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WORKSHOP SERVICE MANUAL SP-1029-EXP-I FRONT AXLE AND STEERING SECTION 3

4. Dual acticn stearing ram [Pl with a single stam,
fittedd on the tractor LM, side.
The ram rear ball Joint 15 attached to the gearbox
howsing by means of a bracket (0. The front end
ball joint is secured to the steering arm.
The ram houses two oil inlet hydraulic pipe unions
coming from the hydroatatie unit which will deter-
ming the steering towards either side.

460-Tractors:

The hydrostatic steening systam fitted to 480 tractors
comprises the following components:

1. Gear type hydraulic pump (&), incorporating the
hydraulic oll reservoir (B], located at the engine
l.H. side front end. It-is driven by a gear in the Fig. 20 = Location of the staaring ram fitved 1o 350 Tractors

timning case,

2. The oll réservoir {B) incorporates an of filter and a
saftaty valve. The oll filler phug (C) 15 alzo wsed 1o
check the il leve in the raservair.

3. Hydrostatic unit [Fl, sttached to the steesdmng co-
lemm bottom end and secured to the tractor fra-
me by means of 8 bracket. Hydraulle pipes con
nect the hydraulic oil puemp to the steering ram,

4. Dual action steering ram (0 with a single stem.
its rgar end ball joint s attached 1o a bracket (E)
gnd the front end bell joint i secured to the
gtesring arm,

Fig. X1 —Hydrostatie unit srrangement - 460 Troctors

Xll-78 21
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WORKSHOP MANUAL SP-1028-EXP-1 WHEELS, TIHES AND WHEEL COUNTERWEIGHTS SECTION 12

TIRES
TO REMOVE A REAR WHEEL TIRE
To rerncve a rear wheel tire, procesd a6 Tollows

— Place the wheel in position with the convex side
towards the ground [fig. 131,

— Dieflate the tire by teking out the inside of the
vatve [fig. 13}

— Loosan the hesl from the rm flange and force it
s that it slides and becomes lodged in the fim
channel on the cpposite sida from the valve (fig.
141,

— |nsert two tire irons at @ distance of some 3 1o
40 cm from each other; press one of these down
towards the the inside of the rim and with the
othar, begin the operation of removing the heel Fig: 13 — Taking out vahe intemats

{fig. 16,

Fig. 14 — Loozening heel from rim flangs Fig. 15 — Removing first heal

15 January 1878
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L WORKSHOP MANUAL SP-1028-EXP-1 WHEELS, TIRES AND WHEEL COUNTERWEIGHTS  SECTION 12

S S TT S RS

fl-!
|
— HAaiza the heel of the casing on the vahe side and inner rim flange, forcing so as to make the heel
E take out the inner tubae, puling It cerefully to pasa over the flange. Continue the operation with
avoid tearing ifig. 16). second tire fron until the case ls complately clear
| — Hawving taken out the tube, lift up the case to- {fig. 170,
{" gether with tha rim; insert & tire fron as far as the

———
A

Fig. 168 — Taking out inner tubs

e =a o

TO INSTALL A REAR WHEEL TIRE

Ta install 2 rear wheel tire, proceed as follows:

T

— St the cower, sBghtly inclined, over the rim,
setting the tread notation in the right direction and
with the wvahe comectly placed. Hold the tie
cover with the foot and right hand, at the same
tima pushing with the left hand so that the first
heel enters the rim channal. Continue the opera-
tion with a te inon until the heel i totelly in-
stalied.

— Slightly inflate the inner tube and place it on the
tire case. Ll the heel and insert the innar tuba,
pulling the valve out through the hole in the fm

[fig. 19]. Fig. 18 — Installing first hesl

i N - m e

==
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WORKSHOP MANUAL SP-1028-EXP-1 WHEELS, TIRES AND WHEEL COUNTERWEIGHTS SECTION 12

— With the aid of nwo tire frons begin to install the
Emnd heel on the side opposite the valve (fig.
1.

Fig. 3 — Instaliing second hasl

Fig, 18 — Insarting innes tube

— Once part of the second heel has beén firtad,
continue the operation with ene fire iron while
ewsrting pressure on the tire case with the feet
uritif the heel is completaly installed [fig. 211

MOTE: After the tires have bean mounted on the
rims, Inflate them to a pressura of 2.5 kg/em? so 88
+o smat the casing heels perfectly an the rims. Thean
deflate the tires completaly ta allow the inner tube to
adopt its normal position &nd re-inflate 1o the -
commanded waorking pressure. Fig. 21 — Complete Installation of sacand heel

18 January 1978
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WORKSHOP MANUAL SP-1023-EXP-1

WHEELS, TIRES AND WHEEL COUNTERWEIGHTS SECTION 12

TROUBLE SHOOTING TABLE
Trouble Possible Cause Solutlon
Whealelip or spinning. Too low gear saiectad. Use highest gear possible
in which tractot can work
without being forced,
Cwerinflation. Adjust pressure to recom-
mended mnimum.
Wheel
Fp Underinflation, Increass pressure 1o cor-
rect value according to
dua to load of load or wheels,
the tines
on ground. Insufficient weight on Attach fromt and front

front of tractor.

wihegel counterweights.

Latersl oscillation of

tractor when working
i1 hard soil or road.

Buckling of tire through
insufficient pressurs.

Increase pressure. This ef-
fect can cause damage to
tire sidewalls,

Uneven  tread  wear
when the tractor is
used a lot on the road.

a) Insufifcient prassure,
bl Overload.

Imerease pressure. This B
abserved by wear on tread
bar edges.

Jaruary 1978
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WORKSHOP MANUAL SP-1029-EXP-1

WHEELS, TIRES AND WHEEL COUNTERWEIGHTS  SECTION 12

Troubla

Unevan

Wagar
ot

pattern

Possible Cause

Wheels off-center.

Solutian

Adjust pressure to recom-
meanded valve. Obsarved

by weer limisd %o the
center of the pattern bars.

a} Jack up wheels, loosen
and retighten wheal
puts.

b) Check correct position
of tire rim.

SEding of tira on rim.

Lirderinflation.

a8l Inorassa

pIESSUNS,

bl Check rim and seat po-
sition; replace if neces-
SEMY.

St tire sidewrall,

Underinflated tire collided
with sharp object,

Small slits may b rapaired.
‘Wary large slits require tie
replacemsant,

Jamuary 1978
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WORKSHOP MANUAL SP-1028-EXP-1

ELECTRICAL EQUIPMENT AND INETRUMENTS

SECTION 13

DESCRIPTION

The EEROC 380 and 460 tractors have a 12 V. battery
with grounded negative and control by voltage com-
pensation regulator, Fig. 1 shows the amrangement
of all the components and winng of the system,

The reguletor, hom, battery and headlights are in-
ctalled in the Tront part of the Tector in front of the

radistor. Access can be geined to all these units by
removing the tracters front grille.

The alterriator is installed on the right hand side of
the engine and is driven by a V-balt that is connec-
ted to the crankshaft pulley. The aitsmator assembly
is adjustable 1o maintain correct belt tension.

The starer is secured in place on the right hand side
of the engine by means of three nuts that screws
onto the three pine installed on the block.

January 1978

Fig. 1 = Amangemant of the electrlcel equipment

The electrical facility & protected by elght 84 fuses
that are located in a box on the lowaer left hand side
of the fusl tank,

Tha slactricel system has been desigred and ine
stalled in such a way as to withstand long perods of

use with minimal maintenance, but it 5 still best @
keep it clean and check that the battery terminals are
cormecthy tightenad.

This saction dasls with the way in which to remove
and install &l of the components of the system, and
how to check thelr operation when any woubls Is
observed. Directions are also provided for disassem-
bling and assembling the starter and alternator ag-
cording to the relevent menufacturerg’ metructions.

MNote: Make sure to disconnect the battery términaks
before handiing the slectrical system.



WORKSHOP MANUAL SP-1028-EXP-1

ELECTRICAL EQUIPMENT AND INSTRUMENTS

SECTION 13

@ @

f‘}j? e 2:_? POS. DESIGMATION

0 00 ] A sy sk

!

BLUE

LEFT HEAD LIGHT

RIGHT HEAD LIGHT

HORN

BATTERY

REGULATOR

ALTERNATOR

STAHRTER

THERMISTOR

HEATER

MONOCONTACT

FUSE BOX

FUEL LEVEL FLOAT
TRACTOMETER

FUEL GALIGE
TEMPERATURE GALIGE

OIL PRESSURE LIGHT
BATTERY CHARGE LIGHT
DASHEORD LIGHT

START SWITCH

LIGHT AND HORM SWITCH
STOP SWITCH

LEFT FROMT FENDER LIGHT
LEFT REAR FEMDER LIGHT
RIGHT FRONT FENDER LIGHT
RIGHT REAR FEMDER LIGHT
DIRECTION [TUAM) LIGHT

T@ammgom

FUFEES
INSTRLUMENTS
HORM
STOP LIGHTS
DROINARY LIGHTS
LOWY EEAMS

HIGH BEAMS

Fig. 2 = Electrlc system diagram

Janusry 1978
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WORKSHOP MANUAL SP-1028-EXP-1 ELECTRICAL EQUIPMENT AND INSTRUMENTS SECTION 13

REMOVAL AND INSTALLATION OF THE
SYSTEM COMPONENTS

Instrument Panel

The following instruments are found on the panel:

&) Temperatufe gauge.

bl Fusl ievel gauge,

) Tractometer.

d} Low oil pressure warning light.

a] Battery charge cantrol light.

I Electric circuit and starter switch (ignition switch).
al Light awitch (with harm button).

h} Direction (tumn signall switch.

The irstrumenst panel is securad 1o the dashboard by
slx screws. In order to gain accesa to any of the fore-
mentioned instruments, the jpstrument panel must

bhe memoved. To doa soa, follaw the procedurs des-
cribed below:

— Remewve the stesering wheel with the help of an
exiractor.

— Ramove tha throitle lever,

— Loosen the six set screws which secure the panel
1o the dashboard,

Battery, horn and regulator [fig. 4)

In order to remove the battery, hom orF regulatsr,
procesd as follows:

— Remove the front giilla of the tractor, thersby
gaining access to the forementioned components.
Then fallow this procedura.

al Battery:
— Dizconnect the battéry terminaks.
— Disconnect the plugs af the head lights.
— Dizassemble the lock support of the ghts.

January 1573

Fig. 3 = Removal of the instrument panel

— Pull the imstrument panel upwards snd out, dis-
connect the edaciricel systerm sockets and fracto-
meter contral wire (fig. 31

Whean instaliing the instrurment panel, reverse the
foregolng procedura.,

— Loosen the nuts of the lock pins and remeve the
battary,

b} Hoen:
— Disconnect the battery gound cable.
— Dimconnect the homn unit cables.

- Loosen the lock nut and remowve the ground cable
and ham.

¢} Regulator:
— Disconnect the ground cable of the battery.



WORKSHOP MANUAL SP-1028-EXP-1 ELECTRICAL EQUIPMENT AND INSTRUMENTS SECTION 13

= Disconnect the plug of the regulator unit.

— Loosen the two set screws and remove the regu-
lator (be careful when loosening the right hand
screw gince it also secures the hom).

When re-installing these components, just reverss
the foregoing remaval procedures.

Fig. 4 — Removal of hatwery horn and reguiator

Alternator (fig. 5

In arder to remowvs the alternator, camy out the
following procedure:

= [Msconnect the batiery ground cable.

— Diisconnect the pleg and cable of the alemator
wnit.

— Loosen the adjustment arm scraw.,

— Rock the alternator toward the block and remove
the belt,

Starter [fig. 6}

In order to remove the starter, proceed as follows:

— Discomnect the batteny ground cable.

= Dsmonnect the positive cable betwean the starter
and the battery.

Fig. & — Ramovel of alternator

- Loosen the screw that secures the ahernator to
the asttachment support and remowve the scrow
and the ahernator.

When re-installing the alternator, reverse the fore-
going procodure.

MNote: The deflection of the drive belt i3 approd-
migtaly 10 mm.

= Distonnect the starter unit wiring.
— Remowe the lock nuts and take out the starter,
VWhen re-installing the starter, just revarse the fore-

going procadurs,

Jamuwary 1978
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WORKSHOP MANUAL SP-1023-EXP-|

ELECTRICAL EQUIPMENT AND INSTRUMENTS

SECTION 13

Fg. & = Aemoval of starbes

Headlghts {fig. 7

The headiights ara assembled on the ook Suppodt
(A} by means of the screws (B, G and D), which also
serve to adjust the lghis.

Thesa lights aré composaed of a bulb holder (E), 8
bulb [F}, dustguard (G], reflector and lens. The lights
are of the half-sealed type, that iz, the lens and the
reflecter form 2 unit called the apticel assembly {Hi.
The terminals of the electrical wiring ara located in a
plug (1), which only allows one connectlon position
for the bulb holder., When removing a front Bght,
carmy out the following procedura:

— Remove the front grifle.

— Separate the bulb holder from the plug in the
space found between the lock support and the
rediator.

— Push the dustguard rearwards,

— RAefease the two elastc clmps connacted 1o the
reflector which secure the bulb holder, and re-
meve the bulh holdar together with the bulb.

— Lonsen the three set screws, procuring not to

lose the comomession springs thet are mounted on
them. West rermove the optical assembaly.

January 1578

Fpg-7 = HasdEghts

Just as can be seen from the descrption of the
foregoing procedurs, it & not necessary to disas-
samble the hegd Gght sssambly in order to replace &
bulk.

Whean re-installing the head light, simply reversa the
fore-going removal procedurs.

Onece the head light has been re-installed, it should
be adjusted as follows: (fig. Bl

@) Place the tractor at & right angle and a distance of
B0 cm, fram & wall or screan.

b Crraw a wertical line (1) on 1hq wall or screen,
which should concur with the ads of symmetry of
tha tractor.

] Draw 8 horeomtal fne (2§ throwgh the wertical line
[1) at tha height of the centar of the lights (4).

di Mark two points [3) on the hordzontal line which
shall be eguidistant from the wertical line (1), The
distance between the two shall be equal to the
distance betwean the centers of the lkghts.

g) Check ane fight while covering the other so that
tha point {3} that iz marked on the wall is in the
centar of the beam of light.



WORKSHOP MANUAL SP-1029-EXP-

ELECTRICAL EQUIPMENT AND INSTRUMENTS

SECTION 13

f} Adjust the position of the light a3 required, using
the forementioned adjustment screws 1o do so0.

gl Check and adjust the other light in the same way.

The vartical focus adjustment, that i, the raising or
lowering of the beam of light, & caried out by
meang of the screws C and C {fig. 7). For harizontal
adjustment, that is, in order to regulate the direction
of the beam of ight towards one side or the other,
tighten or locsen screws B and D as required (fig. 7).

Flg. 8 — Head light focusing

Parking and Direction (Turn Signall Light
Aszsembly [fig. 9}

Thig Eght sssembly iz mounted on the fenders end
equipped with two lghts, namely: the direction (turn
signal) Bght and the parking light. They are aasily
accessible by removing the screws that sacure the
lors. In order 1o remove 8 front assambly, proceed
as follows:

— Loosen the two bock nuts which ara located on
the inzide of the fender.

— Take out the assembly far enough to be able to
disconmect the two terminsts that are conmechad

o the Bghts.

When re-ingtalling this front turn-parking light as-
sembly, just reverse the foregoing removel procs-
dura,

Fig. 8 — Bemowval of a fromt twrn-parking light as-
sambly

Januarny 1978
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i3

"5 Rear light assembly comprising pariking, brake, direc-
i tion (e signall and license lights [fig. 100
Thiz light aesembly is mounted on the rear part of

e

the fenders and has a double divider component
cn that separmies It into two compartments. One
companment s for the directon (turn signal} fight
while tha other one contains the brake and parking
lights, The left rear light sssembly, which can be
seen in the picture, also has a transparent whits
- plata through which the parking light shines in arder
te fllurminata the licanse plate,

When removing the rear light assembly, procesd as
fodlowes:

— Loosan the two lock nute that ara hocated on thea
- inside of the fendar.

o — Rermave the light sssembly far enough to be able
to disconnect the thres terminals that ere connec- by .G i i i
ted 10 the Bghts. Fig. 10 — Removal of @ rear light assembly

When re-ingtalling the rear light assemblies, simply
revarse the foregoing removal procadura.

i |

E

BULBS

The following table shows the characteristics (part
number, quantity, location end power consumption)
of the bulba that are used in the electrical Sysiem,

rm

: Part Nr. u:i"::' Description Watts
E 205-E-13007-4 Fly Front light bulb, EURDPEAN ty- 45740
pa. Twin-filament;
E Parking light bulb. Vacuum,
o), 253 4
1.830.243-M1 Pdfontais bake. 7
Direction {Turn Signal) bulb,
E 1850 20 ] X Gas. uPlafoniersy base. L
; 2 Brake light bulb. Gas, «Plafo:
ﬁ 1.830.244- 7M1 lad i 18
959 616-M1 2 Daghboard Mumination bulb. 2
E Working light bulb, Singls fila-
SP-13400 L mant, Bosch base, pear shaped. 35

e

[] January 1978 7



WORKSHOP M..AHUAL EP-1023-EXP-1

ELECTRICAL EQUIPMENT AND INSTRUMENTS
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Main electrical facility

In order to disassemble the main electrical Tecility,
procead as follows:

— Remove the frant grilles.

Disconnect:

— The battery.

— The front ght usit pluge.

= The two hocn wires and the ground cabla,

— The regulator unit plug.

Once the fromt connections have been disconnected,
the front cowling must be partially remowved {and
subsaguently, the hood as welll before proceeding
1o disgsssmbie the rear elactrical systam.

= The ahernator unit plug and the ground cable
[right-hand sida).

— The two sterter cables [Aght-hand side) and the
gound cable,

— Tha cold weather heat cable {right-hand side).

— Tha thermistor wire (left-hand side).

— The mono-contact wire (left side).

— Tha fuse terminals {left side).

— The rear light unit plug.

— Remowe the instrument panel in order to discon-
nect the bwo plugs of the panel’s instrument
ansermbiy.

— Remove the facility.

Mote: Remowve the elastic clamps as the wires and

piugs are disconnectad. When sssembling the main

facility, just reverse the foregoing disassembly pro-
cedurs,

1 3WAY COMMECTOR
FOR EURCPEAN

Gircant Gt
1 Battery posithve Yollowr Erosn 4
£ Aftemn alu{ﬂﬁﬂm poEiive Blua Blua 4
35 Pimk Pink 1.5
4 Heater Brown ‘Whita 1.5
E Mono-ooniact Purpia F'Llr%l: 0.75
& 'I‘!'-emwtu-r Blua Wh .75
7 Instrurnent panel grownd ‘White Whita 0.78
8 Sunion-hom ground Groy Grey 1
3 Right low baam Fed R 1.5
1% Right high baam {Graen Green 1.5
11 Laft lows beam et Fed 1
12 Left high beam Graen Groen 1
14 Ahglst Ma-;ﬁnm groaan=d Ve'hite W hibe 1.5
15 Left headiight ground White Wit 1
1B D Alternator postiive Fed 1
17 DF Altemator Whits 1
18 D Alberrator negaties Yellora 1
19 Left direction (twm signal)
Hghts Beciwn Brown 1
=0 H?ghrdimwrhn (tuem sigriall
fights ol lowar by 1
21 Horn posithe Red Rlack 1
22 Bartery cherge conirol fed Aed Q.75

HEADLEHT
REF. AMP 183 13 &

FEAN H GHT

“,

&4

- B WY I:I:H'-IHEI::T
| HEF. A i :"ilil ERED]

e
3

13'&'#.'1" EDHHH:TI:IM
FOR w IHIEHT
=216

Fig. 11 = Main electrical facility dingram

January 1978
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¥
Rear light facility
3 n order to disassembile the rear light facility, proceed = The wirirg in the connection box (left side),
a3 follows:
Bl — The wiring of the rear lights, disassembling the
i Disconnect the following: light assemblias.
e — The plug connecting the main facility te the rear — Dizassamble the elastic clamps and remove tha
lights facility (behind the fuse box], wires togethar with their casings.
— i i ta the fu
o S A TR e e " In order 10 rmassamble the rear light facilty, just
1 revarsa the foregoing procedure,

— The wiring betwesn the facillity and the stop
gwitch (benesth tha left-hand step plates).

e

1

f Em o em

o

/

Fig. 12 — Rear Bght lacliity

Elllw.i
-

January 1978 i
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WORKSHOP MANUAL SP-1029-EXP-I  ELECTRICAL EQUIPMENT AND INSTRUMENTS  SECTION 13

Fuzas

The fuse box is located on the lower left-hand sids
af the fual tank. In arder 1o gain eccess to the fusés,
remaovwe the cover of the box by taking out the sst
screw which securas it.

Tha fuses may be easily replaced by simply removing
tham from their supports, Check that both the sup-

10

port and the new fuss to be installed heve clean
contacts and that the Tuse is of tha same capacity.

In the event that, after replacement, 8 new fugse”
should burn out immediately, do not replace it with
any oblect that allows a greater current capacity 1o
pass tham the one specifisd for the fuse, since this
would result in an overload and endanger the facility.

identification of fuses [fig. 13§

B - Dhrection (fen signal) hghts
B — Horm

C'— Brake Nghte

D — Parkng lights

E — Low beams

F — Fesarved
G — High beams
H — Basenned

Janusry 1578
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WORKSHOP MANUAL SP-1028-EXP-1

ELECTRICAL EQUIPMENT AND INSTRUMENTS SECTION 13

Electrical circuit and starter switch {lgnition
switchl .

This switch, which iz actusted by the ignition key, i
located on the lower right-hand side of the instru-
ment panel, 11 operation Is as follows: (fi. 14),

— Whaen the key i in position {A), the electrical cir-
cuit iz disconnected.

— Whan the key is turmed to the rght to point (B,
tha cirouit Is connected.

— Whean the key & tumed further to the rght, to
point {C1, the cold weather starting heater device
is conmactad.

— When tha key is mowved still further o the right,
to paint (D}, the starter iz actuated.

In position {C) or (D), the ignition key will be re-
turned to polmt (A} unlees held in plece by hand,
tanks to a spring mechanism. The key must be hel
m the scanmected heaters position for cold weather
starting for 8 pariod of 15-20 seconds in order for this
device to operate correcthy, Once this tima is up, the
key should be tumed to point (D) against the spring
resistance in order to actuate the starter.

The starter stops operating a8 soon as the key &
released. The key then retums to the initial Econnec-
ted clreulte position by spring action.

Lndes normal weather condithons, the starter should
bz actuated without stopping the key at point (C),
that is there should be a continuous movement of
tha key from point (B] to point (D).

When the operation of the switch Is rough or defec-
tive, check it according 1o the following procedure:

— Remowe the switch from the instrument panel,

— Connect the positive terminal of & battery to the
BAT tarmiral of the switch.

— Figce three high-Wattage lemps in series, con-
necting them to each other with the ground ter-
minal,

Jenuary 1578

ey AR L

Fig. 78 = Ignition key positions

. — e T ] |
1

Iy |

(e} BATTERY
] EROUND
fel START-BAT-FREHEAT

Fig: 18 — Ignition switch check

— Connect the negative terminal of the battery to
the ground of the lemps.

— Connect each of the lamps to the terminals of
the switch: START, PREHEAT and ACT respec-
tivaly.

According to the three positions of the key in the
gwiich, the creuit of each lamp should be connec-
ted. i the awitch doss not oparate comactly, replace
it with a new one without handling the one that s
remaoved [in the event a claim is to be filed). if on tha
other hand, the switch operates correctly, search far
the cause of the troubde in some other point.
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Light Switch

Thiz switch s located In the kower rght-hand side of
the instrument pansl end has the following four posi-
tions: ifig. 18].

— Palnter In 8 vertical position (B): Hghts off,

- Pointer to the right in position (D): parking lights
and low beames.,

- Pointer to the right In pesition (E): mrkurm fights
and high beams.

— Paointer 1o the left in position {A): parking lights.

The hom butten (C] 5 located In the center of the
light switch. The hom is actusted whan this button

is deprassed.

When the switch does not operate correctly, check it
according to the foflowing procedura:

— Reamowa tha switch from the instrument panel.

— Connect the positive termminal of & battery 10 the
positive terminal of the switch.

Direction (Turn Signal) light switch

This switch i Ioceted in the lower lefi-hand part of
the instrument panel, and has the foowing three
prositens:

— Poirter to the rights right direction indicator {tum
signal} Oghts.

— Polnter to the left left direction Indicator {tum
sigrad) lights.

— Painter in the center: direction (tum signal] lights
off.

Tha three positions of the switch pointer conmect
each of the three [amp circuits, respectively,

In order to check the operation of the horm button,
procesd as follows:

— Disconnect all the wiring of the switch,

12

Fig. 16 — Light swiich pesitions

— Place threse high-wattage lamps in serles, con-
necting them to esach othar with the ground ter-
miinal.

— Connect the negative terminal of the battery to
the ground of the lamps.

— Conrect gach of the lampa to terminals 564, GEB
and 58 of the switch, respectively.

— Connect the posithve terminal of the bettery to
terminal 30 of the switch,

— Place & wire between one of the lamps and
terminal B5 of the switch.

The circuit should be connected whein the horm
button is depressed.

In order to check the correct operation of this
switch, proceed as follows:

— Connect the positive terminal of the battery 1o the
positive terminal of the switch.

— Place two wires between the lamps in serfes and
terminals 58 and 58 of the switch.

The respective circult should be connected when the
switch pointer is set in each position.

January 1578
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Tractomater

Thiz is a combined instrument which comprizes a
tachometar [rpm-counter], & speedometer and an
operetion-hour counter (fig. 17.

The four calibrated sceles (A) .on the lower part of
the dial indicate tractor speed in kmi/hr on long muns.

The uppar acala (B) indicetes the rpm of the engina
in hundred revolutions per minute,

The windows [C) . the middie of the dial shaw the
tonal operatien time in units equivalent to oparation-
hours =t 80 000 rpm,. which represants an averdge
rating of 1,500 rpm.

If the engine & cperated at over 1,500 rpm, the in-
gtrumant tabulates a higher number of hours than tha
real time, end & lessar number in the cease of opera-
tion below that rating. This valee indicates the resl
wwork of tha engine end ia very useful in detarmining
whan to carmy out maintenance operations.

When the cperstion of the tractometer ks defactiva,
check the following fluctuations, return or seizing of
the neadle and the rpm and operation-hour counter
with & comparative test bench clock. To do s,
procesd as follows:

— Set vp a connaciion with the cormesponding wire
of the model on a2 test banch.

When carrying out thess banch tests, remember that
the tractometer has @ gear matio of 2:1, for which it
will Indicate twice a5 many revaolutions as the bench
argire.

— Check the Mluctuations or seizing of the neadrla.

— Allow the needie to rise slowly up to B0 rpm,
giabilize it for 8 few seconds, and then allow it
o rsa progressively to 2,000 ard 2400 rprm,
respectively,

— Stabdize the needla at 1,500 rpm in ordar to
check the operation-hour countér. Every 6 min-
utes the red roll gauge of the hour counter should
mark a fraction until ons hour i reached.

In the event in which there ks no test bench eveil-
able, the foregoing checks may be carried cut in the
foll onsdng vy

Jafsary 1578

Fig. 17 = Tractomeater

Fig. 18 — Checking tractomatar rpm

— Connrect the tractometer on the ouimide with &
neaw wire in the housling iocated in the upper rear

13
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part of tha cylinder block, and then carmy out the
engine spasd tasts.

Fuel leval gauge

Thiz gauge ifig. 19 iz located in the upper right-
hand part of the instrument panel and indicates the
fuel tank lever. The slope of the green scale (Al
which runs from upper right to lower left, marks the
progressive drop In the fuel level from full to empty.

This instrurnent is made up of two components: the
gauge on the mstrument panal and the float in the
funl tank. The gauge B connected tw© the electric
circuit and only operates when the circuit ia connec-
ted.

It the geuge stope racording the fuel kevel or does so
incormectly, maming all of the ralevant witing con-
niections to meke sure that they are tight and clean.

— Connect a wire from the positive terminal of the
battery to the red terminsl of the gauge.

— Connect the negative terminal of the battery 1o
ona of the two ground terminals of the gawge.

— Make a bridge between the other ground ter-
minal of the gauge and the ground terminal of the
float.

Tampearature gauge

This instrument (Fig, 20} indicates the cooling water
temperature at the angina olitlet.

When the engine reaches operating temperature atf-
ter rurming for & few minutes, the needls should
miova Into the green zrea [B) of tha scale. The red
areg [C} indicatas engine cverhaating.

if the fluctuations of the needie are imtermittent or
uneven, the troubls g koeated in the instrumeant,

T4

IF the fluctuations of the nesdle are quick and the
same a5 thosa of the wire, tha trouble is located in
the wirs itself or its casing. |

Fig. 7% — Fual level gauga

— Make another bridge betwasan the blue tarminai of
the gauge and the xFaston® tarminal of the flost.

Actuate the float erm &l slong s trével, obsenving
the gauge tosea if it ie recording this change comectly.
If not, carry out the following test:

— Disconnect the wire that goes to the «Fastone

terminzad of the flcat and make contact with the
fioat ground with the tip of this wire.
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Flg. & — Temperaiura gaugs

Tha neadle of the gauge should indicate the maxi-
murm when this contact is mede. If not, the trouble
is in the float. Do not attempt to repelr these com-
ponents, for they can only be replaced.

The white area (A) maans that the engine is cold.
Thiz instrument s made up of twe componenta: the
gauge on the instrument panal and tha thermistor,
which 8 located in the upper fromt part of the
cylinder head.

The ceuge s composad of two imterconnected coils,
ome with fixed resistance and the other with veriable
eEstance,

The current that comes from the battery throwgh tha
ignition switch is divided betwean the two cails (the
fixed one and the one with the vanabée resmtance
addition of the thermistor], to which it is connectad,
The needle of the gauge ks connected to 2 revolving
armature that responds to 8 fixed megnetic field and
a variable one, In thiz caze the gauge is calculated so
thet the needle indicates five different points be-
tween Cold, Mormal and Danger, sccording to be
real temparature of the coclant liquid in the front
pan of the cylinder head, |f the geupe doss not
operate correctly, examine the connections and
wiring. If it continues to operate incorrectly afier car-
rying cant this mspection, perform a practical test on
the gauge and thermistor. To do so, procesd &s
fiolhoners:

- = Remaove the gauge end the thermistor.

Jenwary 1978

Fig. X = Checking tha temporatura gaugs

— Heat a receptacle with liquid glycerin or some
other liquid with a boiling potnt that & higher than
that of the water (flg. 21).

— Place a thermometer with capacity for indicating
owver 100* Cin the receptacla.

= Connect the positive terminal of the battery 1o the
positive {red} tarminal of the gauge.

Connect the therméstor tarminal o the bloe wer-
minal of the indicator,

— Place tha thermistor in the receptacie.

— Connect two ground wires, one to the recepiacis
and the other to the gauge.

When placed in the receptacle that is being heated,
the gauge should begin to move out of the white
area batween 657 and 70° C and enter the red area at
the temparature of 100° C. A toleranes of 1/4 neadis
should be taken into account.

Check of the chmic walua with a tester:
From 65 to 70° C egual to 470 and at 100® C egual

1o 145 in approximste temms, These tests are to be
camied out at 13 to 13.5 V.
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Stop switch

The rear light assemblies of the tractor are equipped
with a brake light which acts in conjunction with the
braks pedals. In order to assure thelr actuation, a
spring-equipped stop switch has been installed.

One side of this switch is secured beneath the left

Low oll pressure warning light

This red light Is located in tha middle keft part of the
instrument panel and under normal eperating condi-
tions it lights up when the ignition key s turned on
to start the engine. Once the engine hes started, the
light should go owt and stay out whils tha anging is
in operation.

Engine lubrication i comrect as long as this light does
not go on.

If the ignition key is tumed without sterting the
enging, &nd yeat the waming Bght does not come on,
the bulb & burnt out, foose or has a dlsconnectad
wire. Change or tighten the bulb and nspect the
wire.

If the warming fight comes on while the engine is in

Battery charge control light

This is a red light that is located in the right central
part of the instrument panel end tums on when tha
glectrical circult is connected. The Bght goes out
once the alternator begins to charge, that is shortly
after the engine excesds [ding speed.

[f the two Bghts do not go on at the same time when

the tractor is braked, check the operation of the

switch in the following wey:

»— Ingpact the relevant fuse and determine whether
there is a8 comect supply of currant.

18

step plate, while the other side, where the spring i=
fourd, & attached to the left brake control rod.

When the braks pedals are depressad, tha left braks
control rod stretches the spring, which connects the
switch circuit, turning on the brake lghts.

oparation, quickly turn off the engine, Check the ofl
level in the engine, and if it & comect, remove the
pressure switch that iz instelled In the keft-hand side
of the cylinder block. Start up the engine and if the
switch does not flow, it may be due to one of the
following causes.

— Brask-down of the shaft or trouble in the oil
PLETR,

— Loose or ohetructed auction pipe.
— Ohstruction in the suction stainer, oil fiter or
lubrication ducts.

If thera iz an abundent flow of ol the pressure
switch is damaged and requirss replacement.

—hinkﬂabﬂdgahﬂnﬁﬂuﬁutm terminals of the
ewvitch.

If the switch |z operating normally, the lights should
go on, If not, replace the switch. Check the condi-
tion of the spring before carrylng out the replace-
ment.

If the light does not go out, this means that the
battery i not recehving any charge, in which case
the causes of the trouble should be sought in tha
altermator or reguiator,

January 1978
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BATTERY CHARGE SYSTEM
BATTERY
Specifications
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Battery care, cleaning and maintenance rules

The foliowing instructions ars some practical and
easy-to-follow advices for always giving the battery
goequate Care.

Considering the Important functions which the bat-

Always kesp the battery clean -

Dirt, regardiess of its origin, together with moistura
go to form cenductive sledges that dmscharge the
battary and corrode the metal parts in contact with

thern,
When Tnatalling a battary in the tractor, dry it com-

Battery placement

Check that the battery is well secured on it= support
ta prevent it from moving while the tractor is in
opergtion. This I8 necessary in order to avaid any
possible breakage of the receptacle and to prevent

Connect with the right polarity

When Ingtaling the battery, be careful to make &
good connection of coupling bebwean the positive
{+) and nepative (=) poles and the positive end
negativa poles of the facifity. First connect the cur-
rent pole {insulatad wire] with the terminal, and
then the gound wire (bare wirel. VWhenever it is
necessary to rémove the battery, proceed in reverse
order in reletion to the terminsl removal process,
Thiz precaution prévente & mistake from causing a
short=circuit.

A battery that is connected with the opposite polari-
ty detariorates quickly and imeversibly,

The life of the battery [a greatly influenced by its
morract installation and the care that s given toit. By
tollowing the advice and instructions presented on
these pages, you will obizin a high yield from the
battery in terms of both service and long Ife. This
will ba the benefit obtained from the small ceres
given to the battery and negligence in this main-
tenance will only be to the detriment of the unit,

18

tary has in the differemt components of the electrical
system (start, horn, Eghting, ete,), it iz of prime
importance to always keep it in the best possible
sorvice conditions and assure that it will have a long
fife.

pletely first; this is especially important with regard
to the posiive and negative terminals. Clean these
wire terminals periodically, scraping them with a file
tu rermove the solid crust formed by cormosion.

any faise contacts from coming about and Impeding
the nommal fiow of electrical current due to loose

nstallation.

Clean the top of the battery, removing the dust that
has accumuiated thers and then drying the covers
wedl if they should be sosked with fluid,

The plugs of the battery elements should always
have clean breather holes to assure ges outlel. An
obstruction dua to dirtiness may even be so harmful
&5 to ceuse en explosion that would break open the
cover and the moeptacle of one or mare elaments.

When tools are to be usad over the batiery, protect
#ts top with & sheet of rubber or foam rubbes which
should onby be ramoved after the job is finished.

Whan two bettories gre installed &nd connected in
series or in paraflel, both of them must be exactly the
aame in terms of voltege and capacity. The wires
used to join the poles of the two batterles must also
be of exactly the sama cross-section.

The clamps ar terminais of the wires must be adjus-
ted on the comesponding terminals of the battery

Janeary 1978
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and well tightened to avoid false contacts. All these
components should have clean contact surfaces, for
which it is advisable to heve the terminals and inaside
cona of the terminels screped with sandpaper or &
file, The clampe should be well covered with @ layer
of petrcleum jelly in order to prevent thelr cormasion

Periodically fill with distilled water

The battery loses water, but no acid, by evaporation,
decomposition and whike charging. For this ressson
the water that is used up must be restored, mora or
less frequently according 1o the work of the battery
and the temperature of the season {summer or
winter). The fluid level of the battery must be
checked at least once & month aithough, as 8 general
rule, refills should be camiad out whenever necessery
i ordar to prevent the plates from being left exposed,
which would quickly make the battery useless.

The abnormal drop In fluld level in ome or more of
the bhattery elemants which makes it necessary to
refill it unusually often, abowve all after using the
tractor at full output, calis for a careful inspection. If
there am no recent signs of corrosion or molsture on
the support, the receptacle is probably not broken,
for which the cause of this abnormal evaporation
should ba sought in the charge circuit.

The high charge rate of a8 meladiusted regulator is
tha most frequant cause of this problem. In such a
cese, gquickly carry out the required adjustment of
the reguistor to prevent the battery from becoming
useless ina short time,

it is indispansabla that the fluid level in each element
cover the upper edge of the separetors by about 10
mm. When filing, only use distilled or delonized
water, Rain watar is not suitable and should not be
used to fill the battery. Periodic filling with electro-
hyte {sulfurlc acid eolution) leads to excessive sulfate-
tion of the pletes and their eardy destruction. A
common mistake is to think that low acid denaity is
cormected and mproved by refilling with acid. Low
acld denzity In 8 beftery In senvice i a sympton
of diacharge, for which the best remedy 5 to
cherge the battery comectly In order to roise thes
censity.

The ground wire shoubd be weil tightenad on the and
that makes contact with the trector chassis. Loose

January 1578

which would subsequently lead to a reduction in
battery viedd due to the hindering of electric current
supply. The wires must ba of sufficlantly large cross-
aection and be suitably flexible and long im order to
avoid a tenslon or stress that might bresk the ter-
minals of the battery.

contacts impede the passage of curment. This defect
may be detscted in fight fluctuations end starting
trouble.

Onby in the case in which the battery Is tipped over
or something elsa happens to cause a loss of electro-
yta, should 3 densimeter by used to messure the
concentration of the fluld remaining in each well of
the battery. Then prepars a solution of acid and dis-
tiled water, slowly adding the acid o the water
{MEVER ADD WATER TO ACID), of the sama can-
gity and use itto fill the wells, replacing the lost
fluid, Under no ather circumatances should the slec-
trolyta concentration in the wells be changed, since
if more acid were to be added, not only would the
plates be damaged, but the readings of the densi
meter would become incorrect and this means of
determining the cherge condition of the battery
wiubd no longer be valid.

Distilled water reflllz cen be mede at any time in tha
summer. This i not the case, however, in winter,
since in that season of the vear the bettery should
preferably be refilled while the tractor Is in sanvice. If
winter fEling is camied out while the tractor i closed
up in very cold bulidings or outside with only partiel
ghaher, there is a dengerous possibility of the water
freezing and bursting the battery receptacie before it
has the time o mix completely with the acd.

MNever use sofid o Bould products {more or less
#miracle-workings additives) which are purposed o
have virues and pleta-regeneration or battery capa-
city incresss properties. The only sure thing ks that
distiied water is not harmful and the most practical
procedure ks to refll the battery comectly and on
time to prevent abnormal sulfating.

Thie fluid level can be maasured with a piece of gless
tubing. Insert the fube until i touchee the sspara-
tars, then cover the outside and with your finger and
take the tube out o check.
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Check the denaity

Check the acid dersity of the batteny at least once 8
month. [t should be within a range of 1.28 £ 0.01 at
an armhlent temperature of approximately 25°C. A
dengity that exceeds the madimum specified value,
in the case in which the slectrolvte leved in the walls
i correct, may be due 1o the previous addition of
acid on some ooceslon imstead of distilled water. In
prder to comect the density, charge up the battery
ared then empty the fluid fram the wells. After that,
fill the walls with electrolyte having the correct den-

STy,

High density may also ba due to systematic avarioad-
ing caussd by poor adfustment of the regulator.
The slectrohte leval iz usually low in such cases.

Density values that are repeatedly below 1.28 may
be due 1o the addition of water in the waeka of a loss
of acid in the wells, |t may also be due o & System-
atio charge deficiency caused by using the tractor
only at low rpm or beceuse of regulator misadjust-
Mmemnts.

The results of density checks will ba inaccurate if the
check is carred out Immediately after filling the
battery with distifled water. The water must first be
gllowed to mbx with tha ecid, for which the bettery
ghould be subjected to a charge period lasting
approximately tao hours.

The density of each of the elements of a batvery are
not often identical, even when it is in perfect condi-
tion. Small differences are not Important as long &3
they do not exceed 0.01. For example, densities of
1.275, 1.260 and 1.285 ame considered to be normal
ware they to be found at the same time In three
diffarent cells of the battery, since the differences lie
within the tolerable limits.

Charge the battery correctly

The eitemator should charge only a5 much & nMe-
cassary to compensate discharge. Owerloads sre as
harrrful to the battery a8 excessive discharges.

The idasl alternator charge rate is the one that nor-
mally aliows the electrobyte density to remain within
the Emits of 1.28 = 0.01 at an ambient temperature
of approximately 25° C. Given the great importance
of balencing the battery charge and discherge ac-
carding to the service of each tractor, give maximum

20

Fig. 22 b — Checking the elactrolyts deneity

The acd density lowers in proportion to batiery
discharge. With densities of 1,12 10 1.15 e.p., the
battery Is considered to be completely discherged.
This situstion whose causes are explsined in the
following section, must be avoided. Chack to see if
the alkarnator ard the reguletor ere operating comactly
in case they do not maintain &n adegquate charge
rate.

If the battery is completely discharged during the
cold season, there is & denger of the slectrolyte
freezing end bursting the raceptachs.

attention to correcting, when nacessary, the charge
rate of the altarnator and o adjusting the regulator.

In any case, if tha cherge rate of the alternator,
because of some bregular service, does not compen-
sate the power consumead by the starter, haadlights,
harn, etc., it will ba necessary 1o charge the battery
outside of the tractor, sz long a8 the electrolyte
density ks Jess than 1.18 e.p. and before it drops {o
the limit of 1.12 a.p. which is the peint of ol
discharge.
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Overloading should be checked when the electrobyta
density & habitually over 1.28 4+ 0.01 and there =
excessive flukd eveporation, making it necesssry to
keep up the level with unusually frequent refilils of
distilled watar,

The foregoing cere iz especially important if the trac-

Winter care

At colder times and pleces In winter, tractars in-
creasa their current consumption. On ona hand, tha
engina roguires more power for starting because of
the higher resistance entadied by the increased densi-
ty of the engine and gesrbox oil. This increased

Store the battery when not in use

If the tractor is not to be used for two or three
months, the battéry must be stored away. K it is
simply left unattended, it will deterorate until it is
ruined. Thig iz becaussa the betiery loses capacity by
self-discharge which constitutes a progressive loss
that s mora pronouncad the grester the dumation of
the period of idieness. This self-dizcharge |eads to
the abnormal suifating of the plates, bringing about
thelr destruction.

Jusst @5 has been previously mentioned, this problerm
can be soheed by carryimg out an inspection on the
electrical equipment. The opposite case, that is
whan an increase in the charge rate is called for,
denotes low electrobyte density, which la alweys
bedow 1.28 + 0,01,

Do not habituelly resort to the so-called wquick-
chargings apparstus or procedures =nce they are
always harmfud for the battery, The more often this
charge systemn ks used, the guicker the battery will be
rulned,

JEnuary 1978

tor is oparated only a few days ssch month, carrying
out short jobs with frequant stops.,

it the battery iz not ghven supplementary charges
outside of or disconnected from the tractor, it wil
become totally discharged and ruined in & short

tima.

CumeEnt consumption is alse brought ebout by the
I-tnamrgh:a, which need to be on for longer periods of
time because of the reduction in the number of
thours of ight per day, :

On the other hand, since the capacity of the battery
is reduced &t low temperatures, it I8 much more
difficult for the akemator to produce enough curment
to keep it charged, since the trector jobs are usually
shorter than during other seasons of tha year. For
these reasons, the battery must be more carefully
checked in the winter and charged outside the trac-
tor as after 23 necessary to keep it in perfect condi-
TIor.

The remedy for these drawbacks liss in. perlodically
charging the battery. It should be charged at least
cnce a month with the normal rating, and abeays
previously filled with distilled water, ¥ necessary.
The duration of these charges will vary, depending
on the charge condition of the battery amd will gen-
erally fluctuate between 4 gnd 12 hours, The charge
should not be concluded unti the electrolyte dansity
reaches 1.28 * 0.01.

an
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ALTERNATOR
Spacifications
Type of aiternator G1 (R) BOSCH
Rated volage 14 Y,
Maximum currant 28 A
Polarity Megative ground.
Ractification By & diodes.
Powar tasis
haximum chargs curmant 10 A, from 1,500 rpm
18 A. from 2,200 rpm
7R A, from 7,000 rpm
Resistance walues (short circult tests
berween loops)
Stator 0.4 + 10% (berwsen phase outlets].
Retor 4.0 + 10%.
Test voitages {short circult to ground)
Stator 40V [approx. ).
Rotor 40 V. (spprox.).
Friction rings
Setting 37 £ 0.1 mm.
Dutside machining kength 20 mim.
Maximum scceniricity (.03 mm,
Minimum diameter 268 mm.
Brushes
Maximum length 10 mim.
Minimum length 5 mim.
Targue values
Cylirdrical head screws 35 — 55 kg. cm,
Pulley leck nit 3.5 = 4.5 kg. m.
Bearing lubricant
Malykote grease Type Ft 70w, 1.
2
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General
Tha alternator comprisaa tha following componernts:

— Two supports housing the rotor shaft by means
of bearings. The stator is located between these
two supports, One of theses supports locates the
brush holders which ensure the electrical con-
rection to the inductlon coll or to the stator, bt
glso houses the hexa-dicdss and the alternstor
terminals.

The other end support [ts the rotor shaft through
to fit the drive pulley.

Dperation

The rotor codl is fed through the brushes and slip
rings so producing @ magnetic fleld within the rotor,
Due to the gy out of commutators the rotor break-in
device pressnts a series of North end South poles.

Whean the slternator is in operstion tha rotor faces
these magnetic poles against the stator teeth thus
creating induced altemate curment,

The current generated is of the thres-phase type dus
ta the lay out and connections of the inducers.

Operation of the rectifier assembly

The rectifier assembly is basically made up of silicon
tiodes, These components offér @ high reslstance to
the passage of cumrent in one direction while no
resistance is opposed when the current flows in the
oppositas direction,

Its operation can be compared to a valve which

opane when tha flow goes In one directlon but
blocks the passage in the opposite direction.

January 1978

— Tha stator is made up of a sares of steel pletes
cut imto circular crown shape. Skots In the crown
inner diameter house the stator cods,

— The spring inducer or rotor Is made up of a single
coil fitted between the two commutators. The
eoil is fed through the slip rings 2nd the coll ands
are zobdared to them. All components are molnted
on one shaft thus bullt into a rugged unit to
overcome the centrifugal force,

The alternator is seif-fed, thet is to say that the
inducer coil uses part of the current generated.

The tractor contact key switches off the battery-
inducer cofl circuit through the reguistor which
maans that the ahernator will start to generste
cierrant [ust an the anging has started.

The dipdes ore clossified 58 Bsted below &5 per the
diods end tip contacting the matal cesing in which it
is contained and which hoids it omto tha rectifier
support,

a) cathode base
b} anode basa

Thease names also apply te the direction in which the
current Is ket through.
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Rectifier assembly for three-phase alternators

Thres-phase alternators ang fitted with six diodes 1o
rectify the three phases in «full waves that is to say
that each diode ractifiea half a wave, the palr covering
the full wave, the negative and the positive helves,
This provides a constant flow of current pulses.

Fig. 24 shows the dioda connections. Straight line
arrows show the path covered by one phase during

o
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Flg- 24 — Diode connection

the positive half-wave and tha dotted line amows
show the peth covered during the negetive half-wave.

Fig. 26 shows the rectified wave. The continuous
fine curves show the positive helf-waves and the
dotted line curves show the negative half waves.
The thicker line shows the rectified curment waves.

LGS R +
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Alternator drive system
The drive system used in the alternator s as follows:

By V-balt. To assure the correct drive of the alter
natar, the use of belts with the following characteris-

Precautions

I tractors that are equipped with an alternator, &
series of precautions rmust be kept in mind which, F
not headed, may lead to imeparable damage in the
alternalor or reguletor.

— Check the polarity of tha battery before connecting
it to the tractor. If the terminals of the battery
gre resarved, the rectified dicdes may ba damaged.

— In the event in which an euxillary battery is used
to start the tractor, take the precaution of comeacthy
connacting the cables of the suxiliary battery
to the terminals of the tractor batpery i thiss
positive terminal to posithve terminal and negative
terminal 1o nagetive terminal.

Perlodic maimenanca

The alternator doas not practically requira any periodic
malntenance. However, it iz advisable to follow
cartain malnenance rules in order to assure the
maximum |ife of the spparatus.

— The regulator should &lways ba connected to the
shternator. Whenever possible, directly connect
the positive terminals, and connect the ground of
bath spparatus in the same way.

— Mever supply the sitamator directly with battery
voitage, If it should prove necessary to do so,
flrat connect a 3 — 4 W bulb with suitable vol-
taga (12 V) in series between the battery tarminal
and the alternator excitation terminal.

— When removing the alternator, first disconnect
the battery.

January 1978

tics is indispensable: Meoprene rubber balt with pol-
yester fiber. The maximum deflection of the beft is
10 .

— When a charger iz used, check the comact con-
nection of its terminals to those of the battery. In
such cases disconnect tha battery from the rest
of the tractor circuit.

— Prevent short-circults from coming about be-
tween the diode holder plates of betwesn the

positive «Exs and ground terminals in the alber-
nator.

— The atternator should not be operated without
load or with the circuit disconnected. Also avoid
disconnecting the battery or regulatar while the
altermator is turning.

— Provide means of insulstion and never use testers
with bufl-in generator,

— In ground bridging tests, place s resistor in seres
that limits the current to approcimatedy 0,05 A.

— When spot or arc welding jobs are carried out on
the wactor, first disconnect the aiternatar.

— The charge ndicator Bght found in the fractor
should never be short-clroulied, even i another
contal component should be installed.

Tha maintenenca nées znd schedule for the aternator
ere 52t forth in the relevant chapter of this manual.
The maintenance periods mentloned thera are mans-
ly for Mustrative purposes and will actually depend
on the service of sach tractor.
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Checking operation of alternator mounted on
tractor

in order to check the operation of the alerneior
while it is mounted on the tractor, proceed as fol-
Ty

— Check the charge condition of the battery.

— Place voltmeter with an adequate gcale bebwean
the positive and negative terminals of the altema-
tor. In the cese in which there & ground retum,
place tha boltmeter batween the insulated termin-
al and tha ground being careful with the polarity.

— Connect an ammeter with an adequate scale In
the sonnection joining the ahernator with the
battery, and bear in mind the poladty of the
metering apparatus.

— Actuate the ignition key without starting the trac-
tor englne. The ammetsr needle should indicata
discharge. Should it remain stationary on the 2ero
paint of the scale, the aparatus is not oparating
comeacthy,

— DBilsconnect all of the tractor's accessonos.

Checking operation of alternator on the test
bench

Before carrying out the altemator tests on the test
bench, the following precautions should be ob-
sanved:

— The conductors eannecting the siternatar and tha
regulator, or the test bench, must have well-made
connections. Do not set up temporary typa con=
nections, since the release of a conductor from
one of them during the test would lead to vol-
tape peaks in the alternator which could damage
the diodes.

— Do not operats the alternator with the battery dis-
connacted. Do not take off the tarminal conmnec-
tons of the battery undil the esltemator has

stopped.
— In order to check the diodes, use direct current of

24 V. maximum voltage. Higher voitages than this
will damage the diodes.

28

— Start the engine and kst it idls. In the csse in
which the ammeter should indicate discharge
with the engine Klling, accelerate & little until the
emmeter indicatess a changa.

— Slowly raise the engine speed and check that the
needle of the voltmeter remains falrly still, indicat-
ing the regulator is opersting cormectly. If it is
found that the voltmeter reading increases with
thae spesd of the shemetor, immedistsly stop,
since this iz 4 sign that the regulator & operating
incormectly.

mmmauﬂnﬂmﬂmﬂm umntil the cor-
rect operation of the regulator has been
checked.

— Stop the engine and discharge the battery a little,
turning on the tractor lights for approximately five
minutes. Accelerata the engine and check that
the alternator is charging the bathery. The cumrent
supply value should ba the one set forth in the ne-
levant specifications,

— The check of the insulation and grounding of the
windings with higher voltages may be carmied out
if the diodes are first disconnected before testing.

— When thae alternator i in operation, do not re-
lease the battery csble since this might lead to
deterioration of the diodes ss a result of the
valtage peaks that would be produced.

In order to carry out the test bench tests on the
alternator, proceed as follows:

— Secure the shernator on the test bench.

— Set up the connectione between the alermnator
and the regulator.

In facilities with «Bendixs plugs, en adequate plug
connection must ba used.

January 1578
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— Connect the positive cable of the bench battery
with termingl B -+ of the altemator,

_ Connect the ammeter for supply to ceble «DF»
between the altarnator and the regulator, healng
pareful that the connection cannot come loosa
during the testing process.

|
|

For pre-exchation, connect 8 2.0 W control bulb
icharge indicator] betwean terminal B + (the test
banch battery tarmingl] and terminal D + /61 of the
alternator.

e s

Power test

— Connect the battery.

— Connect the charge resistor.

Aﬁ::ﬂmﬂnmmEthumamﬂﬂaduﬂue
and gmultaneously increase the charge until it
; reachas the value set forth in the speciications,

as a mimimem.

If the values indicated in the specifications are not
attained in the power test, or if the controf bulb
flashes or flights up, thera may possibly be trouble .
with tha alternator, assuming that the connections
end tha regulator are in perfect conditions.

| The altermator trouble can later be datermined with
u the help of'a EOSCH akternator tester model AW

192. When deoing 56, release the drive-side bearing

sot screws in order to gain access to the commuta- i

| tor points and proceed s indicated in the chaptar Theeo-phase
antitied ¢Disassembly and Assembly of the Alterna- w;,______,___,,__'
tor and Check of its Componentss. Hg. 7 — Khwriistor-repatise i

? January 1878 23
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DISASSEMBLY OF THE ALTERNATOR AND

CHECK OF ITS COMPONENTS
In order to disessemble the alternator and check ia — Mark the position of the stator drive side support I
components, proceed as follows; and the friction ring side support ifig. 289). Thase
marks should match up when reassembling the
— Block the pulley with a sultable ool and loosen apparatue.

the lock rut with a star wranch {fig. Z7).

Dizassemble the brush holder plate, loosening the — Loosen the set screws in the drive side support.
sot screws very canefully (fig. 281, Carefully remova the stator end the friction ring
side support (fig. 300, and the rotor together with

the drive side support,

Fig. 28 — Removal of tha brush holder plate Fig. 3 — Disassambly of the altemator

30 January 1978
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Checoking the diodes

in arder to check the diodes with the help of the
BOSCH slternator tester model AW 192, proceed as
follows:

— Place the metering selector in the poeition indica-

ot R R e
Fg. 31 — Checking the mounted diodes

Poshtive diadae

— Apply the test point 1o the cocling slement of the
positive diodes or to the B + plug tab and to the
commutator points.

Negative diodes
— Apply the test points to the cooling element of

the negative diodes or else to the friction ring
support side and to the commutator points.

— Apply the test points to the centact bar and to
the commutator points.

In order to separstely check the diodes when thay
have been dizassamblad, the stator winding must ba
umacidarad.

— Relesss the ststor winding connections with a
soldering fron as indicated by the amow in fig. 32

January 1978

ted in fig. 31. If the diodes are in good condi-
tion, the needia will move indistinctly to the left
or right within the green area.

-

Fig. 31 — Eﬂm-ﬂh:hﬂi:ﬂim diodes once the sa-
E:'r:;in:liu conneations have been unsol-

= Take tha precaution of bending the phase outlets
2 fittle az possibla.

— Then remove the stator from the friction ring
support and check the diodes separately after
having cleaned them with a suitable liqukd.

i any diode is found to be defective when carrying
out these tests, the whole diode plate must be
replaced,

Power diodes

— Place the metering selector of the tester in the
postion that Is Indiceted In Fig. 33 and apply the
testing points to the cooling element and to the
commutator points.

Tha needie will Indlcate the passage direction, mov-

ing to the left within the green area. The blocking
direction should show 8 maximum value of 0.8 mA.

ar
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Fig. 33 —

-l -

Chacking tha passaga direction of the pow-
ar dlodas

— When checking the blocking direction of the
power diodes, place the metering selector in the
pesition indlcated in fig. 34. Apply the testing
points to the cooling elament and to the commu-
tator paints,

The needle should move indistinctly to the left or the
right within the gresn area of the tester.

Fig. 34 — Checking the blocking direction of tha
power diodes

Excitation dicdes
— Mowe the metering selector 1o the position Indlca-

a2

ted in fig. 36 and apply the testing polnts 1o the
comtact bar and to the commuistor points.

The neadla of the tester will indicate the passape
direction, moving to the left within the green area.

= When checking the blocking direction, turn the
taster salector to the left untdl it is locsted accord-
ing to fig. 6. Apply the testing points to the con-
tact bars and to the commutator points.

The indicator needls of the tester will move to the
laft or right, indistinctly, within the green erea and its
maximm value will be 0.8 mA,

e

Fg. 38 — Checking the blocking direction of the ax-
gitation diedes

Jenuary 1978
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— Remove the rotor drive side sUppOn using a press
with a suitable seat basa as indicated in fig. 37.

While carrying out this operstion, take the precau-
tion of securing the rotor so that it does not fall and

get damaged.

]

Ag. 37 — Disessembly of the drben sida support

— Next remove the ball bearing with a suitable tool
as Indicated in fig. 38.

fig. 3 — Removing tho ball bearlng

Januery 1978 <

— Then remove the friction ring side ball bearing,
which is inserted by pressurs. To do so, use &
prese with a sultable bese and a tool &8 indicated
in fig. 38.

Any ball bearing that s dissssembled must be re-
placad with a new one.

Checking the rotor

Two alectrical checka should be caried out on the
s

a) Ground short-circuit.
bl Short-cirouit betwesn loops.

— In order to camry out the first mentioned check,
install the rotor on an insulated spot on the test
pench; take the testing points and plece of of
them on any metal part of the rotor. The other
testing point should be placed on the surface of
tha friction rings lone sach time) ifig. 38), whilke
the control bulb connectad in series with the
testing points is observed.

Fig. 3 — Chacking ground short circult of tho rotor

The control bulb should not light up during this
check.

A vaoltage of approximately 40 V. should be applled
during thiz test.
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— lse an ohmmeter to carry outl the second test,
Messure the resistance of the excitation winding
in the rotor of interlesved poles, applving the test-
ing points to both friction rngs as indicated in

fig, 40.

=F i I Wi

Fig. %0 — Chacking short-clroukt between rotor lnops

The resistance vaelua that should sppesr in the ohm-
mater is 4.0 + 10%.

Chacking tha stator

The same es with the rotor, two tests shoukd be
carried out on the stater: the ground short-circuit
cne end the short-clrcult between loops test.

— In order to control the ground shori-cirouit, use
the testing points with a bulb connected in series,
put one of the points on any metal part of the
stator, and apply the other point successhvely 1o
the winding outlet terminals {fig. 41).

The test mp should not light up during thiz test.
Apply a voltage of spproximately 40 V. to the
windings.

— For the second test, use an ahmmeter and meas-
ura the resistance of the stator windings be-
twaan the putlets of the three phases ifig. 42).

Tha resistance value that should appear in the ohm-

meter is 0.4 ohms + 10% between pheses.

Flg 42 — Checking stator short-cirsuit batwaen loops

Repair or replacement of the frictlon rings of
the alternator

— Securs the rotor on a support with 8 surface
composed of two inclined planes to prevent it
from turning. Unweld the two winding ends from
the friction ring with a soldering iron, also using
needle-nosed pllers to help out with (fig. 43).

Janesny 1978
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=Ly i P = ol Pt

2 Fig- 43 — ::-E#ﬁrm the soldering fron to the friction Fig. 45 — In=erting the friction ring on the rotor shalt

1 g

L3

; — Remove the friction ring from the rotor sheft with — Insert the long end of the winding a Nittle on the
- the help of a twin-prong extractor, just as can ba friction ring.

saan In fig. 44,

i ; Install @ grooved shaft on the friction ring o0 that the

L Ba wary careful about removing the friction ring In groove matches up with the point in which the
such a way that there is. no damage done to the connection wire is located when pressing on the

E contact point where the extractor prongs exert 8 friction rings.

I} Fig. 44 — Ramoval of the friction ring with an ax-
- - frastor

— Next press on the friction fngs until they stop on
the shaft projection,

— Install a new frictlon ring on the rotor shaft,

matching up the closed grooves with the ends of As shown in fig. 48, check the setting point e,
A the winds as can be sean in fig. £5. winose lepgth s 3.7 — 0.1 mm.
L
[j January 1978 ' 35
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= Secure the ends of the winding in the two siots of
tha friction ring and solder them {fig. 47). The in-
sulating cover ower both ends of the windings
should not be damaged or wom in any way, since
such detedoration might leed to ground short-
Circuits.

— The maximum admissble eccemrichy for tha fric-
tion rings & 0.3 mm, and for the rotor, it is 0.5
i,

The minimum admissible diameter of the friction
rings Is 26.8 mm.

Fig. 47 — Soldering the ands of the windings to tho
friction rings .

— Onca the ends of the winds have been soldered,
tha friction fings must be turned on the outside
for & length of 20 mm (fig. 48). In order to do
this, use a hard metal blade or 8 dismond blade.

R 3R 3
Fig. 48 — Outside wwrning of the friction rings

— Mext Install the rotor on two «Ya supports (fig.
48) in ordar to check the concentricity of the fric-
tion rings 8nd the rotor.

Flg. 48 — Chacking the sccentrity of the frictieh fings

Assembly of the ball baarings

— Press the bell bearing onto the friction ring side
refor with the help of a press.

Fig. 50 — Press-on assembly of the drive side support
badl bazring

January 1978
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— Assambie the ball bearing of the drive side sup-
part (fig. 50), after first lubricating it with greace.
Press to insert with the closed side facing down
and then screwing onthe lock piate.

Mote: In some cases the lock plate is secured with
through balts, in which cases such bolts should be
gacurad with shellas.

Remplacement of brushes

— Check the length of the brushes; when the pro-
jecting length I8 & mm. or lass, the brushes
should be changed.

When installing new brushes, the projecting length

{fig. 51} should be 10 mm. Be careful when saldering

5o that the solder does not penstrats into the braid-

ed copper cable of tha brush, and carefully set the

flexible tube that covers the braided cable at the
soldering palnt.

— Check that the brushes slide easily on the brush

Fig. 51 — Raplecomant of the brushes

ASSEMBLY OF THE ALTERNATOR

When assembling the shemstor, proceed in the
following way:

= With the help of a press, press on the drive side
support and pressure ring on the rotor shait [fig.
B2).

January 1578

Flg. 52 — Aszembly of the support and préssuns Fing
o the rotor shaft

Us & bushing to camy cut this operation in order o
allow the rotor shaft to coms through. The bushing
ar tube should only be set on the Inslde ring of the
ball bearing or alse on the préssure ring. Mever sxert
any pressure on the drive side support.

— Mext install the rotor friction rings side ball baar-
mnig.

— Screw on the friction ring side support, the diode
plate and sssemble the stator,

— Solder the stator windings to the commutator
points of the diode plate ifig. 53}, Be very careful
not to overheat the diodes and not to let any
drops of golder fall inside the dicde plats when
stidering. Do not bend the plug conmections.

— Lubricats the sest of the friction ring side support
and assemble the metal washer, Carsfully Insert
the rotor together with the drive side support and
screw on the different ahemater components so
that the marks thet were made before disassem-
bling match up (fig. B4).
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Ea. 5 — Soldering of tha statoer windings to the Fig. 56 — Testing the connactlon of the negetive di-
commutator points of the diede plate odes with the housing

If this connection is correct, the movement of the
needls of the indicator will be veary small.

install the brush holder plate being careful that the
contact spring of the diode plate has a good contact
with the brush holder.

Fig, B4 — Even tightening of the screws and match-
ing up of tha marks when sssembling

The cylindrical head screws should be evenly tight-
ened at a torque velue of 3810 55 kg, oms

— Onca again use the altemator tester with the
metering selector control in the position Indicated
in fig. §6. Put the testing points In the position
shown in the sama figure 1o test whather the
cooling @ement of the negative diodes has 2
good connection with the housing.

=8 January 1878
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REGULATOR
Specifications
Regulator Type AD 1 — 13V,
Regulation voitage 139 — 148V,
Regulation amplituds 0 — 045 V.
Alternatos rpm 4,000 rpm.
Charge current for
testing regulstion
amplituds —20% (24 A.) W
Charge curment for
tasting the regulation
violtage 3 s B A
Posltion of the terminals
for testing Dowmerards.
Important Note
Regulators cernot ba repaired sinca they lack replace-
ment and parts lists, for which the whole unit must
ba replaced when necessary.
Janwary 1978 k2
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Description

This regulator is of the double contact type with
negative ground, |t s Independent of the alternator.

Checking the regulation valtage

The regulation voltage can be checked and adjusted
with charge only. The reguistor contacts must be
poirted downwards, Both the siternaior and the
regulator must be at a temperstura of approximatehy

20° C.

The alternator must be connected to the battery
through a retainer resistance and the charge resisior
must akse be connectad.

Connections on the test banch

— Connect the terminals O +, DF and D— of the al-
temator with those of the same designation on
tha regulstor; connect the negative conductor of
the test bench to terminal D= of the alematos,
in the cass in which there iz no alternative, con-
pect the threaded terminal of the plate,

— Connect the positive conductor of the test banch
to terminal B + of the shemator through a
retainer resistor.

— Connect 3 woltrneter to terminals B + and D=
af the alternator. Be vary careful of sssuring thet
this polarty i% correct and do not connect the
negative conductor of the voltmeter to the thread-

ad termiral of the regulation plate.

— Cannest the conductar that goes from the charge
controd bulb to terminel D + of the elernator or
of the regulator,

During the testing time it is mot wise fo recharge the
battery since the values might not be valid if such
action wera to ba taken.

Ba very carefud about not endangering the alternator
or regulator semi-conductors by not connecting of
disconnecting the terminals of the regulator untdl the
alternator has stopped. Also make sure that the reg-
ulator is ahwavs tested together with the alternator
if the battery i3 connected in parallel. The battery
should always be disconnected after having stopped
the alternator.

Testing process

- Connect the charge reststor and operate the aitar-
nator &t 4,000 rpmy Adjust the cherge current of
the alternator {1 max—209%), varying the charge
resistance. Aeduce the number of revolutions and
then Incresse it agsin In order to prevent ermors
due to hysteresis. If necessary, readjust the charge
current,

— Read the reguiation voltage in a one minute inber-
val. Reduce the charge now from 3 ... B A, and
the diffarence between the voltega that s indica-
ted and the regulation voliage that was préviolsly
mietened with charge current constitutes the regu-
tation amplituds.

Fig. 58 — Voltage regulator

Jamuary 1978
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Trouble shooting

After camrying out the tests on the tractor, on the
besks of the charge condition of the battery and the
chergs curmrent obsarved, check tables 1 and 2 for
the possible troubles found in the regulator-alter-
rator.

Un the basis of tha values obtained in the test bench
test, check table nr. 3 for the possible trouble found
in the zlternator.,

Trouble control |

The numbers of the following sections cormespond to
the ones in the trouble shooting tables.

Control nr. 1

Check the regulator and repair or change if ne-
cessary.

Control nr. 2

Fesvove the alternator from the wactor and check it
o
Control nr. 3

Check that there i5 not excessive voltage drop in the
wiring, checking to see if there are any noticeable
differences between the different connections and
the ground. '

Jenuary 1978

Check to find if there is continuity in the different
circuite and thet these ara no broken or loose wWines
and then check the thres follawing readings:

&) Im the aternator terminals or betwean the positive
terminal and ground.

bl Inthe regulstor terminals or betwean the positive
termingl and growand.

) Inthe battery termingls,

In ordar to carry out this meterng procedurs, start
the engine and run it 8t 8 moderate epead, and than
turn on the headlights so that there will be current
throughout the circuit.

Caontral Ar, 4

Check the tension of the drive beft. I this tension s
lows, tighten it correctly. In the case in which the belt
s wery worm or deterforated, change it,

Controlnr. 5

Chack with the trector diagram to see if the connec-
tions have been changed in the terminals of the
different epparatus,

Befors camying out the inspection, the differsnt

pars must first be thoroughly cleaned, efiminating all
greases, sludge, etc, which may be adhering to them.

41
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TABLEMNE. 1
Tractor-mounted Apparaius Test
m Cartral ar. 1
ng Conirol nr. 3
Dafecthva lamg Contnel nr. 3
Control lamp of
me;fm Lﬁmﬁﬁ}mﬂ Control nr. 3
lam::-h_ Ciorrerad e 3
COnnECIioN
Bequlksta
Wﬂngmcﬁ;ll Contrsl fe. 5
changed
Loose or ;
birakan Cartral nr. 3 I
connections L
Mo charge See Tabla 2
Defactive
Cartral lamp I Contred nr, 1 |
on with anging s
nnning
Lack of ground
in bt Control nr, 2
Looss or
biroken Cartral Br. 5
conneciions
47 January 1978
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WORKEHOP MANUAL SP-1029-EXP-1 ELECTRICAL EQUIPMENT AND INSTRUMENTS SECTION 13
TABLE MR, 2
Tractor-meunted apparatus test
m&ﬂm Cantral ar. 3
D
o
ma
bt Conrol nr. 2
Defactive
altermatar :I
Posithve and
Does not changa negatva diodas Contral nr, 2
paifaratad
Dr::::ﬂn'l-ﬂr Controlrr. 1
Connectan changed
in regulator or -I Control of. 5 |
alternator
ek ———
LWMT:MM ki
Bplit balt Contred re, §
Defecive Conarol nr, 1
regulator
Charged sccurmilator
g igh Changed
charge current reguEatoe Caontrol nr. 5
connacions
Defactiza Camtral nr. 2
rotoe
Defactive atemator g i Cortrol Ar. 2
Farforated Controd e, 2
Acourrnlatas diods
and I tl'nm:|
aw chafga -
Drerfective Condred mr, T
[l 10— 1] e mir
Slack bett Contral nr. 4
. January 1978
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Defective
ronor

Brushes not making
good contact

Controd mr. 2

Diode holder
plaze groundad

Positive and
citdos

Controd mr. 2

Defactve
{0

TABLE MAR. 3
Test banch tasts
Does not chargs
Lorew changa
clrnant
-5

Datective
=talnf

Contral nr. 2

Parforated
dicda

Comntral nr, @

January 1978
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WORKSHOP MANUAL SP-1028-EXP-I  ELECTRICAL EQUIPMENT AND INSTRUMENTS  SECTION 13
ETART SYSTEM
BTAATER
Speciflcations
Type JF-12 {BOSCH)
Voliage 12V,
Power 2.5 Hp.
Minlmum cemmutator diemeter 38,5 mm.
Brush pressure 1,500 1o 1,200 gr.
Minimeem brush length 15.5 mm.
Langitudinal amatura play 0.1 to 0.3 mm.
Meximum armatura plate packagea
ovakzation 008 mrns;
Ammature brake torque 4.5t 7.6 kg cm.
Saparation torgue 121w 3.2 kg cm.
Torque momeant 3.7 1 4.5 kg, cm.
Minimum contacior drive voltage TEY.
Dristance betwesn gear and ring oRer 2.6 1o 3.0 mm.
Play between tooth sides .35 to 0.5 mm.
Unloaded test
Vaoltage 1.5V,
Currant 66 to 86 A
rpim 6,600 to 8,500 {for 1 mink
Short-circuit test
Current 1o 880 A,
YVaoltags 25t0 4.5V,
January 1978 4o
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Fig. 57 — Exploded viow of starter

1 = Fisld colls

I — Sgrew

3 — Buahing side cover
4 — Bearing bushing

B = Chtch leregr

6 — Gorew

T — & mm. dia. lockwasher
B — Mut

O = Eoraw

0 — VWasher

11 = Nut

12 — Widdle cowver

12 — Bearing bushing
14 — Insulations washar
15 — Brake plats
16 = Helcal apting
17 — Guids washar
18 — Gear
19 — Bearing bushing
. Tup -1

rg
21 — Commurtator side houging

& — Bearing bushing
23 — Beush set

24 — Brush lock spring
25 — Beush holder plets

Screw
— 5 i dia. lockwapher

— Conngction termenal
Mt

- ArrreEbure wisiier =l
— Gaar birshing

— Rubher connection protootor
— Riuhier 223l

= Saaling plate

MOTE: Mumbers 19-35-37.38 and 38 are ealy suppied a8 re-
placamant pars in the fomm of 8 complete assembly,

HEYREYERYsEEYY
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DESCRIPTION

" An internsl combustion engine cannot start by self,

&g opposed to other engines, which start by simply
connecting the suppdy circuit in order to begin opera-
tion. This type of angine, however, calls for an out-
side component supplied with 8 source of audliary
power. This function is camiled out by an slectric
mictor that is supplied from the tractor battery.

When starting & Diesel engine, the resistances must
be cwvercome which anse from cylinder compression,
plston ring and bearing friction, flywhesl inertla, ete.
These resistances vary according to the guality of
the lubricants used and the ambient temperature at
which starting & carried out, and are larger in cold
wiather due to the fact that the frictions and lubde-
ant viscosity are higher at that tima.

Furthermore, an internal combustion engine will not
start unless a minfmum rpm is attained.

Test bench test

The glectrical test value depend on the condition of
the test (starter heating, battery discharge). These
values are only valid for the test bench and may not
be used for starters that are mounted on the tractor,
The battary that I8 mounted on the test bench
subjects o small starter to larger stress, while on the
gther hand, in the case of larger starters, the capacity
of the test bench battery is not enough to obtsin
maximum power from the unit.

Tha test bench conductors, which are unavoidably
longer, also axert an influsnce on the powsr of tha
gtarter. The durstion of the test should thus be as
short as possible and the battery should be in good
condition and charge to a minimum of three fourths
total capacity.

Testing shouwld be performed at an amblent tempera-
ture of 20* C,

In the case In which the starter |s demaged, the
mean values will differ a good deal from the speci-
fled ones.

January 1978

The minimum rpen & which the Diessl engine should
tum depends on factors swch &2 the engine tem-
peraturewhen starting, the type of combustion cham-
bers and the prafweating assist componanmts.

The function of the starting system is to crank the
thermal englve at sufficient speed 20 thet it can start
up. The system iz composed of an electric motor
with a solancid mounted on the housing, a moveable
gtart pinlon (bendix), a battery and 8 remote control
switch,

The amount of resistance in the circut should be
kept to a minimum in order to provide maxkmum
current 1o the cireuit and motor while it ks in opera-
than, for which it should be checked that the connec-
tlons are not close, comtaots are not sulfated and
wires not partielly broken or with excesaively emall
cross-zaction, which would cause owarheating in
these points and reduce the rpm of the angine.

Fig. 68 — Stamer connactlon disgram

1 = 'Winding in semes
4 — Retainer windng
10 — Gaar relay
14 — Theust gnd reacihve winding

In the case of doubt, check the field windings and
anmatura winding to detect any poesible ruptures or
short circulis between loops or ground.
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The inside connection of the starter is shown in fig.
58.

Unloaded operation test

In order to carry out the unloaded operation tests,
procead as foliows:

- Secure the starter on the test bench so that the
pinion being set forward, cannot mesh with the
gaar.,

-1ED

ot

&0

— Connect the starter (fig, 681,

The aelectrical connection for the test bench test can
be seer in fig. 5.

— Measura the absorbed current, voltage and rpm
of the starter.

The following tabée sets forth the possible causes of
trouble in the case in which the mean values should
differ from the test {specification) valuas,

£

[

mcrl"’
-1

(20h} -

[m
| 50
i
i

800

Flg. 58 — Connection of starter on test bench

TEST VALUE TROUBLESHOOTING CHART

Trouble

Causa

rpm and absorbed current too low.

Battery dizcharged-large voltage drops in the relay
contacts, connection terminals or passage through
commutator — amature winding is unsoldered —
arrmatire riptung — brushes seined of Worm.

rem too low, shesorbed current too high | (siropg
heating).

Short-circuit between field or amature winding
loops — mechanical fiction due to selzing of bearing
retainers or armature brake, or high pressure in
brisheas.

Strong sparking in brushes.,

Dvalized commutator — insulation between the seg-
mants in projecting commutator s unsoldered.

Voltege too low,

Battery discharged — resistance due to contact in
supply conductors; s&t up a ground connection be-
tween the test bench and the starter if necessary.
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Short-circuit tast

When carrying out the short-circuit tests, proceed as
foll ez

— Connect the starter and brake it untl #t stops;
read the absorbed curment and the voltage. Per-
form the test for ondy 8 short time (from 1 to 2
saconds ag a maximumd.

In order to carry out this operation, the ring gear of
the test bench and the pinion of the starber must
have the sama toothing (same modubush. If not,

changa tha ring gear.

Carafully check the play between the tooth sides and
the distance betwsen the pinion and the ring gear.

When checking the mesh conditions, make the
pénion mesh several diffarent times. It should easily
mash with the ring gear, without blocking or making
gharp nolses.

The current and voltage values indicated In the spe-
cifications are valid if the battery that iz used i
charged to a minimum of T5% total capacity.

The following teble ssts forth the possible causes of

abnormal current absorption.

Trouble Cause

Curremt absonption, Bhort-circuit between loops or to ground.

Currant absorption too low. Rupture of a coil branch, seized brush, unwekded
armature winding, broken commutetor connection,
dizcharged battary.

Load test

It s enough to carry ouwt this test a5 an opertion
check.

—Start the motor and brake it without stopping it.

TROUBLESHOOTING CAUSES OF INCORRECT
INCORRECT STARTER OPERATION

Defect

— Secure the starter end connect it the sams wey
as for the short-circuit test.

Tha following tabda sets forth the p-crE-EIhlE causes of
incorrect starter operation,

Strong sparking of brushes.

January 1978

Chialized commutatar, short-circuit betwesn loops m
the fledd winding or armature, rupture in the ama-
tuire,
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Fig. 8 = Cross section wiew of the mixed
starter with thrust gear and bendix

B — Comnestion tarminad

B — Housing

L — Bruah apring
3} — Houwsing

E — Commuistor
F — Baush

G = Brush

DISASEEMBLING THE STARTER AND
CHECKING ITS COMPONENTS

In order to demassemble the starter and check iis
companents, procesd a5 follows:

— Securn the starter on a suitable support sa that
cannot be moved.

— HRamowve the brush lock cover {fig. 61, raiging the
brush leck springs with a ook and remove the
brushes fram thelr housings.

— Release the connaction betwean the fleld winding
and the brush holder.

B0

J — Armatura
k = Armature shaft
L — Helical saring

M = Freewhes] meachanismn

M — Finion

P  Gurda ring

{1 — Gear lever
R = Contactor

Fig. E1 — Ramoval of brushes
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Fig. 62 — Disassembly of contactor

— Ralsasa the cormactor connection end remove the
gear lever bolt,

— Unscrew the drive lever comtactor and remove t,
pulling on the pinion {fig. 82).

Fig. B3 — Dissssembly of the rear housing

— Remowe the lock nuts and take off the rear hous-
irng {fig. 63] (being careful with the metal wash-
ers which act to comect the axial play of the
#rmature, and the msulation wazsher).

— Remove the armature housing with the drive
baacing.

January 1978

Fig. B4 — Remeoving the stud balts

Unscrew the stud bolts attaching the front support
to the redr housing.

They can be unscrewed by loosening the two nuts
that are tightened together [Fig. 64).

Fig. BS — Aemoval of the control levar

— et the drive support to one side and drave the
driva lawver to one side of the gear (fig. 65).

— Kesg the armature Inclined downwands and slicde

the control lewvel upwards until tha lever drag pis-
tone can be removed from the gulds sleave.

B1
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Fig. B8 — Removing the armatura from the front

— Pull the steering control lever 1o the ntermediate
bearing while moving the armature even lower at
thea zame time.

— Pull out the control lever and the armatiure shaft
of the drive bearing togather [fig. B8},

- Becure the armature on 8 support, remove the
through bolt of the cestedlated nut and unscrew
the nut {fg. §7). If the motor sping to right, the
tI'I!I'B.B_d' will ba to the beft, and vice versa.

— Mext rgmove the gear (fig. 88}, the intermediate
bearing and the armature brake of the armature

Fig. 88 — Removing the bendix

Visuzal cheek and cleaning of componants

Clean the greasa off the different components with
gome typas of solvent Bowid, and then dry them
with compressed air at a pressure of mot over §
kgfom=,

The ammature, the windings of the amnature coils
end the gear should not coma into contact with the
cleaming fuld,

Check all of the componenta thoroughly to deter-
mina whethar they are considarably wom or contakn
any mechanical fault.

Onca the surface heve been cleanad of grease and
dried, they should be applied a thin layer of ol to
prevent rust.

Checking the armature

Two electrical tests should be camied out on the
armature to check the condition of the winding:

8] Ground short-circuit.

b} Ehort-circuit between loops.

January 1978
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Fig. 68 — Chacking the ermaturs ground short clrouft Fig. 780 — Chasking the ovalization of the commustator

In the first test, use testing points commectad in
geriag with a bulb. A single phase current of 40 V.
shall be applied to these points. One of the testing
points should be appied o any metal part of the
armature, while the other should be appled to the
commutator (fig. 69). Under these condltions, the
bulb should stay off.

In order to camry out the second test for a possible
short-circult batween loops, install the armature in a
magnetic tester. Place a metal lamina on it and
slowing tum the armature, Ezch time that the metal
lamina mests one of the winding insertion slots, it
should be stahifized, which indicates that the arma-
ture s operating cormctly.

if it sheuld, on the other hand, begin to vibrate, this
ia a sign of a short-circuit between loops.

Also check that the armature does not rub the pola
grounds or the fisld windings. The maximum ad-
missibls ovalization for the lamina package = 0.06
mim.

Also check the friction surface of the commutatar in
the area whers the brushes rest {flg. Qi Thiz area
should have anm even blue-grey colour and not be
dirty or stained with ail:

Januany 1978

Chack thet the commutstor connections are well
soldered and that the commutator shows no signs of
burning due to sperks. Likewlss, check for 3 possible
lack of roundness, a8 maxmmum secantrcity of 0,03
mm. being admisaibia,

The mindmum diameter of the commutator is 39.5

Fig. M — Maching reduction of the nsulaton bo-
Twesn commutator sagmants
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Fla. 72 — :un::m“ ground shor-clreults of the feld

If npecessary, tum the commutator. Once this opara-
tion hes been performed, check that the diameter
does not le below the minimum scceplable value.

Once the commutator hes been tumed, reduce the
insulatiocn betwean segments to @ length of approxi-
mately 0.5 o 0.8 mm. with a8 commutator saw.
Eliminate the edge of the segments and then check
again to determing whether there & ground shos-
clreult or ghort-circult between the loops in the ar-
matura.

Check tha field windings in the pole housing. Thay
should not be burnt, urmwelded or projecting from
tha pole grounds,

Check all the field windings to detect any possible
ruptures. To do 2o, first disconnect all the coils that
gra connected in parallel. For this test use testing
points to which a voltage of 6 V. direct current is
appied. The bulb connected in ssries with the testing
points should go on to indicate the continuity of the
winding.

Also check all the windings 1o see if there are gound
short-circuits, To do so, relesse all the ground con-
nections, and apply a voltage of 40 V./ single phase
alternating current to the testing polnts (fig. 72). The
bullk connactad In series should stay off.

B

Fig. 7 — Checking the insulated brush holder

Check that the brushes siide: easfy on their guides
&nd that the lock springs are not retrected or dam-
aged (fig. 73). Also check the pressure that thesa
springs exert with & dymamometer, The comect pres-
sure g 1,150 to 1,300 gr.

Check the length of the brushes. It should not be
lass than the value indicated as the ménimum accond-
ing 1o specications. If the length & shorter than
specified, a strong sparking will be produced In the
commiutater and endanger the operation of the star
ter.

Check the condition of the seff-lubricating bearing
{fig. 74). If it shows considorable wear, replace .

Whenever the starter g disessembled, it is wise 10
replaca the toric fings of the front suppaort (fig. 78).

Check the condition of the self-lubricating bearing of
this support and replace it if they show considerable
WEBET .

Replace the pear (fig. 76/ when the freewhesl
michanism |5 worn of the testh are worn or otharaise
damaged,

Januwary 1978
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Fig. 76 — Position of tha torio rings In the front sup-
pan

Contactor

7 Change the joint and the rubber gasket if they are

[ worn of damaged. Completely replace the con-

' tactor If it has been affected by water. Check that
lhﬂf'f is good contact and firm seating of the con-
nNeCTion termingls,

January 1978

Fig. 76 — Bendix pinlon

Assembly of the starter

Onee the pinion assembly has been assembled on
the armature shaft, without neglecting to install the
intermedizte washer and the helical spring, =lide the
drive support over tha armsture gear and set the
control ever in place {fig. 77).

Fig. #¥ — Assembly of tha front support

The drag studs of the control lever should fit into the
quide ring of the two parts of the gaar.

Screw on the lock rods of the front support assem-
bly and comectly insert the shghtly lubricated rubber
gasket in its housing in the support.
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LUBRICATION TABLE
L ubricand Lubrication poin : Lubricethon instructions

Besaring Before mmembling new bushings submerpe tham

Bushings in ol for 61 keast an haour,

Armanira shaft Slighty lubricate tha ing points on the driva
ond commitalor sida, tha shde surlace end the
clutch flanges, as well as tha larpa thread of the
A

Armatung brake Luh':'rq-uln all brafos ducs snd their sspamations
m 1

Slighthy hebricate the spring.

Coerrmutetor gnd . .
i sid-am':nhﬂq - Sightty Rubricats.

Contactor Lubsicsrte the inskde surfaca of the joint fork @nd
bkt Bghehy

bE January 1978
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HYORAULIC LIFT / 5TD. DISTRIBYITOR
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£5-18-0024C TAPOH PLUG
BOUCHON

-14416853=¥X1 JUNTA ALOJ, Q'RING
JOINT TORIQUE

55-11-00148 MUELLE SPRING
RESSORT

-377181-0 SEPARADOR SLEEVE
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=3790494-0 VALYULA VALVE
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