the evaporator, it absorbs heat from
the ambient 1o be cooled, vaporizes to produce the re-
quired cooling effect and is subsequently aspirated by
the compressor in the vapour state.

T_he evaporator is functionally controlled by the expan-
sion valve which meters the exact amount of refrigerant
needed to produce the requested cooling.

The aperation of the evaporator is exactly opposite to
that of the compressor but its basic construction is ident-
ical except for main dimensions and internal circuit confi-
guration.

Moreover, the evaporator has the added function of
dehumidifying the air.

As the air admitted to the evaporator contains a certain
amount of meisture, if the latter is not carefully controlied
and removed, the optimum comfort for the operator can-
not be obtained inside the cab.

Part of the moisture is eliminated in the form of conden-
sate depositing on evaporator fins as air ccols down.

The centritugal electric fan is installed in order to draw
ambient air through the fins for cooling and dehurnidi-
fication prior to delivery to cab interior.

The enclosure housing both fin pack and electric fan is
provided with a condensate trap and drain tubes.

CAB AIR CONDITIONING SYSTEM REPAIR
NOTES

At low temperatures, starting the conditioner may result
in compressor damage. The air conditioner should be
activated only afler the engine has warmed up and the
temperature inside the cab has reached 20°C (68 °F).

When discornecting refrigerant lines always seal open
ends with plastic plugs or caps to prevent entry of dust
and moisture.

The thermmostatic sensing capillary tubelets must be
handled with care to avoid damage which may jeopard-
ize the air-conditioning system performance.

When unscrewing fittings, always use a back-up
wrench to prevent permanent deformation or torsional
sirains.

Never use engine oil of any type to lubricate conditioner
system and compressor.

Do not leave compressor oil container open. Always
make sure that it is always closed tight as oil absorbs
ambient humidity which is detrimental to the system.

Do not transter compressor oil from one container to
another.

Do not re—use drained oil.

Do not add anything but pure refrigerant and refrigerant
oil info the system.

Any additional compound can contain foreign sub-
stances not compatible with the chemical makeup of the
refrigerant, causing it io become chemically unstable
and 1o lose its qualities and characteristics,

Make sure that the thermostatic sensing capillary tube
(6, page 50-10) is correcily placed into the evaporator
core in order to assure efficient performance of the sy-
stem.
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CAB AIR CONDITIONING SYSTEM CHARG-
ING AND DISCHARGING

CHARGING STATION (294005)
Vacuum pump

The 294005 charging station is equipped with oil-bath,
double stage, seli—purging, rotary type vacuum pumps.

The pump reaches its maximum efficiency after warm-
ing up, with “fresh” iubricant free from retrigerant and
water (which when mixed with the lube oil reduce the
cohesion of the sealing film coating the stator circumfer-
ence, separating suction from delivery}.

The selif—purging feature is designed to protect oii from
contamination. Pumps are thus abie to eliminate con-
sistent volumes of condensates without contaminating
the oil.

With seli—purging, gas is admitted during the pump com-
pression phase causing the discharge valve to cpen be-
fore the volume of air is reduced; this will cause an in-
crease of operating temperature in the pump preventing
condensation to take place.

The seli-purging control should be kept open for a
couple of minutes on initial pump operation. The “sound”
produced by the pump may vary from light buzzing to a
strong “bubbling” noise. The latter occurs when the
pump works at high pressure on suction side, i.e.,”al-
ways” in the starting phase.

tf the bubbling noise continues after a few minutes from
starting, the problem may be due to:

a) water infiltrating upstream of the pump (leaking sys-
tem or line hoses or seals);

b} low oil level;
¢) self—purging device open.

Pump efficiency depends to a great extent on lubrication
oil conditions.

Possible causes of oil contamination and degrading are
refrigerant and water vapours, corrosive vapours and
acids (such as hydrochloric and hydrotiuoric) generated
in a systemn affected by the compressor seizure and bus-
hing.

In such instances, in orderto prevent pump malfunction,
the only remedy is to repiace the oil charge with a warm
pump.

vacuum pump.

1. Sight glass — 2. Self—purging device ~ 3. Filler plug
— 4. Drain plug.

In seme cases it will be necessary to flush the system
using a reduced charge of lubricant which will be ex-
pelied after a few minutes of operation.

Charging station hoses (293824)

The charging station is eguipped withtwo hoses, for high
and low pressure conngclions, respectively (the high
pressure hose may also be used for charging the grad-
uated cylinder). Maximum hose pressure specification is
stamped on each hose.

Hose fittings consist of knutled, straight sleeve adapters
allowing to effect connections without using wreniches.

One end of each hose incorporates an inside striker
which allows opening the compressor mounted
“Schrader” valves.

Graduated charging cylinder

Maximum charge level is indicated by a line mark at the
top of the transparent cylinder.

The quarntity of refrigerant contained in the charging cgi-
inder can be read directly off the graduated scale (in
grams) marked on the transparent cylinder.

JD Manuals



F100 - F110
F120 - F130

AUXILIARY UNITS
50-13

19857

Graduated charging cylinder
V. Cylinder drain valve.

To read the refrigerant level procaed as foliows: lum the
graduated transparent cylinder so that the set of scales
corresponding 1o the type of refrigerant used (R12) is
facing the reader. Select the scale providing, in addition
to the maximum level line, a pressure value correspon-
ding to that indicated by the pressure gauge fitted o the
top of the same cylinder, superimpose it onthe levetindi-
cator and take the reading. -

Pressure gauge set (292744}

The pressure gauge set is provided with 4 fittings, 4
valves and 2 pressure gauges. #t makes it possible to
carry out all operations of discharging, charging and
pressure reading of the coeling system without the
necessity of moving the two fiexible hoses connecting
the system to the charging station.

ng-pre_ssure gauge (left) and high-pressure gauge
(right} with scales graduated in bar and kPa.

FIAT

The high—pressure gauge, used to read condensation
pressure values, has a scale graduated from 0 to 4 bar
(from 0 to 3400 kPa'); the low—pressure gauge, or
hand—vacuum gauge, used to read evaporation pres-
sures { in some cases lower than the 0 value)}, has a
negative pressure scale graduated from 0 to -76 cmHg
{from 0 to ~100 kPa) and a positive pressure scale grad-
vated from 0 to 8 bar (from 0 to 800 kPa).

* The Pa, or pascal, is the unit of pressure (N/sq.cm)
adopted by the International System of Measurements
{Sl), whereas the kPa, or kilopascal, is its multiple widely
used for practica! applications: 1 kg.sg.cm =88 kPa.

Charging vaive

Two—way, handwheel type. :

The upper fitting is available for connecting to the pres-
sure container from which the refrigerant will be drawn
to charge the cylinder, whereas the lower fitting is con-
nected, through a copper pipe, directly to the charging
cylinder and pressure gauge set.

SYSTEM FILLING

The refrigerant fluid used is Freon 12 {code: R12 or
F12).

The charging station pressure gauges are also provided
with temperature scales. On the R12 scale, for each
pressure vaiue, it is possible to read the comresponding
temperature of the fluid in the saturated vapour range.

@

19859

Charging station filter valve

A. Charging station filling vaive — V. Cylinder bleeding
valve.
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Vacuum pump.

1. Sight glass — 2. Selt-purging device — 3. Filler plug
— 4. Drain plug.

Preparation of charging station

Prior to activaie the charging station check the pump oil
level and for the presence of any impurity.

Proceed as follows:
— check oil level on sight glass {1);

- parially open the seli-discharging device (2) for
about three minutes;

— start the pump;

-~ allow pump to operate 5 minutes and then check oil
surface through sioght glass (1) for impurities. Also
make sure that the oil level reaches just above the
middle of the sight glass.

It the above conditions are not met, top up or replace the
oit.

Topping up should be made with the pump warm and the
oil level should not be below or above the marks on the
sight glass.

Oil should be repiaced when it is found to be cloudy and
greyish in colour. Make sure the pump is still warm and
proceed as follows:

Print No. 603.54.276.00 - 01 — 1992

Low-pressure gauge (ieft)y and high—pressure one
{right) with scales graduated in bar and kPa.

- open filler plug (3);

~ open drain plug (4);

— allow oil to drain complatety. Oil will tlow cut carrying
any impurities with it;

- re-fit and tighien plug {4);

~  refill with .45 liters (3/4 pint) of oil 283825 (viscosity
69 Engler) through the upper plug (3);

— check oil level.

Fllling the graduated charging cylinder

Make sure all cocks and valves of the charging station
are closed, then proceed as follows:

- superimpose the selected graduated scale onio the
indicator located inside the cylinder;

- read, in corresponderice to the level, the quantity in
grams of the retrigerant tiuid present inside the cylin-
der. i the quantity found is iess to that required to fill
the system, fill the metering cylinder and proceed as
foliows:

— place the refrigerant pressurized container upside
down and higher tan the charging station;

— connhect the container to the valve (A} Jeaving the fit-
ting partially loose;

~ open the container valve slightly only and let re-
frigerant fluid outflow for 2 to 3 seconds in order o
eliminate the air present inside the connecting fine;

— fighten connection by hand;
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Charging station valves

A. Charging station filling valve — HIGH. High—pressure valve — LOW. Low—pressure valve — REF. System charging
valve — V. Cylinder bleeding valve — VAC. System emptying valve.

— slowly open valve {A} and remove plug from bleed
valve (V); ATTENTION — AN connections on operating lines must

— press slightly on the needle so to open and close re- be tightened by hand only. Do not use tools.
peatedly the bleed valve;

— once the refrigerant fluid has reached the desired
level, close filler valve (A) and refit plug on the bleed Connecting the charging station to the air condi-
valve. tioning system

Proceed as follows:

— remove caps from the compressor service vaives
{A} and (B);

— connect plunger ends of station hoses to the com-
pressor service valves, as follows:

~ low-pressure service hose, low—pressure gauge
side to the compressor imake vaive (A) marked
SUG;

— high-pressure service hose, high—-pressure gauge
side, to the compressor delivery valve (B) marked
bIS;

— make sure that the station pressure gauge set hand
valves are closed. Charging station service hoses
are evacuated simuttaneously with the system.

ATTENTION — Lubricate charging hose fittings wilh
compressor oil, to prevent seizing, and tighten them by
hand (never with tools). Do not use oil of a different type.

Compressor service valve

. — open the charging station HIGH and LOW valves 1o
A. Valve on intake — B. Vaive on delivery. an intermediate position;

FAT Prirtt No. 603.53mﬁl5)é I—~S?'992
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Low VAC

I - N 16860

Charging station valves

A. Station filler valve — HIGH. High—pressure valve - LOW. Low—pressure valve — REF. System charging valve — V.
Cylinder bleeding valve — VAC. System emptying valve.

System evacuation

To put the system under vacuum conditions proceed as
follows:

— start the charging station electric motor;
— open VAC valve:
— allow pump to run for about half an hour.

After approximately ten minutes the system should
reach about 700 to 700 mmHg of vacuum, which can be
read on the low—pressure gauge. If the refrigerant inthe
system is not normally discharged, check all connec-
tions and, if necessary, leak—test the system {see page
50-19).

It evacuation is normatl, after approximately thirty min-
utes: ’

- ciose VAC valve;

— stop vacuum pump;

— check the system tighteness by verifying that there
iS no rise in pressure.

If the pressure reading on the low—pressure gauge in-
creases rapidly, check for leaks and rectify as necessa-
ry.

If, on the contrary, the system fluid tightness is correct,
proceed with charging.

Print No_ 603.54.276.00 - 01 ~ 1992

System charging {Op. 50 200 04)

The quantity of refrigerant to be iniroduced in the system
is 2000 grams (70.6 02).

After establishing charging station connections and
evacuating the system, proceed as follows:

— open the system charging valve REF;
- open the high—-pressure valve HIGH.

Uncdler these conditions, the refrigerant fluid starts flow-
ing from the charging station cylinder to the air-condi-
tioning system, high—pressure side.

Upon reaching a 3 to 4 bar pressure, referred to an ambi-
ent temperature of 20 °C (68 °F), proceed to:

— close valve HIGH and open valve LOW,

- set the evaporator thermostat, located inside the
cab, for maximum cooling;

-~ set the electric fan for maximum speed;

— stari the tractor engine and keep it at idiing speed
untit the air conditioning system has absorbed the
full charge.
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Redfrigerant leve! in the graduated cylinder of the charg-
ing station must decrease by an amount corresponding
tothe quantity needed for charging the system, the value
of which is obtained by making the difference between
initial and final readings.

Once charging has been completed, proceed as follows:
- close REF valve;

- close LOW valve;

— stop tractor engine;

— camry on functional checks with the system set for
maximum performance levels.

CAB AR CONDITIONING SYSTEM OPERATION
CHECKS

With preseure gauges properly connected to system
and vailves closed, proceed as follows:

— startthe engine and run it at 1500 rpm;

— setthe system thermostat, located inside the cabin,
for maximum cooling;

— set the electric fan for maximum speed.

After about 15 minutes of plant operation, take the fol-
lowing readings:

— compressor intake pressure, on the low—pressure
gauge;

~ compressor delivery pressure, on the high—pres-
sure gauge;

— ambient air temperature;
— ambient relative humidity;

— air temperature at the outlets inside the cab.

Pressure vaiues obtained depend on external environ-
ment conditions.

Functionality of the plant can be considered normal if
the pressure and temperature values abtained are with-
in range limits given in the chart on page 50-18.

It will also be useiul to physically check the actual tem-

perature on the low and high pressure areas of the plant,
as foliows:

FIAT

— high-pressure component surfaces, from com-
pressor delivery end (B, page 50-15) to the evapor-
ator expansion valve should feel uniformly warm to
the touch;

—  low—pressure component surfaces, from evaporator
outlet to compressor intake {A) should feel uniformiy
cold to the touch.

There should not be excessive condensation on
both the intake line and compressor low—pressure
connection.

Useful indications on the functionality of the air—condi-
tioning plant can also be obtained through the sight
glass located on the receiver—drier filter. Four difterent
cases are possible, as shown in the figure below:

15865

A. Clear glass: it means that the system has been
charged correctly, or on the contrary, that there is no re-
frigerant fluid inside ( in the latter instance, a complete
absence of cooling in the evaporator will be evident). In
some case, the glass may result clear through, but
charging of refrigerant fluid may have been excessive.
H so0, proceed checking pressure values.

B. Presence of bubbles:vapour bubbles or foaming
indicates that the quantity of refrigerant fluid in the sys-
tem is insufficient, or presence of air. Occasionally, the
presence of bubbies may be noticed at plani starting or
during the solenoid clutch disengagement phases.

C. Traces of oil: lack of refrigerant fluid and compresser
oil circulating through the system.

D. Non-homogeneous, striped fluid: indicates that
the drying material contained in the receiver—drier filter
has separated and is freely circulating in the systerm {ol-
lowing the failure of container plates.

Print No. 603.54.276.00 - 01 — 1992
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CAB AIR CONDITIONING SYSTEM TEMPERATURE RANGE VARIATION CHART

Exiernal ambient temperature

209C
(68 °F)

279C
(80 °F)

2g°C
(B2 °F)

35°eC
(95 °F)

38°C
(97 °F)

43°C
(109°F)

Air temperature at outlets (inside the

cab) 410 8°C (39 to 46 °F)

610 12°C (43 1o 54 °F) | 12 to 20°C { 54 to 68 °F)

When the external ambient temperaturte and the tem-
perature of cooling air measured at the outlets located
inside the cabin are in correct relationship and corre-
spond to the data reported in the chart , then the air—
conditioning plant can be considered efficient.

in the event that the the temperature of cooling air at the
outtets inside the cab exceeds the top limit given in the
chart, proceed with trouble—shooting following the in-
formation given on pages 50-20 through 50--24 in order
re—establish plant efficiency.

SUMMARY OF THE CAB AIR CONDITIONING SYSTEM CHARGING OPERATIONS
{Note: pressure values are indicative and referred to an external ambient temperature of 25 °C=77 SF).

BB Valveclosed L} vaive open
Evacuation

During evacuation, vacuum pump
aspirates  simultaneoustly from
both low and high—pressure sec-
tions of system.

Compressor is off.

Initial charging

Vacuum conditon is ended by di-
recting refrigerant to the high-
pressure section of system.
Refrigerant, through the expan-
sion valve, is transferred to low-
pressure section thus activating
the associated gauge.
Compressor is off.

Charging

Refrigerant is directed to the low—
pressure section of system in
small quantities.

Compressor, activated,draws fluid
and gdelivers it to high—pressure
section.

Saturation pressure and tem-

peratute readings

The four pressure-gauge set Low-pressure gauge will give aread-
valves are closed; however, ingapproaching the evaporationtem-
gauges remain connected with perature value, whereas high—pres-
both sections of system and show sure gauge will give a value ap-
saturation pressure and tempera- proaching condensation temperatu-
ture values. re.

{ @ @ )
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LEAKAGE SEARCH USING THE ELEC-
TRONIC LEAK DETECTOR

LEAK DETECTOR

Freon gas leak detector 293823 is contained in a case
together with batteries, sensitivity check test tube and
headphone connection.

The instrument consists of the detector unit and con-
nected flexible sonde with end sensor pick-up. To cor-
rectly position the pick—up slacken the knob located on
the bottom left corner by tuming it counterclockwise.
The front end of the instrument incorporates a sliding
type on/off switch, the associated red indicator light {led)
and acoustic signalwarning of the presence of R12 gas.
The headphone round socket is located on the back of
the instrument. A spare sensor and a number of feits are
contained inside the battery compartment.

Usge

Set switch on “ON” position: start searching for leakage.
The frequency and amplitude of the sound signal in-
crease in the presence of R12 gas.

Turn the instrument oft and on again over areas affected
by R12 gas leakage: it will automatically set itself on a
new sound level. Check instrument this way every time
before use.

Keep the sensor close to the test tube (open) ta check
sensitivity; as soon as the irstrument produces a warn-
ing sound turn it on and off. If the signal amplitude con-
tinues to increase , turn the instrument on and off again.
The instrument will thereby automatically adijust its
sensitivity depending on the presence of R12 gas in the
proximities of the pick~up. This check is performed sole-
ly through the on/off switch.

0
|
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Refrigerant fluid leakage test
FIAT

in ventilaied areas it may be exiremely difficult io detect
a consistent leakage as the refrigerant gas leaves the
leakage point too rapidly. In this case, after identifying
the position of a potential source of leakage it will be
necessary 1o screen it in order to take more precise re-
adings.

Wherever serious leakages may cover the presence of
minor ones, it is suggested that the former be localized
and repaired first, thus facilitating any funther searching
and detection.

Maintenance

Always make sure that the instrument is turned off be-
fore replacing the pick—up. To replace the latter, turn it
counterclockwise, fit a new one with a new protective felt
and turn them both clockwise on the tip of the fiexible
sonde.

Do not turn the detector on until the pick—up is securely
fastened.

Prior to assembly, make sure that the connecting hole
between sonde and sensor is free from any grease or
dust deposit.

Leakage test

With system charged and gauges properly connected,
proceed as follows:

- start the enging;

- setthe thermostiat, located inside the cab, for maxi-
mum cooling;

— set the electric fan for maximum speed;

17Tr

Leakage detector sonde .

1. Sensor — 2. Flexible sonde — 3. Felt — 4. Protection.

Print No. 603.54.276.00 — 01 - 1992
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- bring engine speed to approx. 1500 rpm;
— activate the electronic leak detector;

~ check, using the sonde pick~up, every fluid line con-
nections and any potential search of leakage;

— presence of refrigerant, and consequently of a leak-
age point, is evidenced by the instrument through an
increased frequency of the sound signals.

NOTE - Move pick—-up under hoses, joints, seals and
any other possible place where a leak is liable to occur.
This is because refrigerant R—12 is heavier than air.

DIAGNOSING FAULTS OF THE CAB AIR
CONDITIONING SYSTEM

The main conditions evidenced in case of a problem are:
~ air conditioner inoperative;

— insufficient cooling;

— compressor faults.

Provided that insufficient cooling may depend on exter-
nal causes often a preliminary mechanical and visual
checks can give sufficient indications on the conditions
and state of efficiency of an air—conditioning plant.
These information may then be usefuily supplemented
by an electrical check.

If at this stage the problem has not been yet detected,
proceed to a more detailed search analyzing pressure
values in the different areas of the air—conditioning sy-
stem.

VISUAL INSPECTION OF COMPONENTS

Make sure that engine and the heating and air—condi-
tioning plants are switched off, then proceed as follows:

- check fastenings of compressor and bracket, puliey
alignment and belt tension;

— check for traces of refrigerant leaks evidenced by the
presence of oil over the fluid line connections;

— check for visual evidence of cooling fluid;

—inspect fluid line conditions, in particular where in con-
tact with the engine, as well as hoses and band clamps;

—check evaporator, heating radiator and condenser and
remove any foreign material;

— check conditions and positioning of the thermostat
feeler tubelet (6, page 50-10} in the evaporator {5}.

— ¢check the cab external air intakes for obstructions or
clegging;
— see that condensation drain lines are free.

Print No, 603.54.276.00 — 01 — 1992

FUNCTIONAL CHECK

Start the engine, set the air—conditioner for maximum
cooling and after 15 minutes of operation proceedto the
following checks and inspections:

- the receiver—drier filter sight glass should look trans-
parent and, any bubbles that may appear during the joint
engagement phase should disappear immediately after;
— compressor should run without abnormal noise, en-
gagement should be accompanied by an audible click;
— the following components should feet cold when
touched: expansion valve outlet, evaporator, low--pres-
sure line, compressor intake connection;

— following components should feel relatively warm
when touched: condenser, expansion vaive inlet, com-
pressor delivery connection, high—pressure line.

— listen to the sound produced by the expansion valve:
squealing rreans that pressure is too low and moisture
is present inside the system;

— check evaporator for any ice formation.

CHECKING THE PLANT THROUGH OPERATING
PRESS5URES

The following pages are dedicated to plant diagnosis
through operating pressure readings. Remedies to cor-
rect any identified problem will also be given.

Check consists in connecting test pressure gauges to
the system as described on page 5015, taking the re-
ading of operating pressures as indicated on page
50-17, comparing the latter with the data of the chart on
page 50-18.

As pressure varies with allitude, to obtain actual pres-
sure values subtract from test readings the correction
factor given in the table below.

PRESSURE/ALTITUDE CORRECTION FACTORS
Altitude Absalute atmospheric Ccf);rcetgtrlan
as.l {m) pressure {(kg/sq.cm} ( kg/sq.cm)
0 1.029 0
300 0.994 —0.035
600 0.959 -0.070
800 0.924 —0.105
1200 0.889 -0.140
1500 0.854 0175
1800 0.819 -0.210
2100 0.791 -0.238
2400 0763 —0.268

ATTENTION — Wherever, inthe following pages, itis re-
quired to carry onthe expansion valve testwith R12, pro-
ceed as follows:

- set the thermostat for maximum cooling;

- spray a small quantity of liguid R12 on diaphragm
cover or on thermostatic sensor and check the reading
of the low—pressure gauge. If value drops, the vaive
works correctly and consequently the cause of malfunc-
tion should be traced elsewhere.
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AIR CONDITIONING SYSTEM TROUBLE-SHOOTING GUIDE

CONDITIONER FAILS TO OPERATE

Ll S

Check:

Fuses.

Compressor helt tension.
Cluich solencid coil for current
supply.

Contact of ground connection.

Inspect and verify:
5.

Control system and compo-
nents (rélays, wiring, thermo-
stal, etc.).

Visually, condttions of fluid
fines, hoses and connections.
Gap (clearance) between sole-
Poid clutch front plate and pul-
ey, .

il
i

il

19863

Air conditioning system lay—out and flow chart

—

1. Compressor — 2. Condenser — 3. Receiver—drier filter — 4. Expansion valve with thermostatic sensor - 5. Evapor-

FIAT

ator — &. Intake line ~ 7. Delivery line — 8. Cold and dried air — 9. Sight glass — 10. Warm air.
Print No. 603.54.276.00 — 07 — 1892
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AIR CONDITIONING SYSTEM TROUBLE-SHOOTING GUIDE (cont.)

POOR COOLING
EFFECT
HIGH DISCHARGE PRESSURE LOW DISCHARGE PRESSURE NORMAL DISCHARGE PRESSUR
AND/OR AND/OR AND/OR
HIGH SUCTION PRESSURE LOW SUCTION PRESSURE NORMAL SUCTION PRESSURE
1 I
CHECK ON SIGHT GLASS CHECK ON SIGHT GLASS
| |
BUBBLING EVIDENCE ' i
" o Y ' Mote — Test read dence
EXCESS O::SEENGERANT Insuffictent refrigerant fluid guan- vac:u m gfn?rm:;g rno::guer: ©

Note: bubbles might be evidenced.
Drain fiuid until bubbles appsar
consistently, then add fluid until a
bubble—tree flow is oblained.

tity possibly caused by minor
leaks.

1. Search for leaks and rectify.

2. Add refrigarant until bubble—free
fluid flow is abtained and both pres-
sure gauges give normaf readings.

INSIDE MOISTURE
1. Drain out refrigerant fluic.
2. Replace receiver—drier filter.
3. Evacuate system and re—charge
with refrigerant.

ENGINE WATER COOLING
PLANT
In {and check):
1. Fan belt tension.
2. Radiator cap and thermostat
pressure setting.
3. Rubber hoses.
4. Antifreeze supplied.

BUBBLE-FREE SIGHT GLASS
Pressure gauge readings too low:
possibly no refrigerant liquid flow-
ing through glass.

1. Major leak.

2. Expansion valve might be stuck
closed.

Replace valve.

CONDENSER

1.Check if clogged and air starving.
Clean core fins.

EXPANSION VALVE

Test valve with R12 (see page
50-20).

1. Positive test: remove thermosta-
tic sensing tube from evaporatar
core and clean probing area; re—in-
stall in cofrect position {6, page
50-10

2. Nege-ntive test: replace valve.

Print No. 603.54.276.00 — 01 — 1532
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AIR CONDITIONING SYSTEM TROUBLE-SHOOTING GUIDE (cont.)
POOR COOLING
EFFECT
HIGH DISCHARGE PRESSURE HIGH DISCHARGE PRESSURE NORMAL DISCHARCE PRESSURE
AND/OR AND/OR
NORMAL SUCTION PRESSURE LOW SUCTION PRESSURE R L o SUCTION

Note — Constant high-pressure

gauge reading, should not drop.
AIR INSIDE SYSTEM

1. Drain out refrigerant fluid.

2. Replace receiver—drier filtar.

3. Evacuate system and re—charge

with refrigerant.

RESTRICTION

With water or ice formation down-
strearn (on receiver—drier filker or on
condenser outlet to expansion
valve line).

1. Remove component invelved,
rectity restriction or replace compo-
nant.

THERMOSTATIC SWITCH
Compressor solenoid-type cluich
goes on and off too rapidly.

1. Faulty thermostat.

2. Replace thermostat {6, page
50-10), do not squeeze capillary
sensing tubalet, re—instaliitin same
position and depth inside evapor-
ator core.

s

I

18963

Air conditioning system lay—out and flow chart

1. Compressor — 2. Condenser — 3. Receiver-drier filter — 4. Expansion valve with thermostatic Sensor — 5. Evapor-
ator — 8. Intake line — 7. Delivery line — 8. Cold and dried air — 9. Sight glass - 10. Warm air.

FIAT
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AIR CONDITIONING SYSTEM TROUBLE-SHOOTING GUIDE (cont.)

COMPRESSOR AND ELECTRO-
MAGNETIC CLUTCH

2. Engine components in com-
pressor area.

3. Clutch tor discontinuous oper-
ation or slippage.

Compressor noisy ar inoperative.

UNUSUAL NOISE UNUSUAL NOISE WITH
NO COOLING EFFECT CLUTCH
WITH CLUTCH ENGAGED DISENGAGED OR CHATTER
Check:
1. Compressor fastenings. Check:

1. Gurrent supply.
2. Gap (clearance) between front
plate and pulley.

4. Clutch bearing.
5. Clutch pulley smoothness.
6. Comprassor lube oil level.

Check:

1. Compressor belt conditions and
tension,

2. Gap (clearance) between clutch
frant plate and drive pulley.

3. Solenoid coil for: voltage, current
absorption, lead wire, ground con-
tact.

Print No. 603.54.276.00 — 01 - 1992

4. Clutch puliey for smoothness.
5. Right quantity of refrigerant fluid.
6. Compressor for leaks.

7. Air conditioning plantfor leakage.
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AIR CONDITIONING SYSTEM DISCHARGING THE SYSTEM

MAINTENANCE

At the start of every working season operating condi-
tions and efficiency of the air conditioning plant shouid
be assessed by verifying that the difference between
ambient temperature and the air outlet temperature in-
side the cab correspond to the values reported on the
data chart on page 50-18.

lf these values are met, the air conditioning plant is fuily
efficient and the only checks required are the following
preliminary inspections involving the main componants:

A) COMPRESSOR - Verity fasiening, check drive belt
tension and oil fevel.

B) CONDENSER - Verify fastening and check finned

area which should be free from an excess of dirt or.

foreign material.

Wherever fing are bent, straighten them using the
comb-type tool 293831. Proceed in the same way
for the EVAPORATOR and HEATER.

C) RECEIVER-DRIER FILTER - Useful indications on
plant conditions and functionality can be drawn by
checkingthe sight glass as reported on page 50-17.
Replace the filter after every twe repairs made 1o the
plant.

D) EXPANSION VALVE - Maintenance—free, in case of
-any problem contact specialized service workshops
ot the FIATAGRI network.

@
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If a charged system has remained inactive for a con-
siderable period of time, any oil flown from compressor
to other parts of the system should be sent back 10 the
COMPressor,

For this purpose, start and run the engine at 1500 pm
for about 10 minutes.

The air conditioning system should have the thermostat
set for maximum cooling and the electro~fan at maxi-
mum speed.

M pancer A _

Discharging must be carried out in well-ventilated prem-
ises with good circulation and far away fromopen flames
of any kind, thoroughly complying with the safety rules
of page 50~1.

The plant discharging operation should be stanted from
highest point in the plant, proceeding as follows:

— slacken the refrigerant fluid inlet connection on the
expansion valve located on the evaporator-heater
uhit inside the cabin,

— et Freon gas out very slowly in order 1o avoid both
oil leakages in the plant and freezing of the expan-
sion vaive;

— once the system has been completely discharged,
screw back the inlet connection onto the expansion
valve and tighten it.

High—pressure refrigerant
Indelivery lines (4}, {5) and {6} con-
necting compressor (A) 10 expan-
sion valve (D).

Low-pressure refrigerant

In return lines (3) connecting ex-
pansion valve (D) lo compressor
{A).

19664

Alr conditioning plant lay—out and flow chart
A. Compressor — B. Condenser — C. Receiver—drier filter — D. Evaporator expansion vaive ~ E. Climatization unit
{evaporator + heater} — F. Water pump — G. Quick—connectors — H. Connecting pipe lines — 1. Delivery lines to
heater ~ 2. Return lings from heater -~ 3. Return lines from evaporator expansion valve (D) to compressor (A) — 4.
Receiver-drier (C} delivery line to expansion vaive (D) ~ 5. Compressor (A) delivery line to condenser (B) ~ 6. De-
livery line from condenser (B) to filter (C) — 7 and 8. Climatizer unit (E} condensate drains.

FIAT
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SERVICING AND REPAIR PROCEDURES

AIR CONDITIONER EVAPORATOR
Replacement (Op. 50 200 04 - 50 206 56)

Proceed as follows:

1. Turnhandle (H), openthe roof emergency hatch and
detach damper rods (L) from the ball- joint socket
plastic support by striking the hatch with the palm of
the hand.

194919

2, Remove the hatch hinge—pin snap rings.

||
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~

3. Remove complete roof haich from cab.

FPrint No, 603.54.276.00 — 01 - 1992

Working on the outside of the cab roof, remove the
two air-conditicning/heating plant housing cover
fastening knobs.

5. Remove the cross—siotied head screws securing
the air-conditioning/heater plant housing cover.
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6. Remove and check the state of cleanliness of fikers
placed between radiator core and heater.

19867
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7. Remove the cross—slofied head screws securing
the evaporator unit to its plastic support.

—_————— A DANGER A R
8. Discharge the air-conditioning system following in-
structlions given in the specific chapter, page 50-25.

19855

9. Disconnect and remove the Freon delivery (4) and
return {3} lines to expansion valve (D) after removal
of the thermic insulator, seal open line and connec-
tion ends on the expansion vatve with plastic caps.
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10. Remove evaporator unit with expansion valve.
FIAT

11. Proceed to install the conditioner evaporator unit as
follows:
a. reverse the previous sequence of operations
starting from no. 10 backto no. 1,
b. see illustrations on pages 50-26 and 50-27 for
the correct placement and orientation of component
paris;
¢. always make sure to operate in clean and mois-
ture—free surroundings. Shoulkd the unit remain tem-
porarily disassembled, make sure that fluid lines are
sealed tight; :
d. charge the system as indicated on page 50-16.

ATTENTION — To obtain good perfermnance of the plant,
check during instalation of the core (5} of the evaporator
unit that the thermostatic sensing capillary tube (6} is
correctly placed in it, between fins, as shown inthe figu-
re.

15353

AR CONDITIONING SYTEM HOSES ON
COMPRESSOR DELIVERY END
Replacement {Op. 50 200 04 - 50 200 60)

Proceed as follows:

/
// |

U
\ oo

1. Remove the plastic buttons fastening the lining to
the upright frame member, then the lining itself.

Print No. 603.54.276.00 - 01 — 1992
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4. Remove fastening plastic buttons and left fender
2. Remove the cab rear under—roof lining, as de- side panel.

scribed in operations 1 to 6, page 50-16.

.
i A Sis
——= sgfw____; _ < %
= ® 2
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e
k-l I ] 5. Using a normal screwdriver, remove the screws se-
curing the cab rear foot—board trim and then the trim
\aans itself.

3. RemovethecabfrontL.H. side under—rooflining, as
described in operations 1 o 11, pages 50-17 and
50-18.

0

Note — Once this operation is completed, access is
gained to the following parts and components:

1. Bellow hose, outside air intake on cab rear end -
3. Return ling from evaporator expansion valve — 4.
Delivery lines to evaporator expansion valve — 5.

Bellow hose, air delivery to the cab L.H. side pillar 19873
bottom end - &. Air conditioner condensate drain k-
nes. ~ B. Lift off the toot-board and remove cover of the evap-

orator expansion valve delivery and return lines.
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7. Removethe evaporator expansion valve delivery (4)
and return (3) line cover.

8. Remove ali cross—slotted head screws securing the
line clamps inside the cab.

ORI

n'_i_ o

19878

9. Remove the tractor L.H. side hood panel, then the
thermic insulator on the evaporator return line.

FAT

Note —- The evaporator expansion vatve delivery (4) and
return {3} lings iNCorporate sealing valves allowing 1o
keepthe system charged in case of separation of the en-
gine from the fransmission.

10. Disconnect the delivery (4) and return (3} lines using
two wrenches on the joints, then remove the lines
leading to the evaporator unit, shown in the figure
below.




AUXILIARY UNITS
50 - 30

A

1. Turn handle (H), open the roof emergency hatch, de-
tach the damper rods (L) from the ball-head socket
joint plastic support by striking the hatch with the
paim of the hands.

19619

12. Remove the hatch hinge—pin snap rings.

13. Remove complete roof hatch from cab.

Print No. 603.54.276.00 — 01 — 1992
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14. Remove the two air conditioning/heating plant hous-

ing cover fastening knobs.
N .
¥ N
e P - - o
> == = _f
= = = e
Ly | O—0  1asee

15. Remove the cross—siotted head screws securing
the air conditioning/heating plant housing cover.

_ A pancer A _

16. Discharge the system following the instructions of
the specific chapter , page 50-25.

19855

17. Disconnect and remove the Freon delivery (4) and
return (3) lines to expansion valve (D) after removing
the thermic insulator the accurately seal tight open
lines and expansion valve (D) connections with
plastic caps.
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4. Remove thermic insulator applied on the quick—con-
nect coupling of the return line from evaporator unit.
Thermostatic expansion valve.
1. To evaporator inlet — 2. From evaporator inlet — 3.
To compressar intake — 4. From receiver—drier filter —
5. Thermostatic sensor 6. Qritice and ball — 7. Spring.

18. Proceed to install the air conditioner hoses on the
compressor delivery end, as follows:
a. reverse the previous sequence of operations
starting from no. 17 back to no. 1;
b. see illustrations on pages 50-27 through 50-30
tor the correct placement and orientation of parts;
C. aiways make sure to operate in clean and mois-
ture~free surroundings. Should the fluid lines re-
main temporarily disassembled make sure that
open ends are sealed tight;
d. charge the air conditioning system as indicated on
page 50-13.

Note - The connections of evaporator expansion valve
delivery (4) and return {3) lines incorporate sealing
valves allowing to keep the system charged in case of
separation of engine from fransmission.

AIR CONDITIONER HOSES PLACED DOW-
STREAM OF THE QUICK-CONNEC T COUPLINGS
Replacement (Op. 50 200 04 - 50 200 64)

Proceed as follows:

A pancer B

1. Discharge the system following the instructions of
the specific chapter, page 50-25.

2. Remove R.H. and L.H. side engine hood panels.

3. Remove complete front hood assembly with head- 5. Disconnectthe deli\{ery {4} and retum {3) lines using
lamps. two wrenches on joints.
AAT Print No. 603.54.276.00 — 01 - 1992
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a.reverse the previous sequence of operations start-
ing from no.7 back o no. 1;

b.see illustrations on pages 50-31 through 50-32
for the correct placement of parts;

C.always make sure to operale in clean and mois-
wwre—free surroundings. Should the hoses remain
temporarily disassembled, make sure that open
ends are seailed tight.

d.charge the air conditioning system as indicated on
page 50-13.

e | —
S =

19678 -‘\&\\\‘.\ =

6. Disconnect fitting (1) installed on the compressor

suction valve.
RECEIVER-DRIER FILTER

Replacement {Op. 50 200 04 — 50 200 74)

Proceed as follows:

A DANGER A ——

1. Discharge the system following instructions of the
specific chapter, page 50-25.

2. Remove tracior hood R.H. and L.H. side panels.

7. Facing the tractor front end, remove connection {5}

located on the outlet of the receiver-drier filter (C) 3. Remove complete front hood assembly with head-
and both fines (3) and (4) shown in the figure below. lamps.

4. Remove connections (5) and (7) placed, respective-
ly, at the filter inlet and outlet, as shown on the sida.

5. Remove electric connections.

\ 6. Remove screw (9} securing the filter {C) to its sup-
pori, then the filter itseif.

7. Proceed to install the receiver—drier filter as tollows:
a. reverse the previous sequence of operations
starting from no. 6 back to no. 1;

b. aways make sure to operate in ciean and mois-
ture—iree surroundings. Shoukd the component re-
main remain temporarily disassembled, make sure

19681

8. Proceed to install the air conditioning plant hoses, that the fuel line open ends are sealed tight;
placed downstream of the quick-connect couplings, ¢. charge the air conditioning sysiem as indicated on
as follows: page 50-13.
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AR CONDITIONER HOSES PLACED DOWN-
STREAM OF COMPRESSOR
Replacement (50 200 04 — 50 200 68)

Proceed as follows:

A pancer A _

1. Discharge the system tollowing instructions of the
specific chapter, page 50-25.

2. Remove engine hood R.H. and L H. side panels.

3. Remove complete tront hood assembly with head-
lamps.

4. !:rom the R.H. side of engine, disconnect fitting (1)
installed on the compressor {A) valve.

5. Remove band clamps {3} all along the lay-out of line
(5). from compressor to condenser (B).

6. Unscrew fitting (4), connecting fluid line (5) to the
condenser (B) inlet,

Remove line {5),

8. Unscrew union {7) connecting fluid line (6) to con-
denser (B} outlet.

N

FIAT

1aE80

8. Unscrew the other connection {7} instalfed on the re-
ceiver—drier fiker {C) inlet.

10. Remove line {6) shown in the figure below.

B. Condenser — C. Receiver—drier filter — 5. Com-
pressor—-condenser connecting ling — 6. Condenser—
fiter connecting line.

11. Proceed to install the air conditioning plant hoses,
placed downstream of compressor, as follows:
a. reverse the previous sequence of operations
starting from no. 10 back to no. 1;
b. see illustrations above for the correct placement
of parts;
€. always make sure to operate in ciean and mois-
ture—free surroundings. Should hoses remain tem-
porarily disassembled, make sure that open ends
are sealed tight;
d. charge the airconditioning system as indicated on
page 50-13.

Print No. 603.54.276.00 — 01 ~ 1992
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AIR CONDITIONING PLANT CONDENSER
Replacement (Op. 50 200 04 - 50 200 72)

Proceed as follows:

A panger A _
1. Discharge the systern following instructions of the
specific chapter, page 50-25.

2. Remove engine hood R H, side pane!.

7. Working on the tractor R.H. side, withdraw the con-
denser from retaining guides.

8. Proceed to install the air conditioning plant com-
pressor, as folows:

a.reverse the previous sequence of operations start-
ing from no. 7 backto no. 1;

b.seeillustrations above for the correct placement of
parts;

3. -Disconnect union (4) installed onfine (5) connecting

compressor discharge valve and condenser (B) infet c.always make sure to operate in clean and mois-

ture~free surroundings. Should the unit remaintem-

lines.
4. Unscrew union (7), disconnecting line (6) between porarily QEsassembled‘ make sure that fluid lines are
condenser (B) outlet line and receiver-drier filter. sealed tight;
5. Remove engine hood L.H. side panel. d.charge the air conditioning system following in-
dications on page 50-13.
S L] N
i “'4':',’1 89
u‘;',"""' =S
u.,‘}"“.’ N COMPRESSOR
U'i,;m : 9 /) Removai-installation (Op. 50 200 26)
She
\'L 4 :~=$ ﬂ Proceed as tollows:
o 2 7R
g N
- ' o O S
eNEL IS A& pavcer A

= ‘ 0 1. Discharge the system following instructions of the
I ( ' specific chapter, page 50-25.

6. Remove both wing nuts blocking the condenser top
and bottom ends. 2. Remove engine hood R.H. side panel.

Print No. 603.54.276.00 - 01 — 1992
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50-35

3. Loosenthe altemator fastenings (1) and (2) to adjust ;
compressor belt tension, 8. Remove the compressor moniing bracket top screw.

R S
NS\ @

4. Remove compressor drive beft. 9. Remove the three compressor attaching screws to
5. Disconnect compressor suction and delivery fittings. the mounting bracket bracket.

6. Remove engine hood L.H. side panel. 10. Remove the compressor mounting bracket.

) —
tagan v \
19892
7. Remove the compressor mounting bracket bottom
screws (q.ty: 3). 11. Remove complete compressor unit.

FIAT Print No. 603.54.276.00 — 01 — 19972
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12. Proceed 1o installation of the air conditioning plant
compressor unit as follows:

a. reverse the previous sequence of operations
starting from no. 11 back to no. 1;

b. see illustrations on page 50-35 for the correct
placement of parts;

¢. always make sure 10 work in clean and moisture—
free surroundings. Should the unit remain temporar-
ily disasembled, make sure thatfluid lines are sealed
tight;

d. charge the air conditioning system following in-
dications of page 50-13.

COMPRESSOR OVERHAULING AND
MAINTENANCE

FILLING AND CHECKING LUBE OIL LEVEL

The SANKYO compressor has already beenfilled at the
Factory with the following Jube oil quantities:

— Model 510 (130+14) grams = (135x15) cu.cm

Lubricant make and type are, in alternative, SUNISO 5
GS or TEXACO CAPELLA E 5010.

In case of topping up or replacement use either type of
these oils, exclusively,

Periodical oil level checks will not be necessary. In any
case, should evidence occur requiring a check or if this
control is a requirement of the Service diagnosis pro-
cedure, then proceed as follows:

— swilch on the conditioning plant and make com-
pressor run 10 minutes with engine at 1500 rpm;

— discharge all of the refrigerant fluid in the system
paying attention not to discharge the lube oil also
{see page 50-25);

~ find the compressor positioning angle: place angle
gauge 293054 between two mounting points, setthe
level gauge andtake the reading of the angle of incii-
nation.

Slowly back out the oil filling plug; look through the filling
hole and turn the clutch unti! the inside parts of com-
pressor appear as shown in the figure, and precisely:

- When compressor is angled to the left (counter-
clockwise direction), turn clutch until inside parts ap-
pear placed as shown on position 3;

Print No. 603.54 276 00— 01 - 1992
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Positioning for oll level check

1. Compressor — 22. Filling hole — 3. View of connect-
ing rod (with compressor angled counterclockwise) —
4. View of connecting rod (with compresseor angled
clockwise).

-~ when comgressor is angled to the right (clockwise
direction), turm the clutch until inside parts appear as
shown on position 4.

This procedure is necessary in order to assure the
full introduction of the oil level gauge stick inside the
COmPpressor.

— introduce the level gauge stick 293055 fully 1o stop.
The stop position is determined by a bend (sharp
angle} made on the sfick;

— stop position is reached with the bend turned to the
ieft when the compressor is angled to the right;

— conversely, stop position is reached with the bend
turned to the right when the compressor is angled to
the lett

— in the remaining cases, the bottom surtace of the
stick bend shouid atways rest on the abutment tace
in the oil filler hole;

- once introduced the oil level gauge stick, pull it out
andfind the level by counting the number of divisions
wetted by the oil;

15875

Introducing the oil level gauge stick

1, Qil Jevel gauge stick - 2.Position of stop — 3. Filling
hole.
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— consult data chart below to determine the correct Foliows description of operations necessary in case of
lube oil level in relation to the angle of installation of clutch solenoid and bearing replacement and of assem-
the compressor; bly play check:
Angle of Correct oil level
installation (gauge stick division) ELECTRO-MAGNETIC CLUTCH
~ degrees — SANKYO SD -510 Disassembly—Assembly {Op. 50 200 21)
0 2-4
10 4-5 .
20 5.8 Proceed as follows:
30 6-7
40 7-9
50 ' 9-10

— it number of divisions on the stick do not coincide
with the chart, add or remove oil until obtaining a
number of divisions falling within chart average data;

~ fit the oil filler plug after checking O-ring seal condi-
tions and cleanliness of contact surfaces; if the O—
ring appears to be rubbed, even slightly, replace it;

- finally, torque-tighten the plug to .8 10 1.2 kgm (6 to
9 fi.1b}).

Should necessity arise to replace a compressor contain-
ing good lube oil by a new compressor, proceed as fol-

lows: 1. Fit the two pins of the holding wrench, too! 292936
. . H i He-
-~ drain ¢il from new compressor; (A}, into the threaded holes _oi the front disc.
move the disc lock nut using a 19 mm socket
— drain and measure the quantity of oil in old com- wrench.
pressor;

- prepare a new quantity of oil equivalent to that dis-
charged from the old compressor, further add 30
grams (1 0z) approx., then fill the new compressor.

DRIVE PULLEY WITH ELECTRO-MAGNETIC
CLUTCH

In case of functionat faufts, check the electro—magnetic
cluich as follows:

— test coil for voitage and current: operating range is
36t0d42Aat12V,;

— it current exceeds these values, coil is short—cir-
cuited.
It there is no current, coil is interrupted;

-~ it supply voliage is different from the nominal one, a
poor ground contact is possible: check fatening holts 2
of both solenoid and compressor; )

Remove front disc using puller 292938(8):
- align center bok with compressor shaft and screw

— check that gap between front disc and pulley is from the three nuts onto the clutch front disc;

4 and 8 mm (.01610 .032 in); — turn the center bolt clockwise using a 19 mm socket
— check ciutch bearing conditions, replace it if noisy. wrench until the front disc has been puiled off.
FIAT Frint No. 603.54.276.00 - 01 — 19532
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3. Remove key from shaft working softly with screw- 6. Remove the complete pulley. o
driver and hammer. — place jaw bottom ends of puller 202951 (E) inside
the grooves of the outer retaining ring.

— install shaft protector 292971 {F) between jaws.

. 9495
4. Remove the bearing outer race retaining snap ring, 1

using pliers 292941 (C). 7. Fitwing—head screws onto the puller, align the same
with the jaw holes and tighten them by hand.

2

19897

5. Remove the bearing inner race retaining snap ring, 8. Turn the puller center bolt clockwise using a 19 mm
using pliers 293944 (D). wrench.

Print No. 603.54.276.00 - 01 — 1992
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12. Replace pulley and position compressor upright,
suitably using mounting supports. Align pulley at
right angle with drive shaft.

9. Once completed the preceding operations, extract
the beit pulley.

13. Install the pilot bushing inside bearing seat and
place drive punch inside the bushing 292952 (G).

10. Remove solenoid coil:

- loosen the feed cable clamp screw;

- remove retaining shap ring.

11. Install solenoid coil by a reversing the procedure fol-
lowed before.Place the tongue on mating surface in

correspondence with the hole in the compressor 14. Taponthe drivertool 292952 gG)wﬂhaplastic ma_llet
frontdisc: inthisway the solenoid is correctly positio- holding the tool square on line. Continue tapping
ned. until the puliey is fully home on the abutment.

FIAT Print No. 603.54.276.00 — 01 — 1992
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15. Install the two retaining snap rings.

16. Replace front disc:

— make sure that shims are placed correctly;
— replace key;

— line up front disc keyway with key on shatt;

— tap on shaft protection with @ hammer untit the front
disc is fully home on shims.

17. Replace the front disc lock nut and torque tighten to
34310 32.2 Nm(3.510 4 kgm — 25 to 29 fi.lb).
Check clearance between front disc and pulley: cor-
rect value is from 6.4 to 0.8 mm {.016 10 .031 in).

Note - The play between front disc and pulley is deter-
mined by shims. Whenever fitting a new clutch, first try
existing shims, and it necessary rectify using 0.1 - 0.05
and 0.012 mm {.004—.002-.0005 in) shims until correct
value is restored.

Print No. 603.54.275.00 — 01 ~ 1992

COMPRESSOR
Disassembly-Assembly w/electro—magnetic pulley
removed (Op.50 200 28)

Prior to the description of the above operation, removai
and subsequent instaliation of the motor shatt seal will
be dealt with. :

Removal of shatt seal

The seal must be removed on bench and replaced with
a new part.

1. Remove front disc following procedure of page
50-37.

2. Introduce pliers tips in feit ring holes and pull ithe
complete ring out.

3. Remove shims: use O-ring puller 282994 and a
small screwdriver to avoid damaging the shaft.
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4. Remove retaining ring using snap ring pliers, too! no.
292941,

) 7. Placethe sealholder 293000 (1) inside the hub; push
downwards against opposition by the inside spring
and keep onturning the tool untit it engages the seal.
Remove the latter with the holder.

Oil seal installation on drive shait

8. Thoroughly clean the seal seat with R12 fluid. Blow
dry with moisture—free compressed aid. Check that
any foreign material is removed.

5. Pull out the shaft seal back-up ring with special
pliers 292995 (H).

. 9. Place pilot pin 292999 (L) on compressor shafi; do
6. Use the special O-ring remover tool to pull out the Tot touch the new seal surfaces with unclean hands
outer seal. : and dip it in compressor lube oil.

FLAT Print No. 603.534.276.00 — 01 — 1852
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10. Fit the new seal onto holder and carefully position
the unit over the pilot pin. Press holder io bottom and
tumn it until disengaged from seal. Remove holder.

11. Clean new O-ring thoroughly with compressor lube
oil and place it in its seat using the specific extractor
tool no. 292394,

12. Thoroughly clean the seal back—up plate with com-
pressor lube oil and fit it using the special pliers tool
Ro. 292995,

Print No. 603.54.276.00 — 01 — 1992
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13. install the retaining snap ring with smooth side
facing compressor. The retaining ring should be
pushed slowly downwards wntil it snap in its seat.

14. Instail shims.

15. Install a new felt and backing ring.
16. Install the clutch front disc.

Procedure ifor valve plate and head disassembly and
subsegquent assembly is outlined below.

Prior to start on removal, check head to verity conditions
of connections and respective threads: if defective, the
head must be replaced. Also, remove the service valve
inner components using an appropriate wrench and in-
spect them. if necessary, replace the service valve using
a 14 mmwrench. In this case it will also be possible o
check the O-ring placed under the valve: replace it if
damaged (this O-ring is the same as that fitted on the
lube oil filler plug).
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Valve plate and head disassembly

1. Remove the five head bolts using a 13 mm socket
wrench.

2. Using a small hammer and specific tool 293048 (M)
pty on the outer face of the head until it separates
from the valve plate over the entire surface. Inspect
matrl;?g surfaces for any failure, cracks or rubbing
marks.

3. Insert the scraper between vaive plate and block
and slowly lift the plate.

FIAT

4.

Carefully check the valve plate, valve assembly and
spring. If any fault or damage is evidenced, replace
the complete valve plate assembly.

Whenthe valve plate and/or head are in good condi-
tions and consequently can be re—installed, use the
tool previously employed as a scraper to thoroughly
remove the gasket taking care not 1o scratch mating
surfaces of block and valve plate.

Head and gasket assembly

Inspect valve plate conditions.
Remove old gasket completely.

Clean the head mating surface with compressor
iube oil.

Place new gasket on vaive plate with the iatter's do-
wels fitting in the corresponding gasket holes.

Place the head with suction—delivery conneclions
lined up with the oil drain plug.

Valve head and gasket assembly

10. Clean the new valve plate gasket with compressor

.

12.
13.
14.

lube oil;

Place gasket with dowels on block suriace fitting in
the corresponding gasket holes;

install valve piate;
Install head as previously explained.

Finally, fit the head bolts and torque tighten to 29.4
0 34.3 Nm (310 3.5.5 kgm - 21.7 t0 25 .3 ft.Ib) inthe
sequence shown in the figure.
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Compressor head bolt tightening sequence.

COMPRESSOR DRIVE BELT INSTALLATION AND
TENSION CHECK

The compressor drive belt, conveying engine motion for
the air conditioning plant,is an essential element for its
efficient performance.

A particular attention must therefore be dedicated to this
component, and precisely:

1) Assure a correct first installation.
2) Check tension.
3) Inspect bett.

First drive belt installation

During its first installation the drive belt should not be
forced upon, stretched with the use of scredrivers or
pulled over and rotated on pulley edges: these abuses
can cause abnormal stretching of the low—deformation
cords with subsequent strains on other cords.

At its tirst installation, the new belt should be fitted at a
higher tension then the value normally adopted in order
to compensate for the initial setting-in, theretore beft
tension should be checked atter the first 50 hours of
work and re—set to normal value.

This control is essential because if excessive tension is
put on a drive belt at work, besides possible bearing
damage.it will result in premature fatigue of the reinforc-
ing cords and consequent deterioration of the belt itself.
Conversely, too low a tension causes slippage, over-
heating and accelerated premature wear.

Print No. 603.54.276.00 — 01 - 1992

Drive belt tension check

With drive belt cold { below 40 °C = 40 °F), the beft yield
underaloadof 58to 78 N{6to 8 kg~ 1310 18 Ib), applied
as indicated in the accompanying figure, will be about
1cm (3/8 in}.

Routine checks

It is recommended that the beit is inspected for wear at
avery tension check. Inspection may evidence one or
more of the tollowing conditions:

a) Glazed bel: glazed flanks can cause slippage on
pulleys.

b) Cracked belt: may fail suddenly as cracks oninner
tace cause excessive flexion.

¢) Flank wear: with worn flanks or inner side cracked,
the belt may suddenly fail.

d) Bel impregnated with grease: grease impreg-
nation causes core softening and rapid wear.

Remedies are the following, respectively:

a) Check tension and restore it if insufficient. If belt is
too hot, replace it.

b) If crack is deeper than half tthe beit thickness, re-
place i.

c) Replace the belt.

d) If belt is too hot, replace it.

Besides, if belt squeals, check tension and replace it it
necessary; it squealing persists, replace the belt.

Also, excessive stretching prevents correcting tension
and therefore belt must be replaced.
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ELECTRIC FAN

Disassembly-assembly, with air conditioner and
heater units installed { 50 206 67)

For disassembly, proceed as iollows:

4. Working on the outside of the cab roof, remove the
two air—conditioning/heating plant housing cover
fastening knobs.

4

1. Tum handie (H}, openthe roof emergency hatch and
detach damper rods (L) from the ball-joint socket

plastic support by striking the hatch with the palm of
the hand. :

5. Remove the cross—slotted head SCrews securing
the air—conditioning/heating plant housing cover.

19619

2. Remove the hatch hinge—pin snap rings.

25

: 6. Remove the fan R.H. and L.H. housing attaching
3. Remove complete roof hatch from cab. SCrews.
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- CAB HEATER UNIT
- = -Disassembly—-assembly, with air-conditioner and
J = beater units installed (Op. 50 206 51 — 50 206 54)
-‘\ ]
/ / For replacement, proceed as follows:
Vi
TRT Z
e
e
oO—O n—a
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7. Disconnect electric leads, then remove fan covers.
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8. Remove the fan spring retainer

9. Remove electric fan.

10. Proceed to the electric fan installation as follows:
a. reverse the previous sequence of operations
starting from no. 9 back to no. 1;

b. see illusirations of pages 50—45 and 50-46 forthe
comrect placement of parts.

ATTENTION - When assembling the electric motor
make sure that fans are placed symmetrically with re-
specttotheir seat edgesto prevent any possible interfer-
ence with stationary pants of the heater.
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1. Tum handle {H). openthe roof emergency hatchand
detach damper rods (L) from the ballHoint socket
plastic support by striking the hatch with the palm of
the hand.

19819 . e

2. Remove the hatch hinge—pin snap rngs.

|

3. Remove the complete emergency haich from cab
top.

JD Manuals



F100 — F110 - AUXILIARY UNITS
F120 - F130 50 — 47

16865

4, Remove the two air—conditioning/heating plant
housing cover fastening knobs.

7. Unscrewthe plug on radiator hose (B} and openfiller
cap (A} slightly just to ease the liquid out.

*

AN 8. Re-tighten the plug on the radiator hose (B} and

"( . drain 5 1o 6 liters { 1 to 1-1/3 UK Gall) of liquid re-
= frigerant.
/ . - -
? /’4//// 4 : }
T
r— b—-—d 19865

9. Removethe cross—slotted head screws securingthe
air—conditioning/heating plant housing cover.

Drain about 5 to 6 liters (4-1/2 to 5-1/2 UK or 5-1/2 to
6—1/2 US quants) of cooling liquid from radiator. Proceed
as follows:

AL el

‘E‘\“tm "‘ l,_._:_._/J ,.f/-; . [l
S obo) - W

|
\gé)—;l 9. Using a screwdriver, remove the heater radiator de-

@@ livery and return hose clamps.

19731 _@}“
10. Remove the heater delivery and return hoses and
6. Open the heating plant cock by positioning control plug up openings to prevent entry of dirt and foreign
knob {B) on the red range sector. material.

FIAT Print No. 603.54.276.00 - 01 — 1992
Jﬁ Manuals



AUXILIARY UNITS
50 - 48

Ll
N ==\

19931 s . / I [

11. Remove two of the radiator cross—siotted head
SCrews,

f:
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12. Remove the heater radiator (3) and disconnect
cable (2) controlling the deviator opening—closing.

13. Proceed to install the cab heater unit as follows:
a. reverse the previous sequence of operations
starting from no. 12 backto 1;
b. see illustrations of pages 50—46 through 50-48
for the correct placement of parts;

Print No. 603.54.276.00 - 01 - 1992

c. fill the engine cooling and cab heating systems as
follows:

14. Fillthe engine radiator with a water and FIAT “PARA-
FLU 117 selution, then close the filler cap.

15. Close heater cock (control knob B on blu sector),
start the engine and run at medium speed for about
5 to 10 minutes (this operation is necessary to pre—
heat the engine cooling liquid).

16. Remove the radiator top cap, open heater cock
(control knob B on red sector) and run the plant for
about 5 minutes.

17. With engine running at high rpm, top up the liquid in
the radiator , then close and block the filler cap.

ATTENTION —In cold climates, the operations which fol-
low are suggested in order to verify the correct filling of
the cab heater plant,

18. Close heater cock {control knob B on blue sector}
and run the engine af medium speed to warm up
cooling water, covering the radiator front with a
sheet of paper to accelerate the process.

19. Cpen the heating cock and verify at the outlets inside
the cabif warm air flows out when the fan is switched
on.
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F100 - Fi10
F120 - F130

AUXILIARY UNITS
50 - 49

CAB HEATER DELIVERY AND RETURN HOSES
Replacement (Op. 50 200 40)

Proceed as follows:

1. Drain about 5 to 6 liters (1 1o 1-1/3 UK Gall} oi radi-
ator cooling liquid, disconnect the delivery and re-
turn hoses on heater as described in Op. 1 o 10 on
page 46 and 47.

/

2. From inside the cab, remove the R.H. side pillar
panel attaching piastic button fastenings.

3. Remove panelio gain access to to the coid water re-
urn line (2) and warm water delivery line {1},

FAT

4. Remove plastic button fastenings securing the cab
roof panel, rear and R.H. sides, as shown in the figu-
re.

5. Remove the attaching screws and hatch closing
support.

x_‘,—’/
d

E=R0 T

L

-
pa

6. Pull the cab roof lining (2) downwards to create
space between cab (3) and pane! (2) for handling
hoses (1) and (2).

Print No. 603.54.276.00 — 01 — 1952
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AUXILIARY UNITS
50 - 50

8. Removethe screws (5) and rear R.H. side fender lin-
ing (6).

9. Using a socket wrench, remove supporting panel
M.

Print No. 603.54.276.00 — 01 ~ 1992
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10. Still using the socket wrench, remove the screws at-
taching panel {1) to cab floor.

3 00,00 GO OTSOE TS 600~
) OGSBQOOOQOOUOOOQOC%O O

11. Remove the PTO engagement—disengagement
control lever and rod.

19794

12. Fromthe R H. side fender, remove the band clamps
(7) for cold water return hose (2) and warmwater de-
livery hose (1), withdrawing them from connecting li-
nes.
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F100 - F110
F120 - F130

AUXILIARY UNITS
50 - 51

\ I
‘ oA
L

13. Removethe front R.H. side under roof lining as de-
scribed in Op. 1 1o 12, pages 9019 and 90~20.

14. Pull the cab root lining downwards as described in
Op. 6, page 50 49, withdrawing return {2) and deliv-
ery (1) hoses; the underlining lay—out of the hoses
is shown in the accompanying figure.

, . .
bt a ) 19093
15. Proceed to the installation of heater delivery and re-
turn hoses as follows:

a. reverse the previous sequence of operations
starting from no. 14 back to no. 1;

ElAT

b. see illustrations of pages 5049 and 50-50 for the
correct placement of parts;

¢. always make sure to operate in clean and mois-
ture-free surraundings. should fluid lines remain
temporarily disassembled, make sure they are
sealed tight;

d. Fill the engine cooling and cab heating system as
indicated on page 50—48.

ENGINE - PIPING CONNECTING HOSES, DELIVERY
AND RETURN :
Replacement (Op. 50 200 46)

Proceed as follows:

Drain about 5 to 6 liters (1 to 1-1/3 UK Gall) of radiator
cooling liquid as follows:

18701

1. Open heating plant cock by positioning control knob
(B) on red range sector.

2. Unscrew plug on radiator hose (B) and open filler
cap {A) slightly just to ease the liquid out.
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AUXILIARY UNITS
50 - 52

3. LetS1o0 6 liters (1 to 1-1/3 UK Gall) of cooling liquid

drainout of radiator and screw the plug back on radi-
ator hose.

4,

Working from the cab rear lower side, slacken
clamps and disconnect delivery {1) and return (2)
hoses from connecting lines.

I L TR [Tk

19935
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Working from the tractor front end, remove the R.H.

side panel, then the delivery {1} and return {2) con-
nection screws.

Withdraw hoses 1 and 2 all along their lay—out be-
tween pump (F) and lines (H) as shown in the figure.

Proceed to the installation of connecting hoses be-
tween pipelines and engine as follows:

a. reverse the previous sequence of operations
starting from no. 6 back to no. 1;

b. see illustartions of pages 50-51 and 50-52 for the
correct placement of parts;

¢. always make sure to operate in clean and mois-
ture—free surroundings. Should fluid lines and hoses
remain temporarily disassembled, make sure they

-are sealed tight.

d. fill the engine cooling and cab heater systems fol-
lowing indications of page 50—48.
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F100-F110 . . ELECTRIC SYSTEM
F120 - F130 55— 1

Remove the dashboard side panels.

WINDSHIELD WIPER MOTOR
Removai-Instaliation (Op.55 218 52)

For removal, proceed as follows:

w

4. Working on the ouiside of the cab: free cover cap
(1), remove the wiper locknut (2) and arm {3}, then
the wiper motor ring nut (4) and washer (5).

19747

/
/s

2. Unscrew the cover (6) retaining nut of the fuse box,

located in the instrument panel iower side , open 5. Remove the two screws securing wiper motorto cab
cover (6) and remove the side panel attaching frame.
screws (7).

6. Disconnect electric wiring (8) on the inside.

FIAT Print No. 603.54.276.00 — 01 — 1992
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ELECTRIC SYSTEM
55-2

7. Remove wiper motor (9) through the space in be-
tween dashboard (10) and windshiekd glass.

8. Proceedto instalithe front windshieid wiper motor as
follows:
a. reverse the previous sequence of operations
starting from no. 7 back to no. 1;
b. see illusirations of pages 55-1 and 55-2 for the
correct placement of parts;
¢. check that the wiper blade stroke is correctly cen-
1ered on the windshield between ends; if not, comrect
it by suitably changing its position on the knurled mo-
tor shatft.

WINDSHIELD WASHER FLUID LINE CONNECTING
CHECK VALVE AND JET SPRAY
Replacement (Op. 55 518 14).

For replacement, proceed as follows:

1. Remove the hood R.H. side panel,

2. Disconnect iine from windshield washer nozzie un-
der the hood and pull the latter downwards.

3. Take the line off from opposite end and disconnect
it from the check valve (1) placed near the wind-
shigld washer fluid container (2).

Print No. 603.54.276.00 - 01 — 1992
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Take out the line (3) connecting check valve and
windshield washer jet spray after freeing it from all
clamps in common with other fluid lines.

Proceed toinstall the hose between check valve and
front windshield spray nozzie, as follows:

a. reverse the previous sequence of operations
starting from no. 4 back to no. 1;

b. always operate in clean and moisture—free sur-
roundings. Should the line remain temporarily disas-
sembled, make sure that open ends are sealed tight;
¢. Fill the windshield washer liquid reservoir.

WINDSHIELD WASHER JET SPRAY NOZZLE
Replacement (Op. 55 518 23)

For replacement, proceed as follows:

1.

Remove the hood R.H. side panel.

Disconnect line from windshield washer nozzie un-
der the hood and pull the latter downwards.

Remove the windshield washer nozzie by inserting
a 13mm wrench on the ring nut located under the
hood and simultaneously unscrewing the nozzle on
the upper end using a 12mm wrench.

Proceed for the installation of the windshield spray
washer nozzle by reversing the previous sequence
of aperations, starling from no. 3 back to 1.
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F100 - F110

F120 - F130 ELECTRIC SYSTEM

55-3

REAR WINDOW GLASS WIPER MOTOR
Remavai-instaliation (Op. 55 518 82)

For removal, proceed as follows:

1. Working on the outside of the cab: free cover cap (1),

remove locknut (2) and wiper arm (3) and seal (4).

e

2. Remove the ring nut securing motor to glass using
a box wrench (5} an then the washer and seal (6).

3. Working on the ingide of the cab, remove motorfrom
glass and the three retaining plastic plugs (7) from
the cab rear headlining (8).

FIaT

inplastica (7) dal rivestimento superiore posteriore cabi-
na{8}.

'} 1l'iH‘,'}‘;H'!'i)_';\\\‘nﬂi‘sﬂ}‘kh|\'s&‘t‘=h\\\‘.'.

19778

4. Pull out from headlining (8) the wiper motor cable
{9), disconnecting it frotn electric plugs (10).

$. Proceed for the installation of the rear window wiper
motor as follows: '
a. reverse the previous sequence of operations
starting from no. 4 back to 1;
b. see illustrations above for the correct placement
of pars;
¢. check that the wiper blade stroke is correctly cen-
tered on the windshield between ends; if not, correct
itby suitably changing its position on the knurled mo-
tor shatt.

REAR WINDOW GLASS FLUID LINE CONNECTING
CHECK VALVE AND JET SPRAY
Replacement (Op. 55 518 64}

For replacement, proceed as follows:

/

/

\

1. Working on the inside of the cab, remove the R.H.

side pillar trim retaining plastic plugs.
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ELECTRIC SYSTEM
55-4

2. Removethe R.H. side pillar trimto gain accessto the
washer tlud line (7). 5. Pull the cab root headlining (2) down in order to
make sufficient room between cab (3} and lining to
allow subsequent access to the washer fiuid line.

19781

3. Remove the cab headlining retaining plastic plugs 6. Remove the PTO control knob (4
from the R.H. side and rear door area as shown in ) vet (4).
the figure.

4. Remove the roof haich fixed suppont attaching 7. Remove screws (5} securing the rear R.H. side
screws and the support itsetf. ' mudguard panel (6) and then the panel itseff.
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F100 - F110 ELECTRIC SYSTEM
F120 ~ F130 55_5

8. Remove the mounting pane! (1} attaching screw us- 11. Working on the outside of cab rear end, remove the
ing a box wrench {2). R.H. side air intake grille knob.

- 19787

9. Remove the mounting panel (1) to cab floor attach- 12. Open it and remove air filter pad.
ing screw using a box wrench.

13. Remove plugs covering the nozzle holder (3) sup-
10. Remove the PTO control lever and rod. pont attaching screws.

FIAT Print No. 603.54 - 01 - 1992
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ELECTRIC SYSTEM
55-6

14. Remove the nozzie holder suppon screws using a
Phillips-head screwdriver.

15. Disconnect washer fluid line (3) from nozzle (4) after

removing the nozzle holder support (5).

16. Slide out fluid line (3) from the central hole by hand,
through the R.H. side air intake (6).

17. Detach oppposite end of line {3) from check vaive 1
installed near the washer fluid container (2).

Print No. 603.54.276.00 — 01 — 1992

18. Withdraw the tube (3) from the outside, along its lay-

out from fluid container to the cab lower rear end, af-
ter removing any retaining clamps to other lines
along the same path.

Move insidie the cab and proceed as follows:

19. From R.H. mudguard side pull fluid line (3) upwards
until it is completely withdrawn.

20. Pullthe cab headlining downwards {as described for
operation 5 on page 4).Remove adhesive tape {9)
and withdraw, puliing downwards, the line (8) at
nozzle end , noting that the layout of the line (8) cov-
ered by the cab roof lining is that shown in the figure.

21. Proceed for the installation of the hose connectin
check valve and rear windshield jet spray nozzle as
follows:

a. reverse the previous sequence of operations
starting from no. 20 back 1o 1:
b. see illustrations of pages 55-3 through 556 for
the correct placement of parts.
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F100-F110 ELECTRIC SYSTEM
F120 - F130 55_7

REAR WINDOW GLASS WASHER With the nozzle holder support on worbench, proceed as
Replacement {Op. 55 518 74) follows:

For replacement, proceed as follows:

18791

1. Remove plugs covering the nozzle holder (3) sup-

port screws. 4. Remove the nozzle locknut using a 13mm wrench,
holding the nozzle with a 12mm wrench.

eo®

2. Remove the nozzie holder support screws using a
Phillips—head screwdriver.

19787

5. Retrieve component parts.

8. Proceed for the installation of the rear window glass
spray nozzle by reversing the previous sequence of
operations, starting from no. 5 back to no. 1;
a.for correct assembly of component pans follow the
above illustrations;

b. always work under conditions of absolute cleanli-

3. Disconnect fluid line (3) from nozzle {4} gﬂer remov- ness. Should the tubelet remain temporarily loose,
ing the nozzle holder support (5). make sure it is thoroughly sealed.
JD Manuals
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ELECTRIC SYSTEM

55-8
MARELLI STARTING MOTOR

W v o ettt e MARELLI MT 68 LC
832168.96

Voltagerating . ... e 12V

Rated oUtpUL . .o e 3.5 kW

Rotation, {seen from piniocnend) .......... .. .. i, clockwise

Gear tooth ratio, pinion andringgear ........... ... . oo 9127

PoleS .. 4

Excitation (field windings) . ......... ... i in series

Engagement .. ... .. i lever and freewheel

DIV L.ttt e e e solenoid

Bench test data

Running test at 20°C (68°F):

e 1L (=11 SR <700 Amp

—torque output . . ... =19 Nm (1.9 kgm) (13.75 fi.Ib)

PR L = 1700 rpm

—VORAGE .. 91V

Breakaway test at 20°C (68°F):

11 {111 1 OO < 1550 Amp

VoA .. e 57V .

—forque oUtPUL . .. ... e =52 Nm (5.3 kgm) {38.3 ﬂ‘ll;)

No—ioad test at 20°C (68°F);

— U L e e

< 80 Amp
2116V

= 7000 rpm

Mechanical data
Brush pressure (UnWOIM) ... ... e e s
Insulation undercutting depth ... ... ...

Freewheel efficiency: slip torque to drag pinion inte slow rotation . ..

1.28 to 1.52 bar (18.56 to 22.04 psi)
1 mm {.04 in) max

0.6 1o 0.8 Nm (0.06 1o 0.08 kgm) (.58 ft.Ib)

Print No. 603.54.276.01 — 12 — 1892

{foltows}
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E} go - Ilz:m ELECTRIC SYSTEM

0-F130 55_9
MARELLI STARTING MOTOR

fcont.}

Commutatordiameter . ... e

— permissible wear limit

— maximum oput—of-round

— armature end float

45.000 to 45.840 mm (1.7716 to 1.8047 in)
44.000 mm (1.7323 in)
0.1 mm (.004 in)

0.1t 0.4 mm (.004 to .016 in)

Solenoid
Winding resistance at 20°C (68°F):

— hold—in

Movingcontactstroke .. ............. ... o

Plunger stroke

Load at 12 V and plunger at end of stroke

02310010
078+ 0.04 O
<70 Amp
<7V
2.2t0 3.5 mm (.087 10 .138 in}
14.3 mm {.563 in)

= 392 N {40 kg = 88 Ib}

Assembly data
Poleshoe LD ... e
Armature O.D. .
Driveendbushing 1.D. .. ... ... ... . L
Pinion shaft journal diameter .............. ... ..ol
Pinion shaft running clearance ........... ... ... . ... ..ol
Intermediate bushing ILD. .. ... ... i e
Shaftjournal diameter ... ... .. ... . . . . . e
Shaftrunning clearance .. ... ... .o
Commutaterend bushing LD. ... ... ..o oL

Shaftrunning clearance ...

Giuoco di mentaggio tra albero e boccola

75.830 to 76.000 mm (2.9854 to 2.9921 in})
74.900 to 74.950 mm (2.9488 to 2.9508 in}
12.475 o 12.502 mm (.4911 to .4922 in)
12.425 to 12.440 mm (.4892 to .4898 in)
0.035 to 0.077 mm (,0014 to .0030 in)
20.200 to 20.264 mm (.7953 to .7978 in)
19.967 to 20.000 mm (.7861 to .7874 in)
0.200 1o 0.207 mm {.0079 to .0117 in)
14.000 to 14.027 mm (.5512 to .5522 in)
113,957 to 13.984 mm (.5495 1o 5505 in)

0.016 to 0.070 mm (.0006 to .0027 in)

Lubrication data

Starter drive helical groove (at overhauls)

Commutator end thrust washer

TUTELA MR3 grease

TUTELA MR3 grease

FIAT
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ELECTRIC SYSTEM

55-10
BOSCH STARTING MOTOR
(Provisional data}

Type BOSCH .. JF — 12V 0001367029
Voltage rating . ... e e e 12V

Rated OUIPUL . .. e 2.95 kW
Rotation (seen from pinionend} . ... o e clockwise

Gear tocth ratio, pinicnandringgear ... ... . i i 9127

POlES L. s 4

Excitation {fieldwindings) ........ .. .. . in series and in parallet
Engagement ... ... e lever and freewheel
01V solenoid

Bench test data
Short-circuit test at 20°C (68°F)

= TN . e e

—OTQUE OUBPUE .. o oottt ittt et et e e e

e 1 1o < T

No—load test at 20°C (68°F):

= U L e e

760 to 900 Amp (1)
650 to 800 Amp (2)
4.6 kgm (33.2 ft.Ib} {1)
3.9 kgm (28.2 ft.Ib} (3)
4V (H35V(®

60 to 90 Amp
115V
4800 to 6800 rpm

Mechanical data

Brush pressure (UNWOIM) ...
Amatureend float ... ...
Insulation undercuttingdepth . ... .. ... .
Commutator diameter ... ... o
Commutator permissible wearlimit ... ... ... ... i
Commutator out—of—round (Max) ......... ...,

Stack out—of—round (Max) . ...t i e

2610 2.8 kg (5.7 10 6.2 Ib)
0.1 to 0.3 mm {.004 t0 .012 in)
0.5to 0.8 mm {.020 to .031 in)

42 mm (1.65 in)
39.5 mm (1.555 in)
0.03 mm (.0012 in)

0.05 mm (.0019 in}

{1) Measured with a charged battery (2) Measured with a discharged battery

Print Np. 603.54.276.01 - 12— 1992
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F100 - F110 ELECTRIC SYSTEM
F120 - F130

55-11
BOSCH STARTING MOTOR
(Provisional data)
fcont.)
Solenoid
Winding resistance at 20°C (68°F}
—hold—in .. 1.050
—PUlIN e 0.25Q
Current consumption of pull coil at 12°C (68°F) ................... 60 Amp
Activation voltage (minimum} ... .. 9V
Plunger stroke . ....... .o 12 10 14 mm (472 to .551 in)
Assembly data
Poleshoe LD, .. .. e e 75.850 10 75.953 mm (2.9862 to 2.9903 in)
Armature LD, . e 73 mm (2.87 in)
I.D. of armature self-lubricating bushes {force fitted):
—pinion frame endbushing ....... ... .. ..o ol 12.475to 12.502 mm {.4911 to .4922 in)
— intermediate field frame bushing . ........ .. .. ... 19.020 t¢ 19.072 mm (.7488 to .7509 in)
—commutater frame endbushing ............ oLl 14.000 to 14.018 mm (.5512 10 .5519 in)
Armature shaft diameter at:
—pinion frame end bushing . ....... ... i 12.425 to 12.440 mm {4892 to .4898 in)
- intermediate field frame bushing ............ ... .. ... ... 18.887 to 18.910 mm {.7436 to .7445 in)
—commutator frameend bushing . .......... ... ool 13.932 to 13.950 mm {.5485 to .5492 in)
Armature shaft running clearance:
—pinionframeend .. ... 0.035 to 0.077 mm (.0014 to .0030 in)
—intermediate frame . ... ... 0.110 to 0.195 mm (.0043 tc .0077 in}
—commutator frameend ... ... 0.050 to 0.086 mm {.0020 to .0034 in)
1.D. of bushing force—fitted in pinionhub . ........ .. ... ... ... .. 14.245 to 14.272 mm (.5608 to .5619 in)
Armature shaft diameter at pinion hubbushing ................... 14,123 to 14.150 mm {.5560 to .5571 in)
Armature shaft running clearance at pinion hub bushing. ........... 0.095 to 0.149 mm (.0037 1o .0059 in)
Lubrication data {at overhauls})
Starter drive helical groove .............vieeee i, TUTELA MR3 grease

, JD Manuals
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ELECTRIC SYSTEM

55-12
BATTERY CHARGING SYSTEM
Alternator
Type (3—phase, self-rectifying}:
—MARELLI ... e 14¥ — 65 Amp
—BOSCH ... 14V — 65 Amp
Ratedvoltage .. ... 14V
Rotation (seen frompulley side) ........... ...l clockwise
Cut—in speed at 12V 25°C (77°F);
—MARELLI . ... e < 1050 rpm
—BOBCH .. e <1060 rpm
Current output at 14V across battery, at 7000 rpm (MARELLI) or
6000 rpm (BOSCH), after warm—up and with fully bedded in brushes 265 Amp
installed aliernator speed, at engine governed speed ( models F 100
—F10and F120) ... .. 3680 rpm
installed aliernator speed, at engine governed speed (model F 130
and models F 100 — F 110 — F 120 with air conditioner} ........... 5593 rpm
Engine/alternator speed ratioc (models F 100 ~F 110 -F 120) ... ... 1:1.6
Engine/alternator speed ratio (model F 130 and models F 100 - F
110 — F 120 with condlitioner} ........ ... ... ... . .. . ... 1:243
BATTERY
Type:
1 £ L1+ =« MARELLI 12V - 132 Amp/h — 580 Amp
—oplional ... .. e MARELLI 12V - 176 Amp/h — 770 Amp
Ratedvoltage .. ... ... .. 12V
Rated output (at 20-hour discharge rate):
- MARELL!I 12V —132 Amph =580 Amp ....................... 132 Amp/h
- MARELLI 12V =176 Ahmp/h =770 AMp ... i, 176 Amp/h

LIGHTING — SIGNALS - ACCESSORIES

Two asymmetrical headlights, high and low beam, 45/50W double—filament bulb (white or yellow light).
Two headlamps including:

— parking light (5W buib) with white lens;

— turn signal light (21W bulb) with orange lens.

Two rear lamps including:

— parking light (W buib) with red lens (the LH side one also used for license plate lighting):

— turn—signal light {21W bulb) with orange lens;

— stop light (21W bulb) with red lens.

Two rear reflex glasses (red).

Instrument and control panel including multi-function indicators and functional checks (see pages 55-13, 55-14
and 55-15).

7—pole DIN power point.

2-pole power point.

Thermostarter or stari—pilote.

Lighter.

Flasher for tractor and traiter emergengy lights.

JU Vlanua
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STANDARD INSTRUMENT PANEL
1. Engine coolant temperature gauge — 2. Chronotachometer — 3. Fuel level gauge.

" Parking light indicator (green).

Hi-beam headlight indicator {blus).
Auxiliary worklights indicator (amber)
Tractor turn—signal indicator (green)

First trailer turn—signat indicator (green).

Second trailer turn—signal indicator {green).

Lighted gyrolight indicator (amber).

Engaged front PTC indicator {amber).

Engaged rear PTO indicator (amber).

Engaged differential lock indicator (amber}.

Engaged hand brake ffasher light (red}.

Engaged PTO brake indicator (amber).

Condensate in fuel indicator {amber).

Low transmission or power steering oil level
indicator (red).

Working frc;m PTO indicator (amber}.
Clogged rear drive oil filter indicator (red).
Engaged trailer brake indicator (red).
Engaged 4WD indicator (ambet}.

Low engine ¢il pressure indicator, w/in—buitt
warning light (red).

Faulty battery charging plant operation indi-
cator, w/built—in warning light (red)

Engaged ground—speed PTO indicator (am-
ber).

Low brake fluid level indicator, w/built—in
warning light {red).
Low engine oil level indicator, w/built—in warn-

ing light (red).
JD Manuals
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INSTRUMENT AND CHECK PANEL
Note - For remaining indicators and gauges not included in this figure, see the “Standard instrument panel”,

page 55-13.

Dry air cleaner restriction indicator {light 9
blue).

O

Low engine coclant level indicator {light blue).

Low brake fluid leve! indicator {red).

@O

Low engine—transmission clutch control oil
level indicator {yellow).

General indicator warning fight (green}. It will
go on when engine is shut off and starting
switch key positioned on 1. It will go out about
10 seconds after the switch key is released
from paosition.

D HEE
EEGE
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General indicator light (red). It will go on si-
multaneously with the indicator light of a de-
fective function or component. It must remain
off when everything is narmal.

Faulty battery charging plant operation indi-
cator, w/in—built warning light (red}.

Low engine lube oil pressure indicator w/
built-in warning light {red).

Low engine oil level indicator, w/in—built warn-
ing light {red).

Low transmission, rear drive, power shift,
power take—off and hydraulic lift oil level indi-
cator {yellow). All lights will go on simulta-

neously.
JD Manuals
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OPTOELECTRONIC INSTRUMENT PANEL
1. Analogical revolution counter {each sector corresponds to 100 rpm) — 2. Analegical engine coolant temperature
gauge — 3. Analogical fuel level gauge — 4. Hourmeter — 5. Liquid—crystal instrument visualizing the engine starting revs
{all other indications obtained through the selection keyboard {4, page 55-16) — 6. Real-time reading of rear wheel
slippage — 7. Maximum rear wheel slippage — 8. Self-diagnosis {code reader) - 9. Total fuel censumption {liters) from
last RESET - 10. Fuel operating range (in hours) — 11. Fuel consumption rate {liters/hour) — 12. Fuel consumption in
liters per hectar of ground work — 13. Engine revolutions — 14. Index of selected function - 15. Tractor ground speed
- 16. PTO revolutions — 17. Total hectars of ground work — 18. Hectars worked per hour — 19. Distance (kilometers)
covered by tractor with a lowered implement — 20. Implement width (meters) — 21. Raised lift rocker arms indicator.
Note — For remaining indicators and gauges not included in this figure, see pages 55-13 and 55—14.

Position 2 with knob index on following positions:

I] Lighting OFF.

Parking lights ON.

@ Hi-beam headlights ON.

Position 5 with knob index on following positions:

'|:-:1 l'll\:_
B i

163g Lighting CFF.
Ligbts, horn and turn-signal lights indicator
switch (1, page 55— 16). Parking lights ON and possibility of flashing

with hi-beam headlights.

Horn: will work, by pressure, in every position i . )
= of the lever. Low—beam lights on w/possibility of hi-beam
m flash lights.
H Turn-signal lights switch:
— positions 1 and 6: turn to right; From positions 4, 5 and 6 push the lever fur-
- positions 3 and 4: turn to left. E ther 1o the right for hi-beam flashing lights.
JD Manuals
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CONTROL BOARD

1. Lights, horn and turn-signal switch — 2. Windshield wiper switch — 3. Lighter — 4. Optoelectronic instrument key-
board control — 5. Engine starting switch.

Auxiliary worklights control switch.
2 Emergency lights control switch.

B Thermostarter or stari—pilote push-button
control switch.

Front lift control switch.

¥ Gyro safety light contro! switch. 101684

Engine starting switch
Rear window wiper control switch.
¢ Emergency lights and single—pole socket (key re-

movable).

1 Pre—setting for engine starting. Indicator and check
panel instruments activated. Miscellaneous applica-
tion circuits energysed.

2 Engine starting (the key, if released, will return auto-
matically to position 1).

P Parking lights ON (key removable).

JD Manuals
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FUSES
Twenty—six fuses, of which eleven 5-amps, twelve 10—amps, two 15— amps, one 25—-amps, four for spares (29,
30, 31 and 32, respectively 5 Ah, 10 Ah, 15 Ah and 25 Ah) and one dicde (14).
Fuse ASSOCIATED CIRCUITS Ampere
1 Ventitation unit. 25
2 Turn—signal lights, check panel instruments. 10
3 Electric seat, radar for optoelectronic instrument. 5
4 4WD and rear PTO circuit. 5
5 Stop lights, differentiat lock. 10
6 PTO and front lift circuit. 10
7 HI—LO circuit. 5
8 Lift electronic control unit energysing. 5
9 Windshield wiper, glass washer pump. 10
10 Rear window wiper, glass washer pump. 10
1 Implement hydraulic conirol, sedimenter filter circuit. 5
12 | Trailer brake, hydraulic system pressure-operated cut-off switch circuit. 10
13 Unused. 5
14 Trailer brake circuit diode. -
15 | Electric horn, lighter. 10
16 | Cab light, emergency lights, cab electric clock, radio. 10
17 Gyro safety light. 10
18 Low—heam headlights. 10
19 Hi—beam headiights. 10
20 Front LH side and RH side parking lights. 5
21 Front RH side and rear LH side parking lights, lighted parking lamps indicator. 5
22 | Control board and instrument panel lighting. 5
23 Thermostarter. 15
24 Cab rear floodlights. 10
25 Engine shut—ocff solenoid. 5
26 Instruments and gauges. 5
27 | Cab front floodlights. 10
RELAYS

E1 4WD electro—hydraulic engagement relay. E7 Rear power take—oft circuit relay.

E2 Trailer brake circuit relay. E8 Rear power take—off circuit relay.

E3 Stop lights and differential lock circuit relay. EQ Ground-speed PTO safety relay.

E4 Hand brake indicator light circuit relay. E10  HI-LO circuit relay.

ES Cab rear floodlights relay. 33 Emergency light flasher switch.

E6 Cab front floodlights relay.

JU Manuals
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ELECTRIC SYSTEM

55-18
WIRING DIAGRAM
(Standard version)
1. Multi-instrument and check panel comprehensive 19. Connection block.
of:
20. Ground.
a. parking lights ingdicator .
b. hi-beam headlights indicator 21. Connectors, cab module, LH side.
c. auxiliary worklights indicator 22, Connectors, central and rear—eng users.
d. tractor turn—signal lights indicator .
e. 1sttrailer turn—signal lights indicator 23. Connectors, cab module, RH side.
1. 2nd trailer turn—signat lights indicator 24. Connectors, front—end users.
g. gyro safety light indicator 25. Brake fluid level controt.
h. front power take—off indicator ) . )
i. rear power take—off indicator 26. Engine—transmission clutch oil level control.
k. difterential lock incicater E1. 4WD electro—hydraulic engagement relay.
1. hand brake indicator L E2. Trailer brake circuit relay.
m. rear power take—off pre—sgetting indicator i ) ’ o
n. condensate in fuel indicator E3. Stop lights and differential lock circuit relay.
0. transmission control oil pressure indicator E4. Hand brake indicator circuit relay.
p. front lift indicater E5. Cab floodlights rei
q. clogged transmission oil filter indicator - Lhab rear Hoodlighnis reldy.
r. trailer brake indicator E6. Cab front ficedlights relay.
s. engaged 4WD indicator E7. Rear power take—off circuit relay.
t. low engine oil pressure indicator o
u. alternator charge indicator E8. Rear power take—off circuit relay.
v. ground-speed PTO indicator E9 Ground-speed PTO safety relay.

© ® NSO m e LR

o e s
B & W N = O

16.
17.
18.

N
Py

.dry air cleaner restriction indicator
low brake oil level indicator

. lighting lamp

X. water temperature gauge

y. fuel level indicator.

EN

Windshield wiper motor.

Lights switch.

Windshield wiper—washer tap switch.
Auxiliary workiights switch.

Front lift switch.

Emergency lights switch.
Thermostarter push—button control.
Gyro safety light switch.

. Rear window glass wiper—washer switch.
. 4WD switch.

. Rear PTO brake pre—setting switch.

. Differential lock switch.

. Engine starting switch.

. Electrical control unit comprehensive of:

— 26 fuses

— 1 diode holder, 1 amp—400 V
— 1 electronic flasher

~ 10 micro—relais.

Lighter.
Engine starting inhibitor safety switch.

Brake fluid pressure—operated switch.

Print No. 603.54.276.01 — 12 — 1952

E19. HI-LO unit circuit relay.

CABLE COLOUR CODE

A = Lightblue HV = Grey-Green

AN = Light blue—Black HG = Grey-Yellow

AG = Lightblue-Yellow L = Blue

AB = Light blue—White LB = Blue—White

AV = Light blue—Green LN = Blus-—Black

AR = Light blue—Red LR = Blus—Red

B = White M = Brown

BR = White—Red MB = Brown-White

BN = White—Black MN = Brown-Black

BL = White-Blue N = Black

BG = White—Yellow NZ = Black—Violet

C = Qrange NB = Black—-White

CB = Orange—White NR = Black—Red

CN = CQrange—Black R = Red

CL = Orange—Blue RN = Red-Btack

G = Yellow RG = Red-Yellow

GV = Yellow—-Green RV = Red-Green

GN = Yellow-Black S = Pink

GR = Yellow-Red SN = Pink—Black

GL = Yellow—Blue SG = Pink-Yellow

H = Grey V = Green

HM = Grey-Brown VN = Green—Black

HR = Grey—Red VB = Green—White

HN = Grey—Black Z = Viclet

HB = Grey-White ZN = Violet-Black

HL = Grey-Blue ZB = Viclet—White
JD Manuals
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F100 - F110 ELECTRIC SYSTEM
F120 - F130 55— 19

WIRING DIAGRAM
(Standard version)
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55-20

WIRING DIAGRAM
{Version w/check panel)
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F100 - F110 ELECTRIC SYSTEM
F120 - F130
55 =21
WIRING DIAGRAM
(Version w/check panel)
1. Multi-instrument and check pane! comprehensive — 1 electronic flasher

S PP NeO RN

parking lights indicatar

hi-beam headlights indicator

auxiliary worklights indicator

tractor turn—signal lights indicator

1st traiter turn—signal lights indicator
2nd trailer turn—signal lights indicator
gyro safety light indicator

front power take—off indicator

rear power take—off indicator

differential lock indicator

hand brake indicator

. rear power take—off pre—setting indicator
condensate in fuel indicator
transmission control oil pressure indicator
front hydraulic lift indicator

clogged transmission oii filter indicator
trailer brake indicator

engaged 4WD indicator

ground—speed PTQ indicator

. lighting lamp

water temperature gauge

. fuel levei indicator

E1-F1 Check panel module connectors compre-
hensive of:

A ground indicator

B-H + 15/54 of stanter switch

C—P transmission oil leve! indicator

coolant level indicator

dry air cleaner restriction indicator
gngine oil pressure indicator

engine oil level indicator
engine—transmissicn clutch oil level indicator
brake oil level indicator

lighting

starter switch indicator

alternator charge indicator

Windshield wiper molor.
Lights switch.
Windshield wiper—washer tap switch.

XXESPTRATVOSITATFQPAOTHQ

QZE=r—oTmMO

Auxiliary worklights switch.

Front lift switch.

Emergency lights switch.
Thermostarter push—button control.
Gyro safety light switch.

. Rear window glass wiper—washer switch.
. 4WD switch.

12.
13.
14.
15.

Rear power take—ofl brake pre—setting switch.
Differential lock switch.
Engine starting switch.

Electrical contrel unit comprehensive of:
- 26 fuses
— 1 diode holder 1amp — 400V

FIAT

16.
17.
18,
19,
20.
21,
22,
23.
24,
25.
26.
E1.

E2.
E3.
E4.
E5.
EG.
E7.
Es.
ES.

— 10 micro-relay

Lighter,

Engine starting inhibitor safety switch,
Brake fluid pressure—contro! switch.
Connection block. '
Groung.

Connectors, cab module, LH side.
Connectors, central and rear end users.
Conneactors, ¢cab module, RH side.
Connectors, front—end users.

Brake oil level control.
Engine—transmission clutch oil level contral.

4WD electro—hydraulic engagement keyboard con-
trol.

Trailer brake circuit relay.

Stop lights and differential lock circuit relay.
Hand brake indicator relay.

Cab rear flocdlights relay.

Cab front floodiights relay.

Rear power take—off circuit relay.

Rear power take—off circuit relay.
Ground—speed PTO safety relay.

E10. HI-LO unit circuit relay.

CABLE COLOUR CODE

A = Light blue HV = Grey—Green

AN = Light blue—Black HG = Grey-Yellow

AG = Lightblue-Yellow L = Blue

AB = Light blue—White LB = Blue—White

AV = Lightblue-Green LN = Blue-Black

AR = Light blue-Red LR = Blue—Red

B = White M = Brown

BR = White—Red MB = Brown-White

BN = White-Black MN = Brown-Black

BL = White—Blue N = Black

BG = White—Yellow NZ = Black-Violet

C = Orange NB = Black-White

CB = Orange-White NR = Black-Red

CN = Orange-Black R = Red

CL = Orange-Blue RN = Red-Black

G = Yellow RG = Red-Yeliow

GV = Yellow-Green RV = Red-Green

GN = Yellow—Black S = Pink

GR = Yellow—Red SN = Pink-Black

GL = Yellow-Blue 8G = Pink-Yellow

H = Grey V = Green

HM = Grey-Brown VN = Green-Black

HR = Grey—Red VB = Green-White

HN = Grey—Black Z = Violet

HB = Grey-White ZN = Violet-Btack

HL = Grey—Blue ZB = Viclet—White
JD Manuals
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ELECTRIC SYSTEM
55 - 22
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WIRING DIAGRAM
(Version w/optoeiectronic instrument)

Multi-instrument and check panel comprehensive
of:
parking lights indicator
. hi-heam headlights indicator
auxiliary worklights indicator
. tractor turn—signal lights indicator
1st trailer turn—signal lights indicator
2nd trailer turn—signat lights indicator
. gyro safety light indicator
. front power take—off indicator
rear power take—off indicator
differential lock indicator
hand brake indicator
. rear power take—off pre—setting indicator
condensate in fuel indicator
transmission cantrol cil pressure indicator
front hydrauiic lift indicator
clogged transmission oil filter indicator
trailer brake indicator
engaged 4WD indicator
ground—speed PTO indicator
. lighting lamp
water temperature gauge
y. fuel level indicator
ig —1h. Check pane! medule connectors compre-
hensive of:
A ground indicator
B-H + 15/54 of starter switch
C-P transmission oil level indicator
coolant level indicator
dry air cleaner restriction indicator
enging oil pressure indicator
engine oil level indicator
engine—transmission clutch oil level indicator
brake oil level indicator
lighting
starter switch indicator
alternator charge indicator
1a—1b—-1c-1d - 1e - 1f Connectors for optoelec-
tronic instrument.

Windshield wiper motor.

Lights switch.

Windshield wiper—washer tap switch.
Auxiliary worklights switch.

Front lift switch.

Emergency lights switch.
Thermostanrter push-button centrol.
Gyro safety light switch.

XEKPTABOIITFTTOEAOQ0C0D

oZEIrTommo

. Rear window glass wiper—washer switch,

. 4WD switch.

. Rear power take~off brake pre—setting switch.
. Differential lock switch.

. Engine starting switch.

. Electrical control unit comprehensive of:

— 26 fuses
-1 dicde holder 1amp — 400V

Print No. 603.54.276.01 — 12— 1992

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
El.

E2.
E3.
E4.
ES.
ES.
E7.
E8.

— 1 electronic flasher
— 10 micro—relay

tighter

Engine starting inhibitor safety switch.
Brake fluid pressure—control switch.
Connection block.

Ground.

Connectors, cab module, LH side.
Connectors, central and rear end users.
Connectors. cab module, RH side.
Connectors, front—end users.

Brake il level control.
Engine-transmission clutch oil level control.
Optoelectronic instrument keyboard control.

4WD electro—hydraulic engagement keyboard con-
trol.

Trailer brake circuit relay.

Stop lights and differential lock circuit relay.
Hand brake indicator relay.

Cab rear floodiights relay.

Cab front floodlights refay.

Rear power take—oft circuit relay.

Rear power take—off circuit relay.

E9. Ground—speed PTO safety relay.

E10. HI—LO unit circuit relay.

CABLE COLOUR CODE

A = Lightblue HV = Grey-Green
AN = Lightblue-Black  HG = Grey—VYellow
AG = Light blue~Yellow L = Blue

AB = Light blue—White LB = Blue—White
AV = Lightblue-Green LN = Blue—Black

AR = Light blue-Red LR = Biue-Red

B = White M = Brown

BR = White-Red MB = Brown—White
BN = White-Black MN - Brown-Black
BL - White-Blue N = Black

BG = White—Yeillow NZ = Black—Violet
C = Orange NB = Black—White
CB = Orange-White NR = Black—Red

CN = Orange-Black R = Hed

CL = Orange—Blue RN = Red-Black

G = Yellow RG = Red-Yellow
GV = Yellow-Green RV = Red-Green
GN = Yellow—Black S = Pink

GR = Yellow—Red SN = Pink-Black

GL = Yellow—Blue SG = Pink-Yellow
H = Grey -V = Green

HM = Grey-Brown VN = Green—Black
HR = Grey—Red VB = Green-White
HN = Grey-Black Z = Violet

HB = Grey-White ZN = Violet-Black
HL = Grey—Biue ZB = Violet—White
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F100 — F110 ELECTRIC SYSTEM

F120 - F130 55— 23
WIRING DIAGRAM Ve . g :
{Version w/optoelectronic instrument) {5 * [ \gl i
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120 - F130 55— 43
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INSTRUMENT PANEL — REAR VIEW

a. Micro—switch compartment detail - A. Micro—switch (a) compartment lid - 1a, 1b, 1¢, 1d, 1e, 1f, 1g, and 1h. Con-
nectors, panel w/optoelecironic instrurment.

OPTOELECTRONIC INSTRUMENT PANEL CALIBRATION MICRO-SWITCHES

Micro—switch functions

no. 1 and 2 : selection of unit of measurement; no. 4 and 5 : tractor series selection;

no. 3 : radar type selection; no. 6 and 7 : tank capacity selection.
Micro—switch position per Market

European markets North—American market

n. 1 =0FF n.1=0N

n. 2 =0FF n. 2 = OFF

n.3=0N n.3=0N

n. 4 =0N n.4=0N

n. 5=0N n.5=0CN

n.6=0N n.6=0N

n.7=0N n.7=0N

English-speaking markets

n. 1 =0N

n.2=0N

n.3=0N

n.4 =0ON

n.5=0N

n.6=0N

n.7 =0N

JD Manuals
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WIRING DIAGRAM
{Electronic lift circuit)

a. Discharge control electro—vaive — b, Delivery control electro—valve — c. Lifting control switch {left fander) —d. Lower-
ing control switch {left fender) — e. Lifting contrel switch (right fender) — f. Lowering control switch (right feneder) — g.
Left draft sensor — h. Right draft sensor — D. Fuse no. 8 inside control unit {15, page 55-49) — E. Fuse no. 22 inside
control unit (15, page 55—49) — F. Braided—-wire shield for sensor {(106) cable harness — 20. Instrument panel ground
—23. Connector for cab maodule, RH side - 75. Intermediate connector for electronic lift — 79. Electronic control external
controls {see c—d—e—f} — 83. Intermediate connector for electronic lift external controls — 102. Relay cluster — 103. Elec-
trenic lift control electro—valves {a=discharge, b=delivery) and associated cannector - 104. Connector between relays
cluster and conngctor (74) — 105. Draft sensor intermediate connector — 106. Draft sensors and associated connectors
(g=left sensor, h=right sensor) — 107. Electronic control unit and associated connector — 108. Connector between elec-
tranic control unit and relay cluster {102) — 109, TESTER 294009 connector — 120. Position sensor and associated con-

nector.

CABLE COLOUR CODE

A = Light blue — AB = Light blue—White — B = White — BN = White—Black — BR = White-Red — G = Yellow — GN =
Yeilow—Black — H = Grey — HN = Grey—Black — L = Blue — M = Brown — N = Black — R = Red — RN = Red—Black -
S = Pink ~ SN = Pink-Black — V = Green — Z = Violet.
JD Manuals
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F100 - F110
F120 - F130

ELECTRIC SYSTEM
55-45

HI-LC SAFETY SWITCH
Replacement {Op.21 168 62)

Proceed as follows:

———— A CAUTION A —

Handle all parts with great care. Do not put hands or
fingers between parts. :
Wear safety equipment such as goggles, gloves and
special shoes.

A CAuTION A

Use suitable tools to align holes. DO NOT USE FIN-
GERS OR HANDS.

19666

1. Remove the side front panet {1) from the RH side of

the tractor.

S

19605 -

2. Disconnect cable (3) from the positive pole of the

battery and insulate it.

FIAT

")

21604

3. Empty and then remove tank (2) from its supporting
bracket.

21695

4. Disconnect cannector {4) from the HI-LO safety

switch.

5. Remove refaining screws and mounting bracket (5)

switch (6?.
Manuals
Print No. 603.54.276.01— 12— 1992

together with the HI-LO safet
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ELECTRIC SYSTEM
55-46

6. Remove jam nut {1) first and then the HI-LO safety
switch {2}.
7. Re—assemble the HI-LO safety switch and re—

install it on the clutch—transmission case in accor-
dance with the following directions:

a. proceed by reversing the removal and disassem-
bly sequence of operations starting from no. 6 back
fono. 1;

b. carry on adjustments further described on this
page.

8. Set the reverser control lever in neutral.

9. Check, using feeter gauge (3), the distance between
switch (2) and reverser control lever {4): 0.5to 1 mm
{.020 to .040 in).If a different value is found, move
switch (2) nearer or tarther, as follows: loosen
screws and act on bracket (5) or directly on the
switch after loosening jam nut (1). Finally, tighten
jam nut {1) orthe screws of the mounting bracket (5).

ADJUSTING THE WINDSHIELD GLASS WIPER
ELECTRICAL CONTACTS ON CABS W/OPENING
WINDSHIELD

Install and secure on the windshield the wiper assembly,
taking care to position plate (1} and spacer (2} as shown
in the accompanying figure, detail (¢}

Clase windshield tight and, using a suitable tool, check
distance (A} between the support for adjustable con-
tacts and the fixed contact plate: 5to 7 mm or .20 t¢ .28
in (measured on upper contact}.

If the distance found differs from the above specification,
proceed as follows:

1. Ifdistance (A)is less than 5 mmor .20 in, loosen con-
tacts because excessively pre—loaded. To do it, re-
move spacer (2) (as shown in b} and if not sufficient
move plate (1) from the outside towards the inside
of case (see illustration detail a).

2. lidistance (A)is more than 7 mm (.28 in}, move con-
tacts closer because they are not sufficiently pre—
icaded. To do it, add a second spacer (2), as shown
in detail d.

'l';:‘g,}

i
o

ad
2 [

s g o A

e,

i
ar i

e

-----

e

ADJUSTING THE WINDSHIELD ELECTRICAL CONTACTS

A =5to 7 mm {.20 to .28 in}. Distance between mobile contacts and fixed contact plate — 1. Sheet-metal plate - 2.
Spacers.

Frint No. 603.54.276.01 — 12 — 1392
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F100 — F110 BODY AND OPERATOR’'S CAB
F120 - F130 90— 1
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19727

PAINTS

Paints are synthetic enamels with melamine—acrylic resins available in the colour codes reported below.

TANMQ Brick red
TA2 Brown
TA/21 White
TA/B Black

FIAT Print No. msjﬁmﬁuaar S 1992



BODY AND OPERATOR’'S CAB
90-2

CAB WINDSHIELD GLASS
Replacement (Op. 90 156 15)

To remove glass, proceed as follows:

1. Working inside the cab, on the front, remove protec-
tion plugs (1), the seli—tapping screws using a Phil-
lips—head screwdriver (2} and finally the platform
mat retaining plastic meoldings (3).

/)

| 5. Apply awide—band adhesive tape both on the inside
/ and outside of the cab in order to hold the windshield
19733

glass assembled together with the lower glass sec-
2. Remove plugs (4) and dashboard side panel cross— tions, right and left.
slotted head screws (5).

J / Bl
3. Unscrew the fuse box cover {6) retaining nut , lo-

y |l
cated underthe cowl, open cover (6) and remove the

6. Remove the cross~slotted head (8) and the sun
side panel attaching cross—siotted head screws (7). blind guides {9}.

vy aapr b

@___

PO IR T NP

19734 19737

REIEAREE

Print No. 603.54.276.00 — 01 — 1992
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F100 ~ F110 BODY AND OPERATOR’S CAB
F120 - F130

10. Remove the windshield glass {5) together with right
7. Remove the attaching screws (1) and sun blind (2). and left lower glass sections (6 and 7, respectively),
with the help of two other mechanics.

T —— A caution A

Handle ali parts with great care. Do not put hands or

/"-
A
i fingers between parts.
7 l Wea( safety equipment such as goggies, gloves and
4 \ special shoes.
/ so BN
rd ' - -58
g )

] 7/ \ ATTENTION - When replacing a glass it is advisable to
replace the seal also.Prior to installing a glass on the

9 ' cab, lubricate seals with FIAT “PARAFLU 11" fiuid or a

19739 soapy solution.Absolutely avoid using oil or grease

which would negatively affect the life of the seals.

8. Staning fromthe upper R.H. side corner of the wind-
shield glass (4}, pry up seal (3) with a screwdriver o
separate it from cab frame.

For instailation, comply with the following:

19740

9. Separate seal {3) from windshield glass {4} all along

its perimeter and press glass outwards, with the 11. Lay the complete windshield on a flat surface, refit
palm of your hand, from inside the cab, until the seal (3) over its full length starting from the upper
glass comes off. part of the glass as shown in the figure.

FIAT Print No. 603.54.276.00 - 01 - 1592
JD Manuals



BODY AND OPERATOR’'S CAB
90-~4

189743

12. Insert a string (1) of about 4/5 mm (.16/.20 in) dia.
over the full perimeter of the seal {2} crossing it on
the lower central part o the glass (3) as showninthe
figure.

13. Apply wide—band adhesive tape (A) to secure the
seal (2) in position over the entire perimeter of the
windshield glass, then install the glass on the cab
trame.

\ = N

v .\.»
YK =

W\

14. Manually push on the glass (3) inwards from the out-
side along the length of string (1), sirmulianeously
puliing the string from the inside of the cab and pro-
gressively adjusting the seal in position.

Frint No. 603.54 276.00 — 01 — 7992

. CAUTION - Pressure on glass must be applied exclu-

sively with the palm of your hand. Absolutely avoid hit-
ting it with fist or mallets.

19746

15. Remove adhesive tape.

16. Proceed for the instailation of the remaining parts by
reversing the previous sequence of gperations start-
ing from no. 7 back to nc. 1. See illustrations of
pages 90-2 and 80-3 for the correct placement of
parts.

CAB DOOR , R.H. or L.H. BIDE
Removal-instaliation (Op. 90 154 10}

For removal, proceed as follows.

1. Remove the door opening damper stop (4), after de-
taching the ball-socket joint spring clips (5).

JD Manuals



F100 - F110 _ ,
FiooE1o BODY AND OPERATOR g aCAﬂs

8. Re-instalithe door by reversing the previous remov-
al sequence of operations, starting from no. 4 back
to no. 1. See illustrations of pages 90-4 and 90-5 for
the correct placement of parts.

DOOR HANDLE AND LOCK , R.H. or L.H. SIDE
Replacement (Op. 90 154 30).

For reptacement, proceed as fo'lows:

2. Remove rubber rings {1) from door hinge pins {2).

1. Remove the two cover (5) screws using a set screw

7S wrench (6}.

3. Fiemove hinge pins {2) using pliers (3) and hammer
4).

19758

P
\ 2. Remove the three screws (7) securing the lock to

4. Remove complete door from cab frame. plate (8) and then the lock itsel (8).

FIAT Pririt No. 603.5&% S ﬂi'al—sl 992



BODY AND OPERATOR’S CAB
90-6

3. Remove, using a box wrench {1}, the two hex. nuts

securing handie to door and finally the handie itsett. 2. Proceed all along the perimeter of the glass until the
same comes off.
4. To refit parts, proceed by reversing the removal se- 3. Remove seal starting from one corner of the glass.

quence of cperations as previously described.

ATTENTION — When replacing a glass it is advisable to

CAB DOOR GLASS replace the seal also.Prior to installing a glass on the
Replacement with door removed from cab frame cab, iubricate the seal with FIAT “PARAFLU" fluid or a
{Op. 90 154 29) ) soapy solution.Absolutely avoid using oil or grease

which would negatively affect the life of the seal.

A caution A

Handie all parts with great care. Do net put hands or . . . .
fingers between parts. For installation, comply with the following:

Wear safety equipment such as goggles, gloves and
special shoes.

For replacement, proceed as follows:

4. Lay glass on a flat working surface and refit the seal
starting from a corner and following up along the full

length of the glass.
1. Lay the door (2) down flat, outer side upwards, on a
suitable flat working surface; insert a screwdriver
between door and glass seal in the bottom comer of 5. Apply wide—band adhesive tape inorder to hoid seal
the door {3), pry up seal and simultaneousty push in position on the glass along the complete perime-
from lower side of glass with the palm of your hand. ter.

Print No. 603.54.276.00 — 01 - 1992 JDM |
anuals



F100 - F110 BODY AND OPERATOR’S CAB
F120 - F130 90— 7

19766

6. Insert a string (1) of about 4/5 mm (.16/.20 in) dia.-
over the full perimeter of the seal (2), previously
installed onto the door glass (3), crossing it as shown
in the figure.

9. Manually adjust the seal in position and remove the
adhesive tape.

CAUTION — Pressure on glass must be applied exclu-
sively with the palm of your hand. Absolutely avoid hit-
ting the glass with fist or mallets.

CAB DOOR SEAL, R.H. or L.H. SIDE
Replacement w/ cab removed {Op. 90 154 20)

7. Lay the door, outer side upwards, on a suitable flat
working surface and position the glass overthe door
as shown in the figure.
For replacement, proceed as follows:

19765
8. Pull on the string from bottom side following up all 1. Remove the mat retaining profile (5) seli-{apping
along the perimeter as shown in the figure. screw cover plugs {4).

FIAT Print No. 60353,5%5 ljlél—s 1992



BODY AND OPERATOR’S CAB
90-8

2. Remove cross—slotted head screws and mat retain-
ing plastic moldings (1).

19769

3. Starting from the cab lower end pult off the seal by
hand, following the door frame perimeter.

4. To refit parts, proceed by reversing the removal se-
quence of operations as previously described.

ATTENTION - Lubricate seal with FIAT “PARAFLU" or
soapy solution, Absolutely avoid using oil or grease
which would negatively affect the life of the seal.

Print No. 603.54.276.00 - 01 — 1932

CAB DOOR ALIGNMENT AND CLOSING
Adjustment {(Op.90 154 05)

Should doors be incorrectly positioned, proceed as fol-
iows:

1. Slacken the two screws securing the deor bottom
hinge. .

2. Position the door making sure that clearance be-
tween same and cab frame is uniform all long its pe-
rimeter.

3. Tighten the hinge screws previously loosened.

NOTE: Upper door hinge is fixed and cannot be ad-
justed.

Should the doors not shut correctly or be slack or chat-
tering when closed, proceed as follows:

4. Back out the bottom Phillips screw {2} securing the
door lock pin.

5. Back out the Smm set screw securing the door lock
central pin (3).

6. Move pin (3) outwards if the door does not close cor-
rectly, or inwards if the door, once closed, is slack or
shows any undue clearance.

7. Move pin(3) up or downwhatever necessary o align
it correctly with the retainer on the door.

8. Once veritied that the door position is correctly ad-
justed, tighten the door lock pin screws (2 and 3).

JD Manuals



F100 - F110 BODY AND OPERATOR'S CAB
F120 - F130

90-9
CAB REAR SIDE WINDOWS Per il montaggio attenersi a quanto segue:

Replacement (Op. 30 156 28)

To replace the window giass, proceed as tollows:

]

X A \\

1. Pry up the glass lower rear end with a screwdriver
and press on the same glass outwards from inside
the cab using the palm of your hands.

2. Remove glass complete with seal.

3. Remove seal from glass starting from a comer and
proceeding all along the perimeter.

ATTENTION - When replacing a glass it is advisable to
replace the seal also_Prior to instailing a glass onthe cab
frame we also recommend lubricating the seal with FIAT
“PARAFLLU" or a soapy solution.Absolutely avoid using
oil or grease which would negatively affect the life of the
seals.

4. Rimontare la guarnizicne su tutte il perimetro par-
tendo da un angolo de! cristallo.

5. Insert a string (1) of about 4/5mm {.16/.20 in} dia.
overihe full perimeter of the seal {2}, crossing onthe
middle part of the glass (3) as shown in the figure.

6. Press on the glass inwards from the outside of the
cab along the perimeter of the string and simulta-
neously pull the latter from inside the ¢ab.

7. Manually adjust the seal in position.

CAUTION — Pressure on glass must be applied exclu-
sively with the palm of your hands. Absolutely avoid hit-
ting the glass with fist or mallets.

FIAT

Print No. 603.54.276.00 — 01 — 1962
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BODY AND OPERATOR’S CAB

90 - 10
CAB REAR WINDOW GLASS In order to remove the glass uuper hinges, proceed as
Replacement (Op. 90 156 52) follows:

For replacement, proceed as follows:

1. Working onthe outside of the cab, free the cover cap 4. Remove the cab R.H. side air intake grille knob.
(1), remove the wiper lock nut (2) and then the wiper
(3) and seal (4).

2. Remove the ring nut securing wiper motor onto 5. Open grille and remove the air filter pad.
glass using a box wrench (5) and, subsequently,
washer and seal (6).

\

<

— \
19758 %_“j i A
3. Separate motor from glass. 6. Open the L.H. side grille and remove air filter pad.

Print No. 603.54.276.00 - 01 — 1992 JD Manuals



F100 - F110 ,
F120 - F130 BODY AND OPERATOR QSOCAf1

7. Dis_,opnnec_l stops (1) after removali of the ball-sock- 10. Remove, using a set screw wrench, the sCrews se-
@t joint spring chips (2). curing upper hinges to glass.

11. Remove component parts of each hinge and provi-
sionally pre-assemble them following the assembly
sequence and using iheir respeclive set screws.

8. !Jsing a set screw wrench, remove the screws secur-
ing upper hinges to cab frame.

19802

9. Remove the glass, complete, from cab frame and
jay it over a plainworking surface as shown inthe fig-
ure.

12. Remove screws (3) securing the inside window
glass closure tubuiar element {4) and then the latter.

FAY Print No. §03.54.276.00 - 071 — 1992
JD Manuals



BODY AND OPERATOR’'S CAB
90-12

19806

13. Turn the glass upside down and remove the retain-
ars securing the rod to the glass.

14. Remove component parts and provisionally pre—as-
sembie them following the assembly sequence and
using their respective set screws.

- 19808
15. Remove ring nut securing handle to glass.

Print No. 603.54.276 00 — 01 - 1992

18805

16. Remove component parts and provisionally pre—as-
semble them following the assembly sequence and
through the handle securing wring nut previously re-
moved.

17. Proceed for the installation of tha cab rear window
glass by reversing the previous sequence of opera-
tions, starting from no. 16 back to no.1. See Hlustra-
tions of pages 90—10 through 9012 for the correct
placement of paris.

18. Adjusting and positioning the glass.

Following operations are required:

- Loosen the upper cab glass hinge screws and
glass rod retainers.

— Position the glass correcily with respect to the
seals fitted on the cab frame, taking advantage of
the pars assembly clearance fil.

— Once positioned the glass, fix the tubular element
blocking ring nuts, previoustly loosened, and tight-
eh the hinge screws lo a torque of 1210 14 Nm
(1.210 1.4 kg/m—-8.6t0 10 ft.Ib).

19. Adjusting the glass closing handle.

Loosen the two screws securing the handle mount-
ing plate on the cab frame, adjust position with re-
spect to either the inside or the outside in oreder to
increase or reduce, respectively, the pressure of the
glass on the seal. Finally, tighten the screws pre-
viously loosened.

20. Adjusting the glass wiper stroke.

Al re—assembly, check that the stroke made by the
glass wiper is the same as before; if not, correct it by
varying the position of the wiper on the motor shaft
knuris.

JD Manuals



F100 — F110 BODY AND OPERATOR’S CAB
F120 - F130 90— 13

REAR WINDOW GLASS SEAL
Replacement (Op. 90 156 50) ; '

For replacement, proceed as follows:

2. Press onthe glass outwards with respect fo the cab,

t. Starting fromthe cab trame lower lett cormer, puli the using the palm of your hand, until completely out.

seal outwards along its full length until removal is
completed.

ATTENTION — Prior to fit the new seal we suggest lubri-
cating it with FIAT “PARAFLU" fluid or with a soapy solu-
tion.Absolutely avoid using oil or grease which would
negatively afiect the lite of the seal,

2. Torefitthe seal, place itinits seat starting froma cor-
ner and pulling it to the adjacent corners, simulta-
neously adjusting it by hand all alonhg its perimeter.

LOWER REAR WINDOW GLASS
Replacement (Op. 90 156 60)

Fi . . F
For replacement, proceed as follows 3. Remove seal starting from a corner and proceeding

over the entire perimeter.

A caution A

Handie all pars with great care. Do not put hands or
fingers between parts.

Wear safety equipment such as goggles, gloves and
special shoes.

ATTENTION — When replacing a glass it is advisable fo
replace the seal also.Prior to installing agiass onthe cab
frame we also recommend o iubricate it with FIAT “PA-

' RAFLU" fluid or a soapy solution. Absolutely avoid using
1. Using a screwdriver inserted between seal and cab oil or grease which would negatively affect the lite of the

frame, pry up the seal starting from its upper left cor- seals.
ner.
FIAT Print No. 603.54.276.00 - 01 — 1992
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BODY AND OPERATOR’S CAB
90 - 14

For assembly, proceed as follows: 8. Adjust seal by hand.

4. Lay the glass over a flat surface and refit seal over
its entire perimeter starting from an angle.

CAUTION ~ Pressure on glass must be applied exclu-
sively with the paim of your hands. Absolutely avoid hit-
ting the glass with fist or mallets.

CAB ROOF SAFETY HATCH
Removai-Instaliation (Op. 90 154 52)

For removal, proceed as foliows:

19814

5. Insert a string (1) of about 4/5mm {.16/.20 in) dia.
over the entire perimeter of the seal (2), crossing it
on the mid-lower par of the glass as shown in the
figure.

1. Turnhandie {H), open the hatch, detach damper cyl-
- AP vous | inders (L} fromtheir ball—joint plastic retainers by im-
19015 parting a biow with the palm of the hand on the hatch.

6. Apply gtass onto the cab frame.

7. Push on the glass inwards from outside the cab
along the path of the string, simultaneously pulling 2. Open the hatch, check seal and replace it in case of
it from inside the cab. evidence of cuts or cracks.

Print No. 603.54.276.00 — 01 - 1992
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BODY AND OPERATOR’S CAB
90— 15

18818

3. Remove the hatch retainer rings from hinge pins.

4. Remove complete safety hatch from cab frame.

19821

§. Remove the hatch closing handle and associated

Phillips screws.

RAT

6. Remove the four plugs securing the hatch lining pad
and tinally the pad itself.

7. Proceed for the instaliation of the cab salety haich
by reversing the previous sequence of operations,
staring from no. 6 back to no. 1. See illustrations of
pages 90~14 and 9015 for the correct placement of
parts.

ATTENTION - in case of seal replacement, lubricate it
with FIAT “PARAFLLU" fluid or a soapy solution. Absolute-
ly avoid using oil or grease which would attect negatively
the iife of the seal.

R.H. OR L.H. SIDE PILLAR TRIM
Replacement (Op. 90 160 16)

Proceed as foliows:
//

L
\

19779

1. Remove the attaching plastic plugs and take off the

trim from the cab frame piilar.

Print No. 603.54.276.00 — 01 — 1992
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BODY AND OPERATOR’S CAB
90 - 16

2. For re-fitting parts, reverse the removal procedure T
previously indicated.

REAR CAB HEADLINER
Replacement (Op. 90 160 60)

Proceed as follows:

19825

3. Disconnect ground and current wires, remove lamp.

~

1. Using a screwdriver snaich off the roof lamp glass
(plastics).

4, Remove plastic plugs securing the roof panel.

2. Remove the two Phillips screws securing the cab 5. Remove the safety hatch fixed suppornt cross-
roof lamp. slotted head screws and then the support itself.

Print No. 603.54.276.00 ~ 01 - 1992 JD Manuals
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2. Remove strip.
6. Remove the cab rear headliner.

7. Proceed for the fitting of the cab rear roof liner by re-
versing the previous sequence of cperations, stari-
ing from no. 6 back to no. 1. See illustrations of
pages 80--16 and 9017 forthe correct placement of
paris. :

CAB FRONT LEFT-HAND SIDE HEADLINER
Disassembly-Assembly (Op. 90 160 62 — 90 160 64)

For disassembily, proceed as follows:

3. Remove the cover of the screw securing the left—
front side roof lining.
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1. Remove plugs securing the cab front left-side lining 4. Remove attaching cross—slotted head screws (8)
strip. then take off the sun blind guides (9).

FIAT Print No. 603.54.276.00 — 07 — 1992
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S. Remove the attaching screws and sun blind {2} us- 8. Remove, still using a socket wrench, the front at-
ing a a Philipps—head screwdriver (1}. taching screw of the cab front left—side roof lining.

6. Slill using a Phillips—head screwdriver, remove the 9. Using a Phillips—head screwdriver, remove the front
cab frent left-side roof lining attaching screws. attaching screw of the left side roof lining.

7. Remove, using a socket wrench, the rear atiaching 10. Remove the plastic band clamg securing the air in-
screw of the cab front keft—side roof lining. take bellow hose tor the cab pillar lower end.

Print No. 603.54.276.00 ~ 01 — 1952
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11. Remove the cab front left—-side headliner.

NOTE: Completion of this operation atlows gaining ac-
cess to the following parts and components: 1. Bellow
hose for outside air intake at cab rear end - 3. Evapora-
for expansion valve return lines - 4. Evaporator expan-
sion valve delivery line ~ 5. Beliow hose for air delivery
to the lower end of the cab frame left—hand piltar — 8. Air
conditioner condensation discharge line, left—hand side.

12. Proceed for the instaliation of the cab front left-side
headliner by reversing the sequence of the previous
operations, starting from no. 11 back to no. 1. Seeil-
lustrations of pages 90-17 through 90—19 for the
comect placement of parts.

CAB FRONT RIGHT-HAND SIDE HEADLINER
Disassembly-Assembly (Op. 90 160 62 — 90 160 64

Carry out the first part of the disassembly of the cab front
right~side headiiner, following the sequence of opera-
tions 1 through 8, reporied on pages 90—17 and 9018
for the disassembly of the left—side headtiner, and com-
plete it as follows

FIAT

10. Disconnect eleciric wiring, making sure to mark con-
nections for assembly.

11. Remove the air intake bellow hose plastic band
clamponthe lowerend of the cab trame pillar, right—
hand side.

12. Remove the right=hand side front headliner, sliding
out the cable with electric connections,

' Print No. 603.54.276.00 — 01 — 1992
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NOTE: With this last operation , disassembly is com-
pleted and access can be gained to the following parts:
1. Delivery line to heater unit— 2. Return lines from heat-
er— 3. Bellow hose for oulside air intake on cab rear end
- 4. Heater cock opening control cable — 5. Bellow hose
tor air delivery to lower end of cab frame lefi—hand pillar-
7. Air conditioner condensation discharge, right-hand
side.

13. Proceed for the assembly of the cab front right-side
headliner by reversing the sequence of the previous
operations starting from no. 12 back to 1. See il-
lustrations of pages 90-17 through 90-20 for the
correct placement of pars.

CAB FRONT CENTRAL HEADLINER
Disassembly-Assembily

Disassemble the cab front headliners, right—hanct and
left—hand side, following the sequence of operations de-
scribed on pages 90— 17, 90-18 and 90-19 and com-
plete the disassembly procedure with the operations
listed further on: '

Print No. 603.54.276.00 — 01 — 1992

1. Using a Phillips—head screwdriver remove the two
screws secwing the inside temperature regulation
control plate.

2. Disconnect wiring taking note of connections for as-
sembly, remove control plate.

3. Using a Phillips—head screwdriver remove the cen-
tral roof liner attaching screws.
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4. Remove the cab fromt central headliner.

15844

NOTE: Should replacement of support (1) be necessary,

the tollowing must be further removed;

5. Evaporator unit, as deali with in cperations 1
through 10, pages 26 to 27, Section 50.

6. Electric fan, as dealt with in operations 6 through 8,

pages 45 and 46, Section 50.

7. Cab heater unit, as per operations 6 through 16,

pages 47 and 48, Section 50.

8. Withdraw the four air conditioner condensate dis-

charge lines (7).
FIAT

9, Remove clamps and bellow hoses (3jconnecting
the cab right—hand and left-hand side outside air in-
takes with support (1).
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10. Remove, using a socket wrench, the four attaching
SCrews.

11. Remove plastic support from cab frame.

12. Proceed for the assembly of the cab front central
headliner by reversing the sequence of previous dis-
assembly starting from no. 11 back to no. 1.
Assembie, subsequently, the cab front right and left—
side headliner as indicated on pages 90-19 and
20-20.

As for operations 5, 6 and 7, at assembly, follow at-
tentively the precautions and notices described in
the specific paragraphs. '
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