LARNE. MCTT SEeyTT
CrlarE.  PRGED P
QERERTD Oritt TTO
TOTNE T
P

iy

heej {ragior

ANUAL

SERVIC

gEcQMND ERITION

Service erar%meni

Via Canapriii, 3 - Stypinigl - Torina {italy)
¥

Farm No. B03.54 508 - pprif, 1863 - 2000 - S AN - Terdna

/
4




1
H

-uonadas JedipnBuo] uoisspusuRly - 18 ‘B

.J. ...
T RS .r...I1|J!
,

Y ) ¥ .!I..ﬁ et A
N % i W et #

T

il
P

&\\‘ |
1\
_#/J

/_,.___
4=
N
N
=
2o,

ol b

AT
§
|
|
;
1
|
3
i
i
o
q |
T
1

oy

52



TRANSMISSION ASSEMBLIES

CLUTCH

The master ¢lutch asgembly (s composed of two dry, single-plate cluiches, one for the tractor transmission
drive and the other for the power-take-off drive,

The unit is controlled by one singie pedal which, during the first par of its travel, disengages the main
cluteh (transmission) and n the folfowing one, the power-take-off, but only when this attachment is
directly driven by the engine (independent power-take-off}).

The three diagrams of Fig. 82 illustrate, respectively:

a) the clutch gngaged; b) the main clutch disengaged; ¢} cluich completely disengaged.

Cleafanse : Hu_ cheErincs

Fig. 82. - Clutch functional diagram.

a - engaged clutch. b - maln cluich, disengaged. e - clutch, completely disengaged.
F == Power lake-off driven plata - © = Gearhox driven plate - P = Lever poiats.

Remaoval and stripping of clutch.
Remaving the clutch assembly from tractor:

Parts to be removed. Operations and cautions,
The batteries,

The exhausi pipe.
The engine, with the front axle (Fig. 83} Disconnact the following comportents!

— the hydraulic pump oil lines, the sleering shaft ]
lever fongitudinal tie-rod, the board from the batlery

support and this support from the gearbex case, the

accelerafor pedal tie-cod from the Gransmission shaft,

the electric cables ceniral connection;

— At two wooden wedges on the front axle, attach
the engine assembly fo a #ift and place the gear-
bay case on a stand;

— remove the screws assembling the engine fo the
gearbox and facilitate the remaval by aclusgfing
the clutch pedal,

Note. - To pull the fiywheel inner pllot bearing
vge fool A 518027

Fig. 83. - Removal of engine, with front axie.
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Fig. 8. - Front view of a tie-rod dnd orientation of

Fig. 84. '« Siripping of cluteh on device A TE1063/A.
elastic pins.

A, Disengagement fever adjustrnent nuts - §, Eiastic pins -

8, Laver pivets - 3. Forks - 4 Fork aijesting npuls. {See the last tigure for references).

Stripping of clutch: Mount cluich on fixiure A 711063 or on fixture
A TA1063/A, remove the elastic pins (1, Fig. 84) and
push out the disengageiment lever pivol pins {2)
By sfackening the siud bolts faslening the cluich o
fixture, all parfs pecome freg,

if the clevises {3} must be removed unscrew them
from the pressure plate after slackening the adfusting
nufs (&)

Inspection of clutch dismantled parts,
Check the cluich components as follows, according 1o the data of fable at page 57

— check condition of friction linings and of metal surfaces contacting themi if necessary smooth them.
if the rings are soaked with oil, replace them, s washing in gasaoline and surface brushing are

insufficient;
_ check clearance hetween the cluteh driven disk hub feeth and splined shaits:

— check the throw-out bearing, and the clutch shaft pilot bearing, located in the Hywheel;

Fig. 86, - Cluich, exploded view.
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_. check clearance hetween pushes and disengagement lever pias;

— check p!éte spring characteristics;

_ check the throw-out caliar working sliding surface. If wear does not exceed the permissible fimits,
the shaft can be mounied again after rotating it 1807 # necessary replace the parts when grease
drips due to axcessive clearance.

Assembling and adjusting the clutch.

Lubrication. Smear lightly the foilowing componenls  before
assembling using qualily chassis grease:

_ ihe clutch disengagement fever pivols, the clzvis
ends contacting the disengagement fevers (3.
Fig. 84}, the ciuich-gearbox and the clutch power
lake-cff shaft splines, the ball ends of push
levers (P, Fig. 88), the clevis lever ends where
contacting the disengagament collar; in addition
service {he baaring housing in engine flywhesl,

IR Y "
: AT
A Al
e :
S

_Fig. 87, o Clutch sastion. Fig. 32, - Clutch plate wentering with veference to paints P.

it is easily performed by folfowing Figs. 86 and 87
and caring that the cluich-gearbox plate is centered
with reference to the caps and that the elasiic pins
are orjented as shown in Fig. 85,

Assembling the clutch components.

Ciutch assembly to be performed on fixture A 711063,
using it on the side marked with the {ractor number.

Cluteh adjustment. For clulch adjusiment if is not necessary fo place
upon the fixture A 711063 fthe power fake-off dis¢,

which remains outside the assembly, and is substi-

tuted by a 1ing (Fig. B8} superposed to fxlure E.
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Fig- 8% - Clutch adjustment using fixture A 711062

E, G, H Fiure companenig - O Spacer beafing No. 411 R,
usad alsa fof other wheel types belpnging to ihe series 400.

Clutch contro! adiusiment,

Assembly of clutcn on engine.

Fig. 3. - Clutech adjustment on engine, using too!

A 111063, complete.
B Clearance 1.5-2 mm {0.05%t-0.0787 in.).
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Clulch adjustments should be made as faliows:

a} adjusiment of the complanarify of the elulch
disengagement three jever ends. The adjustment
io be made according the Fig. 88i.e. by checking,
using feefer gauge. ihat befween the lever ends
and the checking elements fafd vpon lhe spacer
there is @ max clearance of 0,1 mm (00038},
& different clearance requires lo UNSCrew the
fastening nui and adjusting the proper Stiev.

Mote. - ifefufchis instalied on fixfure A T11083/A.
the adjusiment may be made affer the assembly on
tha fractor, using flxiure A 17663 provided with &
suitable flange (Fig. g68).

-—

b} Agjust the cfearance (B, Fig. 88) of the power

(ake-off pressure piate clevis, Check that clear-
ance be 1.5 fo 2 mm (0.0597" to 0.0787"), and
if different, unscrew the Jocknut and screw on
or unscrew the sieeve. The clearance adjustment
may also be made when the clutch i3 mounied
on {he tractor through the gearbox side COVES

The free fravel of ihe clulch pedal is 25 to 35 mm
(058437 to 1.3780"). FPlafe wear. however, decreases
the free travel. Unscrew the pedal tie-rod clevis as
much as necessary to reestablish the previous value.

The cenfsring of the assembly on the engine flywheel
is facilifaled by using fixfure A 147083 (Fig. 91) ihat
may also be used for the disengagement fevers
adjustrment, when filted with the proper plate (Fig. 80).

Fig. . - Mounting tlutch on enrgine using tool A 117083,




FLEXIBLE COUPLING BETWEEN CLUTCH SHAFT AND GEARBCX

Noisy transmission,

Fig. 52, - Diagram of flex

ile coupling for clutchogearbox
shaits.

Calls for the dismanltling of the elastic coupling fo
cheek the rubber block efficiency; if blocks have
excessive wear, replace them.

When reassembling ascertain the correct function-
ing by locating coupling and shaft splines corractiy
according the drawing of Fig. 92, In addition tighten
the fastening bofts of the flanges lo a torque of
2.5 kgm (18 f.0b).

CLUTCH COMPONENTS: SPECIFICATIONS, ASSEMBLY CLEARANCES
AND PERMISSIBLE WEAR

Aesambiy tlearances

Beswaen whael drive splinad shaft and its disc

Botween power taks-off cluich splined shaft
and ifs dise . . . 00 . . e s e v P

Between wheerdrive shaft splineg flanks and
flexlble joint gailay « v v+ L 00 o e

Hetwesn disengagement tever bushes and thelr
ghns « 0o e e e e e Vo

Between shaft and cluteh throw-aut collar .

Cluteh driven disc thickpess (whael drive and
power take-aff), cormplete with friction iining

Tightening torque for flexible coupling flange
auis (FEQ B82) . L 0 L w e e e e e

Glutch spring spesifications

Spring freedength . . . . . . L.

Spring fength under checl loed

Cheekinad .« + v« 0 v s v e 0 0w

Wear limits
in. . in.
4,010 to ¢,105 0.0004 to 0.0042 0,33 40138
0,043 to 0,315 0.0005 to 8.0043 0,35 3.0t138
to 0,072 ~(.0000 to -0.0028 0.20 0.0078
io 0,084 0,0005 to 00025 03,30 0.0118
4,030 10 0,146 p.0o2 to 0.0057 0,30 0.0118
0.3386 7 0.2756
2.5 kgm 18 1.0%
. 68,1 mm (2.6024 in)
T 45,2 mm (1.7795 in}
.......... $12,8 to 1246 kg (248.7 to 274,7 1}

E-c?it‘«‘r\ L‘—{u’!'&l\ Y e, é“rtéf’/ 5}) /s

. //f rL
e ’(/\:@
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GEARBOX AND EPICYCLIC REDUCTION GEAR

Dismantling - Stripping of components.

Remove the gearbox from tractor as follows:

Parts fo be disassembled.

The engine, with its front axle.

The stesring box.

The two foot-boards, the rear lampe cable and
the clutch disengagement tie-rods.

Operations and cautions,

Foltow the seguence described on page 5% for the
main clutch removal.

If the traclor is provided with oil Jines rinning from
the hydraufic pump to the Jift, remove them.

The stripping of gearboX components is facilitaied by instatiing it an the rotary stand ARR 2204 {Fig. 93).

The caentral clutch shaft and the throw-out collar.

The gearbox and the eplcydlic reduction gear
shifter rods. :

Gearhox cesipg miobated on rofary stand
ARR 2204,

Fig. 53. -

Remove the two screws fastening the clutch throw-
out coliar suppori o the gearbox, and remove i
fogelher with ihe engine clutch shaft and the flexibfe
coupling.

Remove the gearbox cover with the shift lever;

remove the shiffer forks, efter pulfing the fastening
pins, beginning from the cenlral rod (2, Fig. 95);
slide out ihe reduction gear control sleeve with
shifier forks and rods;

lake away the 3 springs {Section C-C, fig. 108) and
the defent balis,

Fig. 34, - Removal of gearbox casing frem tracior.




Fig. 95, - Upper view of gearbox contrel gears and shifter
forks.

1. Shifter forks for 15t 4th pears and raverse - 2. Epleyclic
reduction gear control fork - 3. Shilt fork controliing 2nd and
5th, 3rd and &th gears.

Primary shaft.

Reverse gear and its shaft

Secondary shaft.

Fig. 96. - Disassembly of primary shaft

{Arrgws show the wooden wedge and the punch),

Mote, -~ When also the secondary shaft s to be
disassembled, engage {wo gears in order {q unscrew
the front end fastening nut.

Take away the primary shaft front cover and remove
the shaft by hamrmering on rear end.

Prevent lhe rear bearing from coming off together
with the shaft by placing a wocden wedge as shown
im Fig. 886,
/f necessary pull out the hearing alsc using punch
A 966702

Remove the siop and slide out ihe shaft fogeiher
with the gear.

Should the shaft remoyal offer seme difficulty, apply
a screw fo lhe threaded hole in the axle,

Remove Bush from gear using the punch A 828251,

Remove the epicyclic reduction unit and the geartor
wall inner lhrusi disc;

slide out the secondary shaft with a bronze punch
hammering it on its froni end.

Cheacking the stripped out components of the gearbox and epicyelie reduction gear,

Check gsarbox and epleyclic reduction gear components against specifications of page 63.
MNeither gear teeth nor chamfered surfaces should be damaged.
Check if the teeth of mating gears are working on the whele face iength, and if the surfaces are smooth

and free from signs of scoring or hammering.

The sliding gear hub internal splines should be free h

have their corners without signs of hammearing.

om marks of wear or geizing, and all splines should

The splined primary shalt should be absolutely free fram pitting ar scoring, especially on gear sliding sur-
faces. Slide the gears on the shaft and check for clearance betweean the gear guide flanks and the cor-

responding shaft spline flanks.
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Fig, 97. - Gearhox and epicyclic reduction gear parts,

1, Clutch-gearbox coupling - 2. Caover gashet - 3. Primary shafi front
baariag - 4 st speed and 4th speed gear - 4. znd and 5th, 3rd and Sth
speed gears « B, Primary ehsft Tear bearing - 7. Reverse gear saountad
on s shat - B. Secondary sha® bearing retainer ring - 8. Secondary
ohaf: {ront hearing - ¥, 1st and dth speed driven gear - 1. 3rd znd

5th speed and reversa driven gear - 12, 2nd and 5th spesd driven gaar -

13. Secondary shaft rear bearing « 14. Thrust ring - 15. Epicyclic raduc-

ton fixed goar - 18 Thrust puter plate - 17. Epicyclic reduction drives M %

gears - 14 Shim rings - 19, Reduction gsar engagement steeve - 20, Driven

gear shims - 2%, Stop fng for pivets - 22, Driven gear axie rolers. @/K E%%

Notet Starting from chassis Mo. 427838 helical teeth have been supef-
saded by straight teeth.

The reverse shaft should be smooth and without scoeing: if the permissible clearance hetween the bush
Hited on the gear and its shaft is in excess of the wear |imits, replace both bush and shaft,

The ball bearings should be perfectly smooth in operation, without clatter. The gpicyclical reduction
driven gears roller bearings and those for the bevel pinion shait should hava an assembly clearance not
excesding the velue listed at page 63 and the surfaces mating such components shouid not be damaged
in any way.

The gear cantrol forks should be checked for deformation and hardening characteristices of the working
surfaces. They should slide freety with shifter rods in the box guide holes.

Replace gaskele whenever warn ar damaged.

The epicyclical reduction gear thrust rings should be chacked and if presenting signs of wear should be
replaced.

At gearbox majar overhaul, remove the contral lever sector plate, located under the cover (Fig. 88), in
order fo check its components eificiency, especially the ratchet (3) and the control lever dowels (1},

which are subject to wear,

Fig. 98. = Gear shift lever. Fig. 85. - Assembling of epicyclie reduction gear e
geerbox secondary shafl
1. Control lever dowels - 2 Sector plate fastening screws - 6. Primary shaft rear beering - 14. Shim - R = Reverse gear
3, Gear selector pivot ratchet. shaft - ¥ = Shim pin.
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Gearbox and epicyclic reduction gear reassembly.

To reassembie gearhox components proceed as follows:

Parts to be assembled.

Secondary shaft.

Reverse.

Operalions and caulions.

Assembla on the shajft the rear ball hearing after
heating it ia an oif bath o a lemperature of 500 (,
aparox.;

install in the gearbox the froni bearing after sliding
in the shaft from the box rear end, and mount on
it the gears according fo Fig. 81,

Mote. - The shaft nut lighlening should be
made after the instaliation of the primary shaft, as
it could be faciiitaled by meshing fwo gears at the
same fime.

If the bush has been repfaced, affer rezssembly i
must be reamed using reamer U 0321, up fo the
dimension of page 3.

Fasten the reverss shaft (R) as shown in Fig. 88,

Fig. 184, - Gearbox sectlan.

1¢-8r-3¢-1.2-3 are indicating respectively 18t 2nd, 3rd, 4th, Sth and 8th speed, obtained by the displacement of the epicyelic
raduction gear sleeve according to the arrow direction indicated by ¢ or eppusite to it

Ra. Taper rofler hearing adjustment shims - Rb. Ring for centering the ginion on bevel ring near - Ssctipn C-C theough
casing forward wall, and corresponding 1o the conleoj rods - As. Rod - S Balls - Me. Ball springs - b, Reverse gear sacton.
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Fig. ifil. - Epicyclie reduction components.
{Note: Starting from chassis No. 427935 up hetical iesth have been superseded by straight teeth),

Epicyclical reduction gear {Fig. 181}

Primary shaft.

Rods and forks for the gear control {Fig. 95).

Fig. 163, - Orientation of the various spring pin cuts with
reference to direcfion of force (F) or of rotation.

Gearbox cover with control lever (Fig. 98).
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Assemble the epicyclic reduction gear componenis
according fo Fig. 101.

Mount on the gearbox tha primary shafi rear bearing
(8} and fasfen by its pin {V}, the inner thrust dise
(14}, having ils lubrication passages focdted as in
Fig. 98,

Mount on shaff front end the bearing, the off baffie
and the elastic rings;

glide-in the shaft from the case fronl side snd fit
on i the first, second and third speed gears;

mounit the primary and secondary shafis frani covers
and lheir gaskels,

When mounting the first cover, slide it on fixiure
A 137003 which avoids the ail seal gasket being
damaged by #he primary shaft splines confact
{Fig. 102},

Fig, 102. - Mounting the primary shaff front cover using
toat A 137003.

introduce through the gearbox wall holes the thres
detenf springs and mount the ball and the Ffirst
gear shifter rod with iis spacer and fork;

introduce through the wall middle hole ihe iwo
epicyclic reduction gear control rod check balls (see
diagram C-C, Fig. 108) and complete ihe assembly by
Infroducing the fwa balls from lhe relevant hole and
mount the rod, the spacer and fork aciusiing the
second and the third gears.

Note. - The cufs of the pins fastening forks fo
rods shouid be oriented so that the sirain expand the
ping in their holes (Fig. 103}

Mount the fever and fhe {wo dowels in fhe cover
and add the cap and snap ring;




mount to the cover fower section the saclor plate and
fasten it with the two screws (2, Fig. 88); mount
also the gear sefector pivot {3}

Before mounting the cover, shiff in neutral aif gears.

Gearbox-cluteh control shait, Mount on gearbox-cluich contral shafl, the flexible
Joint, the support, the bearing, and ils disengagement
slgeve,

Before mounting all paris on the grimary shaft, be
sure that the seal ving is insfafled (Fig, 81},

NOTE: Shift the gear shift laver bachwards, thus disengaging the reduction gear, in order to facilitate
the operation of fastening the gearbox to the transmission casing.

GEARBQOX AND EPICYCLICAL REDUCTION GEAR COMPONENTS:
SPECIFICATIONS, ASSEMBLY CLEARANCES AND PERMISSIBLE WEAR

Data ' : Wear

b Assembly clearances | mm fin) Iimits
mm {in) Y ; mm (i)
Between gearhox shaft ' 0010 to 0,108 0,35

splines and their driving - (0.0004 fo 0.0042) {8.0138)
and driven gsars .

Botwoen gearhox drving 010 to 9.20 0,50
and driven gear tooth flanks . (0.0039 fo 0.007) |  (0.0197)

t Between driven gear pinion

: toath flanks and the flanks 0070 18  } 035
' of epicyelical fined redus- {00028 to 0.0051) ©  (0.013B)
1 tion gear ' ‘
Epicychical reduction driven oear - 2041 to 2043 :
neadle seat diameter t {0.B035 to D.8043)
;
. 001 to 6,06 | 0,15
Spyciclical reduction driven gear l 2,98 to 300 | Between needies and axles 1 nnns 10 glomody | (0.0059)
nesdles diamaipr P {01177 to 0.4181) | of epicyciical reduction dii-
. ! . ¥EN Qears
i !
Epicyclical reduction driven gears axle ’ 14,400 to 14,389
diameier © (05568 to C.5863) i
. : ;
E | _ E _
Reverse shaft bush inner diemeipr | 26,065 {o 25008 ! i
{obtained by accurate lapping) : {0.9868 1o 0.9881) ]
: Between bush inner diam- : 0,083 to 0,118 | 0,30
: i star and its reverse shaft [O(0.0026 fo 0.0047) | (D.0118)
Raveres shaft diameter i 25,000 to 24,919 : !
(0.5842 e 0.2834) ;

Contsol rods release spring Gearhox sejeclion reigase springs

Spring fres fength . . . . .« . . . .. 38,5 mm {1.4370 ia) Spring free tength ., . . . ., .. 21,2 mm (0.53¢8 in)

Saring length under chack load . . . . 8,8 mm (1.2402in) | Spring length under check load . . . 16,5 mm {0.6436 in)

Check laad . . . .. .. .. 14,7 to 16,3 ko (32,4 to 35,818} | Cheekload ... .. . .. 18.4 to 20,5 kg (40,5 to 45 1)
i
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DIFFERENTIAL AND LOCK

The rear half of the tractor body is a case housing the differential assembly and its lock; it is closed
at the rear by a covar through which the power taks-off shaft projects; the belt pulley unit may be atlached

thergto.

The case upper opening allows the fitting and removal of the power take-off drive and driven gears.

Fig. 104. - Removal of engine and gearbox from rear
transmission casing.

Disassembly.

Fig., 105. - Transmission casing rear cover removal,

To remove the differential case from fractor and to dismantle it, proceed as follows:

Paris to he remaved.

The hydraulic it

Crain lubrication solt.

The gearbox from the differantial case {Fig. 104}.

The final drives (Fig. 183).

The seat

The transmission case rear cover {Fig. 108).

84

Operations and cautfons,

Remove, if instafled, the lift unit, iis off fines, and
the implement hitch.

Remove tha iwo plugs found under the fractor body.

Disconnect the rear light cable connection.

Place the differential casing on a stand and fift the
gearbox with a winch; remove bofis connecting such
two components and disconnact them by a fever.

Remoka the rear wheels and their discs.
To help the disassembly of the various units, remove
ihe mudguards.

The seal should be removed (o facititate the aper-
ations which follow.

Remove the differenlial case upper cover znd ssl
the power fake-off conlrof levers at the position
« MOTORE » (engine),

Unscrew the rear cover fasiening screws and remove
the rover by pufting and fowering it very slowly, o
allow the removal of the front bezring of the power
take-off shafl from ifs frousing.




Al the same Hime, remove from the upper opening the
gear which is thus free from the shaft end, o avoid
damages from its falling in the box.

MNoie. - 7o easily disengage the rear cover from
the ftransmission casing, sel the power (lake-off
engagement fever in the «MOTORE» (engine}

position,
Fig. 106. - Transmission casing mounied on rotary stand
ARR 2204,

The differential jock control, To inspect or replace paris remove the rear cover,
the pedal cornplete of altachmant, ike plug from the
shafi feft end, in order fo make i possible ham-
mering i out from the right side.

Differential gear casing supporis. Fasien the casing on supporl ARR 2221, mounied

on rofary sfand ARR 2204 (Fig. 108}
Remove the gear casing supporis and remove the
bevel gear, complefe.

If the differential casing /nner bearing races have fo
pe removed, use puller B 537105,

L
-l
LT
]
A,

i

:

Fig. 187, - Loch contrel spring meounting wsing fnol Fig. 108, - Bevel rving gear assembly with differential.
A 2ETHIS.

(On top, the spring is reprasented before assembly (&) and
after assembly (B} on the toal}

1. Diiferential lack.
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Pig. $08. - Rear transmission compensnts.

1. Difterantial toch - 2. Power take-off driving gear - Re. Bevel pinion roller-bearing adjustment shims - Rb. Ring for centering
pevel pinion on ring gear - Re, Ring geer adjvstment shims.

The bavel pinion. Unscrew the bevel pinion shafl fasteping nui using
wrenches A TU1108 and A 611108 and siopping
the rofation with the brass hammer A 0661322,
Remove the shaft by applying a bronze punch upen
its frent end, and hammer it ouf,
The power take-off driven gear and the spacver are
removed from the casing upper opening after satiing
the power take-off engagement lever in the position
marked « CAMBIO » fgearbox).

inspection of the strippad components of the differential casing and differential lock.
Accurately clean all stripped out components and check it the gear meshing surfaces are in good con-
ditiang;

— chack the differential gear thrust rings, and the pinion bushes and thrust hearings vs, tha wear {imits
of page 88. Wvhen replacing bushes, after assembly, ream with expanding blade reamer U 611814
to achieve the prescribed ciearance;

— check the copper lining on crown wheel hubs, and replace such parts if the coating is not sufficient;
— check the taper roller bearing and the differential axles oft seals;

— check the differential lock collar working suriace and the pin fastening. Chack the differential fock
contrel spring (Fig. 107) by a comparison of its characteristics with the specifications on page 8%

Differential casing assembly.

See Figs. 108 and 116 and in addition bear in mind that:

- the planetary casing ts secured to the bevel gsar by bolts fastened to a lorgue of 45 to 5 kgm (32 to
as H.lb);

— the differential pinion axle is held in place by two special head bolts, the same which securs the
casing to the hevel ring gear;
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Fig. $10, - Rear transmission sectional view.

Ro = Ring gear shaft adjustment shims « a = Drive wheal
shaft and spacer, up io iracior no. 403488

T

Sy P

o

— the assambly of the taper roller bearing innes N :\}
races on the casing should be made after NE
heating the bearings in an oil bath to a tem- %

applies to two bearings and o the power fake-
off driving gear, on the bevel pinfon shait {2, /
Fig. 108); 7

perature of 80° to 90° C; the same procedure ]%

— the differantial lock control spring is installed ,//
as shown by the Fig, 107 using tocl A 287033 -7

To facilitate the reassembling of the differential Fig, 111, - Bevel pinion and pesr correct tooth hearing.
case to the gearbox, we suggest placing very near

to the shaft ffont ends — by manoeuvering the

ralevant levers — the power take-off driven gear and the reduction gesr engagement sleeve.

Beve! pinion and ring gear adjustment.

Whan checking or replacing the beveal pinion and gear, the following adjustment sequence should be fol-
fowed;

a) bevel pinion shaft bearing adjustment;

b} differential case bearing adjustment;

c) tooth bearing adjustment;

d} footh hackiash adjustment.

The sequence of operalions is as follows:

a) Install the bevel pinfon shaft and its bearing, the powsr take-off driving gear, the spacer and the
adlustment shims Ra {Flg. 100). To calculate the shim thickness, subtract from 585 fo 595 mm
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Fig. 112 - Rear view of toel A 137010 for hevel pinion Fig. 113, - Right view of tool A 137890 for hgvel pinion
and gear adjustment. and gear adjustment,

b)

c)

(2.302" to 2.342") the sum of the gear width and the spacer width, Finally, check the shaft for fres

rotation and maount in place of the foregoing shims others having their total thickness minus 0,08 mm

(0,0027, which will set a 50 kg/mm (110 1b} pre-oad on the pinion bearings.

Remove the hevel pinion and mount the bevel gear complete with differenfial pinions and supports;
tighten one of the pinlons with its screw and check with 2 feeler gauge, at the other support, the
averhaut thickness of the bavel roller bearing shim rings. Divide it by two placing each of the two
halves Re on the tws supporis and check if rotation is free but without end play.

For a correct tooth bearing (Fig. 111) pay attention, at pinion assembly, to the number stamped upon
the smaller base and marked by 4 or —; this is quite necessary to defermine that thickness of ring Rb,
which will be most fit fo aveid noises during operation,

We suggest tha following sequente!

— mount the bevel pinion shaft fitted with ail its parts and with a ring Rb of any thickness:
— mount on the casing the fool A 137010, according to Figs. 192 and 113:

_ rotate the tcol shaft clockwise sa that the eccentric zone contacts the pinion base, and read on
the quadrant graduated from 92 to 84 mm (3.822" to 3.700") the value at which rotation stops. if this
value, indicated on the quadrant, exceeds the one calculated by adding of subtracting from the
theoretical distance exlsting between the pinion smaller base and the bevel gear axis {98 mm - 3.661")
the aumber marked on the pinion {not preceeded by any letter mark}, it will be necessary to replace
ring Rb.

The ring o be mounted should have a thickness increased of an amount squal to the difference
between the fwo values.

On the contrary, if the value read on quadrant results less than the cone read on the pinion after
zdding or subtracting {according to the & or — sign) from 83 mm {3.6614"}, the thickness Rb should
be decreased.

Example No. 1, Reading on the tool quadrant 834 mm
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Measure read on the pinion + 0.2 mm
Distance batween pinion and bevel gear!
§3 + 0.6 =83 2 mm (8.6674 4 0.0078 = 3.66927)

The ring Rb should be (0,2 mm thicker than the one
installed, calcuiated by sublraciing 834 —93.2 =
0,2 mm in order to set the pinion at a distance of
93.2 mm according fo ths indication marked on if




Example No. 2.

Reading on the loo! quadrant 926 mm
Measure read on the pinion — 03 mm
Listance between pinion and bevel gear:

93 —0,3=927 mm.
The ring Rb should be 0,1 mm thinner than the ong
instafled, caleulafed by subtracting 987 — 99,6 =
= 0,7 mm.

d) Check with a dial gauge the tooth backlash which should bs 0,20 mm (0.008"); the correct backiash
tan be obtained by shiiting adjusting shims Re from one support to the other, in order to set the
bevel gear farther or nearer the pinion as required. The overhaul thickness, determined accarding to

naragraph b)Y should not be altered,

SPECIFICATIONS, ASSEMBLY CLEARANCES AND FPERMISSIBLE
WEAR OF THE DIFFERENTIAL COMPONENTS

: . ; Wear lmits Wear Himits
Assembiy clearances mm {in} i {in)
Betwsen plnion and crown wheel tooth bascklash . . 2,20 {0.008) — _
Between splines of differenttal axies and their gears 8,010 tc 0,105 [ {0.0004 to 0.0y 04 {00150
Differential pinion and gear tooih backlash . . . . | 0,15 {0.5059) 04,8 {0.0197
Between bushas and differsntial pinion axie 0,620 to 0,083 [ (0.0868 to G.OMT 0,25 {00098}
Between c¢asing and differential gears . . . . . . . 0,080 to G,158 (0.0037 to 0.0062) 0,33 (0.0138)
Between diiferantial lock collar and casing . . . , . 0,120t 0,245 | (0.0047 to 0,6007) 0,5 (00197
Specifications mm {in}
Crown wheel adjustment ring shim thickness (Re,
Fla. 110} . I IR R P e 1,3-0,5-0,7 (tofer. &+ 0,02} 0.0118-0.0197-0.0275 (= 0.0008)
Bevet pinion shait adjustrnent shim tickness tbatween 3,8-3,0-4-4,144,204,3-4 44 5-4,6- | 0,1486-0,1585-0,1575-0.1414-0.1654-
pirion and rear taper hearing) . . . . ., . . . , 4.7-48 (toler. 4 002} 0.1693-0.1732-0.1772-0.1811-0,1859-
0.1880 (- D.0008) .
Bevel pinion shait bearing adjustment shim pack thick- 1,7-1,76-1,8-1,9.2-2,1-2,2-2,85-2.3 | 0.0B8%-0.088%-0,0708-0.0743-0.0757-
ness . . .. . . e e e e e (toler. 4- 0.01) 0.0827-0,0866-0.0885-0.0508
_ {= 6.0004)
Differential gear thrust sing thickness ) . . . ., ., . 1,475 to 1,505 0.0581 to Q.0800
Diﬁerentig[ ninfon round thrust washer thickness 1,4 to 1,6 0.0551 to D.0630
Tightenlng torque of bolts assembling planetary gear
casing to crown wheed . ., . ., ., ... 45 te 5 kgm &2 to 36 iy
Lifferential lock control fark spring :
i
Spdnpfresfenth . . . . . ... . ... . ... v 188 r 7.4016
Spring length under cheek foad . . . . . . PO 1266 ; 4£,9808
Checkfoad . . , . ..., .. e v e e e e e 28,5 10 31,5 kg i 62,8 to BG4 |b
!

(') Rings of bversized thickness of 04 mm (0-0038 in) are available. Wear limit of a shim: § mm (0.0304 i),




FINAL DRIVES

Each consists of a pair of gears having individual casings, mounted laterally to the differential and driven

by it {Fig. 118}

Final drive overhaul.

The major overhaul thereof should he made as Tollows:

remaval from tractor (Fig. 114). Remove the electrical ceble encrgizing the rear
tighting from connection, and lake the mudguard
away;

place the transmission casing on the stands and
remove the wheel assembly, with disc and tire,
Remove ithe final drive casings from ihe tracior and
pull autwards fo silde out the differential axle from
bevel gear. }

Mount the assembly on the rofary stand ARR 2204
with supporf ARR 2221, and remove the brake drum
fasfening nut.

Remove the drum using a universal puller (Fig. 115};
remove both final drive casing cover and driven
gears;

remove the axle inner bearing stap ring {see Fig. 118)
and push it ouwl the casing.

Stripping out of components.

Nofe. - The final driven gear removal does not

necessarify regquire removal of the casing from
fractar,
To unserew the driven shaft nut of the final drive,
mount tool A 187014 fo stop gear rofation (Fig. 118);
then use a universal pulfier provided with 2 screws
{diameter 16 MB, pitch 1,5 mm} {Fig. 117},

et

Fig. 114. - Removal of final drive casing from tractor. Fig. 115. - Removal of hrake pulley using the universal
putler.
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Fig. 116. « Final driven shaft nut removal, Fig. 117, « Removal of final drive driven gear using
universal puller {16 MB x 15 mm screw - 2 raquirad).

Inspection of components, Check ihe oif seal of the differential axles apd of the
driving wheel shaft, to prevent oif featage on Brake
bands and from fhe driving wheel,

Cheek hearings for jree running and footh backiash
(see specifications an page 3],

Assembling. When reassembling avoid damaging the seaf facated
in the differenbial bevel gear supgort,

BRAKES

The pedal and hand aciuated hand brakes act-on the pultey keyed on tha differential axies, The tractor
when used on roads requires sudden and quick braking and therefore the pedals can be conngcted by
a loack which ensures simultansous hraking action. This fact must be horm in mind when setting the
pedal free trave! which should be equal for both.

Fig. 118. - Brake assembly, pedal and hand controls.

a. Cluich coniral pedal assembly - b, Braks pedal assembly,
A= Clevis lock nuts ~ B = Caps - R — Brake band centering screws - 8 = lnner arm - T == Cuter arm - ¥ = inper arm
tfastening screw - Z = Brake band pivot pins.
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Brake nvevhaul

To be performed as follows:

Removel from tractor,

inspection.

Assembling.

Brake adjustment,

12

T remove brake bands:

— drain transmission casing ofl and remove from
the tractor the final drives, according to page 16
insfructions;

— remove the differential casing lower covers and
unscrew the screws (V, Fig. 118) remove the pedal
springs, remove the adjustment rod ends B from
oufer arm and slide i oui;

— remove the braking band end pins from the inner
rontrol arm (Z, Fig. 118} and {zke them away.

L.

Check the brake pulley surface and If necessary
iurn it down, avoiding faking deep culs which
would fmpafr its resistance;

check the differential axle seals for oil feakages;
correct any leakages smearing the ferodo lining;
replace bands if soaked with oif using tool a 517607
jor riveting;

in sddition check the shaft and pedal bushes for
wear {Fig. 118 a and b).

Make sure (hat:

— ihe screws (V. Fig. 118) are fasiensd by wire {o
the internal levers {S, Fig. 118);

— serews are facing the lractor rear end; if not,
the external Jevers T have been interchanged
and no braking action would be possible;

— when mounting final drives, avoid damaging the
differential beval pear support seal with (he
dffferential axfe end.

Fig. 119, - View of brake bands and controls.

A == Clavis lockruts - B = Caps - R == Brake band centering
sorews - T = Duter arm - ¥ = laner arm serews.

When mourfing brakes on tractor:

— ungerew the two nuls and completely screw on
the brake band cenfering screws (R, Fig. 119)
then unscrew them through 7 compalele turn, and
refighten the nuls;

— sfackern nufs A and unscrew rods (B, Fig. 118}
until the free travel of each pedal is faken up, then
screw them again iwo furns so lhal the brake
pedal fravei is about 50 mm (1.969°).

Before adjustment, the brake control lever should

be set zif the way down with respect {o [he secfor

plate.




SPECIFICATIONS OF BRAKES AND FINAL DRIVES

Data Wear [Imits

rem {in) : mm {in}

Final drive pinion and bulb gear tootk backlash .. .. . .. | 415 to 0,25 0.5
{0.0053 to 0.0088) (Q.0197)

Clearance beiwesn driven gear driven shaft splines and gear hub | =0,050 1o 0,048 0,20
J {-0.0020 fo G.0019) {0.0579)

Brake pufley diameter . . . . . . .. Lo 0L : e —_

; {3.2677) —

Brahs band shees thickness . . . . ., . ., .. .. i 8 4
{0.2362) {&:1575)

Clearance between bushes and brake pine . . ¢ ., . . .. . .. 0,040 to 6,144 G4
{00018 ta 6.00587) (0.0157)

\‘3'!’2.,].1:. adca m&s 8“‘) 1hs (5»‘«, Fa?c, 71')

STEERING AND FRONT AXLE

STEERING BOX AMD LINKAGE

Rermoval and disassembly,

The steering box removal and disassembly should be made as follows:
Parts fo be remoaved, Operations and cautions,

The batteries.

The dashhoard. Remove it with s frame from the battery hox and
the gearbox; -

detach the rear lighting cable from éen tral connee-
tion.

Steering arm from drag link.

Slacken the 4 screws fastening the batiery box to
gearhox;
remave screws fastening the steering box to gearbox;

remove the steering box with the dashboard {lift the
hattery box first). :

The steering box.

Clamp the steering box in @ vise and remove the fullowing compaonents:
Sisering arm. Use pulfifer A 7350088,

Shaft and roller, Remove fhe adjusting screw lockput and the roflet
shaft side cover fsee fig. 123),
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Worm gear shaft. Remove the steering wheel and the board; remove
the screws faslening the sleering column o the
steering box and remove the sisering shafi and is
bearings.

Mote. - When dismantling the roller bearing
outer races from ihe sleering box, do nol afler the
shim pack {8, Fig. 120},

©

Fig. 128, « Sieering hox perspective vigw.

R == Roller washars - 8 == Screw fo roller tooth aligaing
shims « T = Taper raler bearing adjusting shims - Gg and
Gp = Roller shatl seals - Vr = Adjusting scrow. Fig. 121. - Steering box mounted on tracior,

inspection of stripped oul componaenis of stearing bux and sfesring unit.

Check mating surfaces of roller and worm gear for notches or fraces of seizing. Check alignment of roller
and worm gear, this signifying that the roller and worm screw reciprocal position is correct: i otherwise,
the shims should be changed (&, Fig, 120).

Check for clearance belween bushes end the roller shaft, according to specifications of page 6 and
repiace sushes whean limils are exceaded, in order to maintain proper mesh between roller and worm gesay.

Ream bushes after assembly, using reamer & §11918 to achisve the correct diameter, -

if rofler shows end play, due to wear of the twe washers {R, Fig. 122), repiace the shaft also, being the
parts riveted together.

Check ths taper roller bearing for fres play and the roller shalt oll sesl.

Check sieering arm and drag finks for straighiness; if hent, straighten them and make sure that thelr
strength is unimpaired.

Steeting box assembly.

Paris fo be assembled. Operations and caufions.

The rolfer shaft bushes. If bushes have hesn replaced, after reassembly ream
thern using reamer W 811818 up fo {he diameler
specified in page 8.
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The lower taper roller bearing outer races and
- shims (8, Fig. 122).

Fig. 122, - Roller t00th cross-sectign.

R = Roller washears - § = Shims centenng screw to rofter -
T = Centerlng shims taper hearing adjusting shims.

The worm gsar, with the taper roler bearing ad-
justing shims (T, Fig. 122},

The rcller shaft, the cover and the steering arm,

—

Adiustment of rolfer aﬁd warm gear bearing.

To avoid allering the sefting of rofler ang worm
gear, the shim pack § thickness should be varied if
the worm gear, the roller or the steering box have
besn replaced; the shims pack should then he
adjusted as folfows:

a) mount fthe worm gear assembly, after smearing
it with red lead compound, and adjust clearance
of taper roller bearings;

b) mount the rolfer, shaft, cover and the steering
arm;

¢} adjvst the roller and worm gear hearing accord-
ing fo indicalions foliowing.

Note. - Each varfalion of shims S, calls for a
new adjusiment of bearings with shims T,

Fig. 123. - tongitudinal section of roller iooth shaft

Gg and Gp = Seafs « Yy = Adjusting screw.

Mount the worm gear shaft with its bearing shims
and check it for free rotation which must beg ac-
complished without excessive efarf.

The correct functloning of the mechanism requires
that the dislance befween roffer and worm gear be
as smalfl as possible and terrespoanding o the original
specifications,

Ta ihis end, after mounting the ynit and positioned
the sieering arm as in Frg. 122 fihis cotresponding fo
straight forward muotion of the tractor) the adjusting
scraw (Vv, Fig, 123} should be screwed on, fn arder
te take up the play between rofier and WOrm screw;
in addition, check that this condition remains un-
varied as the steering wheel is turned 309, Ieft and
rght,

After adjustment, tighten the lock nut of screw ¥r.

To refit the guide box assembly to tractor reverse the dismantling procedure.

Adfter assembly, service the guide bex with SAE 86 off and the drag link grease nipple with chassis grsase.
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Siearing lesis.

After adjustment, check the steering wheels alignment with the tractor axis; nevertheless a toe-in of abaut
5 ynm (018687 and a camber of 2¢ are acceptable,

Check tightening of the steering lever holts and the cross tie-rod clamps and check tie-rods and levers
for straightness, tc avoid early front fire wear.

SPECIFICATIONS, ASSEMBLY CLEARANCES AND PERMISSIBLE WEAR OF STEERING
MECHANISM (STEERING BOX), TIE-RODS AND LEVERS

i

0 7 0
_ : i

! : i Wear
mﬁf{?n) Assembly cleatances | mo {in) i limitg
. . mm {in}
i
: |
1eering hoy bush inner diamster 34,925 to 34,830 :
(1.3750 to 1.3760) | .
Botween steering roifer shaft 0,025 to 0,078 . D15
and its steering box bush ] (0,000 to 0,0030) | {0.0059)

Staeting roller sheft diamefer - 34,900 to 34,875
{1.3740 to 1.3780)

Cover bush inner diameier {ater press 4,918 to 34,937

fittimg) {1.3745 to L3V55) . ) )
: Between steering rofler shaft 0,012 to 0,052 015

" ; and Its bush oo stesring beox (0.0005 o 0.0074) | (0.0059)
Steering control roller shaft diameter 34,875 10 34,800 | SOV ;

{1.5730 o L3M0) !

Lipper hush innet diameter of steering 29,020 o 20.072(%
transmission lever (1.1425 to 1.1446) : Between upper bush Inper |-

diamater and the steering . 0,020 to 0106 0,35

iransmission [ower lever ! (0.0008 to D.QD41Y (£.0188)

Stearing transmission bever pivotdizm- | 28,067 to 28,000(%]  pivel

eter {SecHon A-A, Fig. 126} £1.1404 o 1.1417)

tnrier dizmeter of lower bush of sfeer- 38,025 to 3B,087
ing arm (1.4070 to 1.4995) 5 i bush i ‘
stween fower bush innef | o poe 6 0998 0,35

diameter and tha steering o
arm lower pivot t(0.0050 to D.0OGD) {0138}

37,961 to 38,000
(1.4845 to 1.4881) |
!

Steering arm pivol diameter

|
|
Drag-Hnk bush inner diameisr l 12,000 to 12,043
’ ©(0.4724 fo 0.4741) :
| Beiween drag-link end bush 0,000 1o 4,470 03
|l ant its pivol [0.0008 to {.ODPEY {L.0118)
bo15,873 to 12,000
{04714 to 04724}

Drag-link pivet diameter

Note. - The steering arm upper and jower bushes shall be mounted inlo their seats on the suppott with an interference
of 0,05 to 0,28 mm {0.0020 to £.0081 in), bushes for steerjng box side cover shall be mounted with an interference
of 0,013 to 0,063 mm (0.0006 to 0.0028 in)

Assambling lotgue of steering wansverss tle-tod clamp screws is of 2.5 kgm {1871 .15}

(0} The date are the pre-modificetion ones; the post-modification ones {from Tracior with irame Mo, 408251) have been increased
of t mm (00394 in}.
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ERONT AXLE

Checking the front axle,

Removal (Fig. 124). Piace the engine sump on a stand or hydraulic jack;
drain radfalor water and siacken the rubber cleeves
barmd clamps;

disconnect the drag link from the steering arm and
the radiaior shubter controt fram s front end;

disconnect the head lamp cable cannection; fasten
ifre iwo ends of a rope in the radiaior upper section
and Inserl wooden two wedges to stop front axie
oscillation; remove the sump screws faslening is
forward entd o the radiator support and move ffe
frant axle assembly forward,

remove the radizior cowfing and the radiator,

Dismanting. Apply front axfe to rofary sland fsee Fig. 125
To sirip it out refer fo fig. 126.

' Checking components. ' After mounting the hubs check bearings which
should rotate freely without any noticeatle end play;
check surfaces and plays of king pins and of the

! : . axle pivat pin with their bushes;

i check the bronze thrust tings ihicknesses and

repiace them if in excess of wear #mits (see tabte

o page T8).

Fig. 124, - Removal of front axle and radiator from engine. Fig. 125, - Front axle mounted on retary stand for pver-
hauling.
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Fig. 126. - Freni axle secfion.

Check the whee! hub cover rubber seals which must
ensure protection against sfush and moisture infil-
tration from oulside inta the bearing; set near o
the wheel a surface gauge and rofate the whesel lo
check the disc and iim for deformation: this check
concerns both sfeering whee/fs,

Chack the camber of the steering wheels by faying 2
square in the vertical plane along the whesl axis,
and checking if for any iwo opposite poinis on ihe
rim, the difference between measured distances is
constan{;

check front lires for wear and replace them if their
central steering ribs are loo worn.

ling.
Assembling Assemble arle according fo Fig, 128; no diffficulty

should be experienced.

Nate., - The fower bronze thrust bearing of the
steering knuckle shall be installed with its Jubrication
passages facing the sieel upper hrust hearing.
End the assembly by greasing ihe hinge pivol, the
steering knuckles, the front whee! hub cover and the
front wheel hub with chassis grease,
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SPECIFICATIONS, ASSEMBLY CLEARANCES AND PERMISSIBLE WEAR
FRONT AXLE COMPONENTS

T

. Data ] Wear
mm {in) Assembly clearances mm (in} Himits
mim {in)
Axle hinge plvet bush inner diameter
(dimension fo be obtained after (ﬁgéggg Eg fgﬁgggj :
bush press-fitling) (9 . ' ;
! Between bush and front axle ¢ 0425 1o 11z | 0,35
. i hinge pivot o (0.801Q to 8.0044) P l0a13R)
Axie hinge pivol diamater 21,475 t0 32,000 : :
{1.258% to 1.2508)
. : ‘. Minimum
Axle support thrust 1ing thickness 310 o 3,25 — — P
! (01220 to 0.1280) : { thickness 2
i : ; G
Stearing kauckle bush inner diamster ‘ i
{Simensicn to be fbtained after | (faig_z;g ;fg ?s‘igg;) : :
h -{iiEi ' . ; ;
bush press-fiifing} (') [ Between bush inner diam- | 0005t G112 | o3
: ster and king pin 100010 to 0.0044) | (0.6138)
Steering knuckle pivet diamster { 87,978 to 38,000 I
{1.4951 to 1.4%67) :
H !
Axte thrust bearing cup thickness ' 0.3 to 1,08 ¢ Minimuym
{' {0.0358 to 0.0428) - — i thickness 0.8
_. : , (6.0238)
i i ;
o : i
Axbe hinge thrust bearing thitkness i 3829 to 4,000 ! Mintmum
H H
! (0.1843 to 0.1575) - i — thickness 3

i 01181
|

(‘) Axle hinge pivot bushes and steering knuckie bushes shall be mounted into thair seats with an interfersace of 0,08 1o 0,23 mum

{0.0020 to 0.6081 in),
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Fig. 127, - Electrical diagram of fractors series 404,

%. CGenerstar - M. Starting motor - €. Glow plugs. - B. 12V Batlery - A. Horn, oplional - BA, Horn bultsn - FPA. Horn

fugse - P. Headlights, with a 5045 W bulb - 6R. Control box - BC. Fuse bax - FPG. Control box fuse - LS, Battery charge

warning Hoht - FC. Deshboard lamp - CLA. Lighting and sterting key switch - CA. Starting lever switch « FP, Right failight -
EPT, Combination number plate and lelt tail light - GIP. Z-pole sacket - BR, Kear lamp {opfonal).
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ELECTRICAL SYSTEM

DESCRIPTION

The tractors belonging to the 486 series are equipped with a 24 V system, including generating, starting
and lighting unite. The diagram of Fig. 127 includes:

No. 1 Fiat generator {type R 115-140/24-1500 Var, 2), 140 W, replaced by a generator type
DC 115/2471/3 C starting from engine Mo. 003045 up.

— No. 1 Fiat confrol kox Mod. A;"3-1413,?2f1, replaced by a Mod. &GP 1/24/7 unit,

CAUTION: The contro! box Mod. Af&-i#ﬁ;zd may be used with both generator types, whilst the
GP1/24/7 unit must be used with generator Mod. DC 115/24/73 C only. See defails in the respective

chapters,

— No. 1 fuse (16 A) for the control box protection;

— No. 2 batteries (12 V), of 54 Ah capacity at 20 hrs. discharge, connected in series;
- No. 1 electric starter (3 Kw} squipped with 2 soleroid Mod. E 115.3/24;

~ No, 1 five-position starting and lighting switch;

- No. 1 three-position lever type switch for starting and glow plugs;

— Mo, 4 glow plugs (140 W);

— No. 2 three-light headlamps, sach with a 50/45 W hult for driving and passing lghis and a 10 W bulh
faor parking light;

— No, 1 dashboard lamp with 18 W bulb:

-~ No. 1 battery charge warning light (10 W) bulb;

-~ Ne. 1 fuse box with four 8 A fuses for equipment protection;
— Me. 1 tallight with 10 W bulb;

~ No. 1 combination number plate and tailight with 18 W bulb;
— No. 1 two-pofe rear socket:

— Neo. 1. rear floodfrghi (optional);

— Nao. 1 electric horn with push-button control and 8 A fuse (optional).

Lighting and starting switch.

Fach position of the key on the switeh corresponds to a, circuit, and precisely:

-— puosition 30 361 — All circuits off;
— paositien 1: 30-51 301 — Starting switch - battery charge warning light;
— positlon 2. 30-54 30/1-58 — Starting switch - battery charge warning light - front

parking light - dashbeard light - numbsr plate and
tatights - two-pole socket - 100 mm dia. floodiight
with bullt-in switch.
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— position 3: 36-51 ap/1-58.566 — Starting awitch ~ battery charge warning light - front
parking lighis « dashboard light - number plaite and
tailights - two-pole sockst - 100 mm dla. floodlight
with built in switch - passing lights.

%é’_. \
— position 4: 51-36a 3u/1-58 — Starting switch - battery charge warning light - front

parking lights - dashboard Hlght - number plate and
tailights - two-pole socket - 100 mm dia. floodlight
with built-in switch - driving lights.

The key can be removed when at positien 0 only.

Siarter switch. : '

The starting switch cperation is dependent upon the position of the comhination lighting and starting
switch.

Each position of the lever on the switch corrgsponds fo a circuit, and precisely:

— position & 15/84 — Al equipment off.
— nosition 1 15/54-19 — Blow plugs.
— pasitton & 15/54-19-68a - Glow plugs - starting.

The lever returns automatically to position 8 from levers 1 and 2.

Fuses,

The equipment belonging to the electrical sysiem is p%atected by four 8 A fuses conlained in a box placed
near the dashboard and by two other fuses.

— Fuse 54{"! protects: l.. H. side front pérking light - R. H, éicte tailight ~ 100 mm dia. {locdlight
with huilt-in switch.

— Fuse 30{2 protects: Driving lights.
— Fuse 30/1 protects: Pasgsing lights,
— Fuse 542 profects: R. H. side front parking light - dashboard light - L. H. tailight and number

clate light - two-pole socket,

pratects the control box;

— Qther fuses ﬂ 16 A: ) ]
{ TA: nrotects the elactric horn (optional).

The gensrator with spy-light, the starter and the glow plug circuits are without fuse protection,
Find the cause of fuse failure prior o replacing a fuse.
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GENERATOR TYPE R 115-140/24-1608 Var. 2

Specifications, PULEY: Flve 53 730 ﬁi} 100 m o)

Fiat genorator type R 115« 140/24 - 16880 Var, 2 {see fig. 128} having the foliowing specifications, has been
mounted up to engina No. 003044; it has then hsen replaced by generator type DC 115/24/773 €,

Maximum continuous output (24 ¥y e e e 140 W
Maximum continuous current output (Ampére-limitation at 28 VLo, 4,75-5,28 A
Speed at maximum continuous current output, at 24 V and 20° C (68 Fy . .. .. 1400-1600 R.E.M,
Maximum continuous speed . ., ., L e e 4000 R.P. M.
Exgitation . . . ... ... ..., .. e e e e e e shunt
Direction of rotation, as viewed from driving side . . . . . .. . . ... .. . clockwisa
Regulator group type . .~ . . . . . . . ... ... . Ve A3 140/24

Fig. 128 « Sectiunal view of generator type R $15-148/24 - 1500 Var. 2,

1. Radial brushes - 2. Fiald ¢oifs - 3. Polz shee fastening screw - 4. Poleshoe - 5. Driving side support - 6, Frams - 7, Armature -
8. Commutator - 8. Lubrication wick - 0, Lubricztion chamber - 11, Held coil terminal.

Bench tesfing the gensrator.

Test generator efficlency, accerding the ¢hecks listed hereafter;
Generator should always function coupled with regulator type Af3 . 14424,

ety

Generator tested as a motor, The arrangemenl consists in connecting ferminals

67 and &1, short cireulted, as shown in Fig. 128,

CN snerator shall be fed as an elsctrical motar at 24 1,
—\j/r—ﬂ,_l Check that absorbed current, under such 2 voftage,

is 3-55 A af 950-Ti50 RAM.

As test is flaished, immediately disconnect tarminals

57 and 07 (short circulted), lo avoid damaging the
field coifs as generaior speeds up.

@x_
-

Fig, 12%. - Wiring diagram for testing the genarator as
a motapr,

8, Senarator - V. Voltmeter, 30 V ,top reading - A. Ammeter,
tog reading. (Battery should supply slightly mora than 24 v,
_ a3 current is 7 A),
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Chacking generator output {constant voltage).

ampere
-
PhoS A A
6 LA
‘_.L)‘/,'\J_ «7’
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2 AN
A AT
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0 I[dﬁ"’r““ y i
®Oo0 500 (a8

Fig- 130. « Output curve of generator {ype R 115 - 140/24 -
1602 Var. 2, when warm.

{Cut-in spaed at 24V, 12001400 B.P. ML

()

O
5
NIV 5

j? ,
: 0 F
L]

Big. 134, - Wirling diagram for the sutput curve plotting
{ampére versus R.P.M.) at = constant voltage of 24 V.

M. Generator actuating motor - G, Ganerater - V. Volimeter,
30 V top reading -~ A. Ammeter, 20 A fop reading.

a|
4§

Temperature test.

84

The cutput curve shown in Fig. 130 has been oblained
with generafor heated afier a period of operaiion,

Therefore, before plotting the characteristics, mount
fhe generalor on the test bench, according fo diagram
of Fig, 13%; run il through a molor for about 30 mi-
nutes, at 2000 R.P.M.

The currend oulpul (6-55 A al 28 V) should be sup-
plied by a rheosiaf,

Stop generafor, and disconnect foad-rheostal, Rofale
generalor, gradually increasing ifs speed uniil the
veilmefer reads 24 ¥V, then measure the generafor
speed.

Such a speed represenis the cui-in spead (hot con-
ditions) and should ife befween 1230 and 1260 R.P.M.
{points on abscissa - dlagram of Fig. 130},

Stop fhe generalor, insert the joad-rheustat, and
mafniaining constant the vollage, check againsi the
various speeds the current values included in fhe
cross-fhaiched arsa of diagram in Fig. 136,

Diagram piotiing should be made rapidly when
generalor performance is beyond Jis rated ouipui
and iherefore overload right damage #,

I -/
H i
i '

3¢ 21 87 5
ik
-y
i; i67 5
= ! +
’ y 7N

Fig. 132. - Diagram of connections fo check generaiar
heatirg.

th. Genarator actuating motor ~ &. Generator - V. Yaoklimeter,
30V top reading - AL Ammeler, 10 A top reading.

{The reguiator group to be coupled to the generator should
be of the A/3-140{24 type).

if in doubt as lo the maximum tempersture of the
generalor during operation mouni it on the lest
bench, with pulfey and regufsior group, according
fo diagram of fig. 132,

Run generator during 45 minutes at 2000 R.P.M. and
during 15 minuies af 4000 R.P.M. supplying o a
resistor a current of 495 fo 555 A at 28 V.,

Overheating measured by pyromefer, should be;
— on ganerator frame) 450 C (V130 F), or Jess;

— on commutafor: 00 C (1840 F), or lese.



Checking ohmic resistance, Field-winding resistance af 20° C (68°F) should te
14.5 Io 15,6 ohms, and may be measured between
terminal 67 and ground, when gererator is assambled.

Armature resistance al 20°C (65°F) is D.520 io
0,545 ohim; it should be measured only excepiionafly
to avoid damaging the commutator bars, owing fo
the sofdering of two pieces of wires spaced of 180v,

Fig. 138. « Field winding test.

{Connect the measuring Instrument ends to terminal 67 and
to ground).

Disassembly,

Froceed as foliows:

— remove the commutator head, disconnect terminal &7, unscrew and remaove the through-boits:
~ remove commutalor end bracket and slide out the armature with the other bracket:

— clamp armature in a lead-jaw vise and remove the drive pulley and the remaining bracket.

Troubles - Repairs,

Battery charging faults may be due to:

— faulty genarator;
—~ other trouble In the sysitem,

Make sure to locate trouble first. The teli-tale lamp may furnish an indication with engine stoppad or
running at different speed rates,

if the generator is fauity, the cause may be sometimes found elsewhere, and particularly in the regulator
group or in the circuits; therefore, the operatar should take care of generator efficiency and also check
the regulator group and the whole system in order to prevent repelition of the generator froyble after its
reconditioning.

The battery charge spy lamp may be helpful to detect trouble. If when infroducing the siariing and lighting
key, and sefting it on position 1, the battery gignal lamp remains lighted, the generator is normal; i
engine is being siarfed and accelerated to a given speed, the light should go oui. .

If, an the conirary, the lamp goes out only when engine has reached high speeds, the trouble may be
due to faulty windings {grounded or short circuited}, or to the armature.

Generally, the higher the R.M.P, rate at which the charging begins, the higher the potential damage.

I the lamp remains lighted, this indicates an interruption between the generator cables and the ragulator
group; or shows that the group contacts are oxidized, and internal connections dissoldered; or that some
genarator coll is interrupted, or completely grounded.

lf the above procedure feaves the Hght out and ihe trouble persists also after replacing the bulb this
signifies that the trouble is to be found between bulk holder and switch, or betwsen switch and the con-
nections of the components branched upon it

When the battery indicator light goes out to go on again the engine speed being steady the fault js pro-
bably due to the regulater group or fuse or to- the electric connsctions (the Jacks),
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Generater repairs are to he carried out as follows:

a} Brushes.

if broken, chipped, or worn outf, replace thern with spars parts furnished by the FIAT Company - Sezione
Ricambi. Be sure to avoid the installation of other brush makes, as FIAT spares only can ensure a reguiar
znd long lasting operation of both commutator and generator,

b}y Field-winding.

Check field coils by circulating test bench current though them (Fig. 133) and measuring the vollage and
the current with the bench instruments, then calculating the coils resistance,

if connections alone are interrupted, repair them carefully: but if the winding is damaged reglace the as-
sembly with a new FIAT spare. We do not suggest making fisid ¢olls, 25 a specfal procedurs israguirad.

Pole-shoe’screws should then be fully tightened to set the air gap al Hs previous value, Reboring of
pole-shoes must naver be resorted to, if the air gap (see tahle on pags 87) is not ohigined: we advise
warning up somewhat the cails, which are aiready shaped, to facilitate their instaliation.

¢} Armatire,

Commulator. — 1§ commutator bar surface contacting the brushes is worn or out-of-round, turn down
the commutaior. Be careful when fixing the armaturs in a lathe and centering it, as the instailation
-of armature assambly between centers is not possible. Commutator centeting should be most zccurate,
as commutator out-of-round, measured on brush ways should not exceed 001 mm {0.0004").  After
commutator furning undercut the mica between bars using a saw blade to a depth of 1 mm (0.0394*),

Armature winding, — If damage is in the armature winding, replace the whole assembly, It Is not advisable
to aftempt making & new coll, 25 a special procedure would be required. Armature checks are to be
made with the instruments illustrated in Flgs. 134 and 135.

Fig. 134. - Checking the armature with twin-contact toal, Fig. 135. . Checking the armature on ihe festing
o 1 i .
{The Interruption is located by the np indication of the apparatus wsing a blade
ammeter), {Blade vibrates &t short circuits),
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Reassembly of generater.

After any repair or replacement and hefore reassambling the generator procesd as follows:

a) blow away all dust — chisfly carbon dust — from afl components, using an air jet:

b} clean brush halders and the commutatar end bracket from grease and carbon dust deposits, using
a dry cloth; :

¢} clean commutator surface, remaving carbon dust between bars, Avoid using emery paper or cloth
soaked with gasoline, or solvents,

d) check brushes for play inside brush-holders, against the values listed below:
- ¢ross clearance . . ., ., ., . oL 01 te 6,3 mm (0.8035" tq 0.6118%
— end clearance . . . ., Tt oL 6210 0.5 mm (0_.0878" to £.01877)
g) check brush gpring pressure which should be 69 to 76 kg (1.521 to 1.673 I8.);

f) service with high melting point grease the bal} bearing, the commutater ang bracket bush and the
recess at the end of the hushes {18, Fig.l 128y and replenish with ol SAE 50 HD the wick of the same
bracket,

The sequence shown in the chapter & Covering disassembly » should be reversed to reassemble the
generator.  Mind that when assembling the drive end bracket, iis introduction may be facilitated by halding
laterally both brushes and springs, .

Alter reassembling, repeat the functional checks as shown in paragraph « Bench testing the generator »,

FIAT GENERATOR R 115-140/24 - 1680¢ Var. 2 - SPECIFICATIONS

]
Hems Valuas
S —
j Speed . L v rpam. 301150
Cperationa! iest as mator | |, G e e e Voltage . . . ..., D4
: i E Curreat .., . L, 255 A
Running generator befors plottiag of the curve {hot condi- | | \S/gﬁige A T Epm, 22800\?
tinn-ron duration: 50 minutes), amp, versus reve ) Cumrsnt . .., , . 555 A
of 45 min. at 2000 r.p.m,
P Rumnlng . .o ? of 15 min. at 4000 e p.m.
Quiput cusrent ., ., , . e, 52503 A
. . . Voltage . . ..., 0 Y
Reating test . . . . .. . ., T e Commutator fempsrature
Increment . . . ., .. . opt more than: gge o {1042 Fy
Casing temperature
fncrement . ., . ., not more than; 450 o a5y
Resistance, at 200 C; !
—Held-eoils , . .., ., .. .. . e e li' 14.5-155 ohm.
Tamalure L. 0.520-0,545 ohm.
Commutator bar maximum alfowaed aui~af-roung ., ., . 0,01 mm £0.00039%)
Emshduratiﬂn‘.......“.,......“.I 158G-2500 Haurs
Pressure by springs on brushes {osw} ., ., ... 1 0:58-0,7¢ kg {1.521-1,575 1.}
Brush cross clearance insige brush-holders . . . | | | 0102 mm {0.00359"-9,0118M
Brush end clearance . . . ., , . . e 0308 mm {0.0118"-0.0238")
Diametar between pole shoes midide tine , , , . | . 06708 mm (2,779 -5,787° 3
Alrgap . . ..., .. R 0,3-6.457 mm (0.0118"-0.0126")
Tightening torgue of drive pultey nut , ., . | ¥ kom (80,62 ft.ib)
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GENERATOR TYPE DC 115/24/73 C

Specifications. Puidex '?/No TR (G.O_ 28 fhm}

The generator type BC 115224/1/3 €, iHustrated in Fig. 138, has been mounfed beginning from engine
Na. 005045; its specifications are:

VORAGE « « v o v v s e e e e e e e e e e 4V
Maximum confinuous current (ampere - lmited) . . . . . . oo 74
Maximum CUITERT o v v« v 0 o v s a e e e e e e e e e e e e BS A
Maximum continuous powsr . . . . e 166 W
MAXIIIU POWET  + « v v 0 v v e ot e e e e e e e e 23w
Cutin speed, 24 V, 200 C (88OF) . . . .+ . v o oo e v oo« 1550 to 1650 R.P.M.
Speed of maximum continuous current, 7A, 20°C {(B8°F) .. ... . . . DL . 1725 to 1875 R.P.WL
Speed of maximum current, 85 A at 200C (B&FY . ... .. ... .. ... 1778 to 1930 R.P.ML.
Maximum continuous speed . . . L L 0 e e s s e e e e e 5800 R, P.ML
Rotation {(from drive side} . . . . .« v o o oo e e e clochwise
Exelallon . . . . . L o 0 e e e e e e e e e e shunt
Regulator group . . . . . . . e e e e e type% A’Jg';ﬁ’{:ﬁin

Main features of this generaior compared with the preceding one are: completely enclosed, more power,
reaction type brushes,

Reaction brushes are adveniageous as vibrations against the brush-holders are reduced, compared fo
the radial typs. .

For ecual brush sections they allow a larger contact surface on the commutator, thus reducing both
sparkling and temperature: the excitation current also is reduced, and the regulator group contacts,
voltage and current regulators have longer life.

Whan the generator is coupled fo regulator group GP 1/24/7, starting (cold), it may generate a current
greater than the maximum one; but it is reduced when the internal continuous running temperature has
reached appropriate {evels {thermal equilibrium), without any damages to the components.

The feature is dus to the current regulator, which, as explained when describing the regulator group, is

thermostabilized,

L
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!
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s
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I8
Fig. 138, - Longitudinal and cross section of generator type DC 115/24/7/3 C.

Note: A t:racket is jastenad by screws {nol representad in the fHigure) io the generaior frame. Bracket must be requirsd separatsly.
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. Therefore, if required by the squipment inserted in the systam, the generator may be overcharged Without
any damage to windings: in fact, they are at ambient temperature at the start of operation and therejors
are not yet thermally stabilized.

When, after 20-30 minutes of functioning, due to ohmic resistance, the group and generator hecome
stabilized, the current reguiator reduces the current to a value confinuously possible.

The temporary overcharged operation of tha generator, aliows a guicker battery recharge, espscially if
its charge level is low, dus fo repeated and cold siartings.

The limiting current Is a function of the surraunding temperature; and therefore during the summer the
Hmiting current will be lags than during the Winter, and the generator temperatures during the various
S8A30NS are more uniform.

. A ¥
Checking the generator: troubles and re. 9 T TTTIUTT i ‘_!
medies. [ ] 1
]
. . 2 ] '
Consult diagrams of Figs. 128-1314132 for the ! ;
generator checks, and for the colf check the 0 - / \\,\f( N
Figs. 133-134-135. | LA f
‘ ' | ey B
Tests to be carried out as far generator type 8 !(\K C i
R 115-140/24.1800 Var. 2. For spacifications, see ';;\y : ,
: [
table on page 89, 6 T =
SN
Plotting the autput curve (Fig. 187), requires the 4 A ]
previous inspection of the brushes, that should | SN
e completely seated upon the comruiator, which 2 N :
takes place after ten hours of aperation, with a ' ; !
current output of 7 A at 2000 R.P.M, ol | AT 7
. _ 1930 1500 2065 2500
See page 85 for the generator troubls - shooting Fig. 137, - Output curve of gensrater type D¢ 15134713 C.
and repairs, (Beginning of battery charging, &t 24 V. 1550-1650 R.P.ML.
GENERATOR FIAT DC 1158/24/1/3 € SPECIFICATIONS
Items : Vaiues
|
— | f Speed ... .., ., . o 701330 rpom.,
Operational test as motor . . . . ., , ., = ot Valtage . o000 0 0 0T 24 W
‘ Z Curesnt ., . ., ., , Ve e e $5.65 A
Running generator befare plotting of Ajr.p.m. curve {hot J gp;e;de """" Tt e 2ao0 ;g{;‘
condiion-run duration 30 minutes) . . ., . . . . . C:jrreit P e T v B75.7.05 A
. ) ) § of 45 min. &t 2500 r.p.m.
Runniog . .. ... { of 15 min. at 3860 rp.m.
: Qutput current . ., , . ., ., PRIFIIN §75-7.% A
Heating tast , . . ., . .., .. e, . Voltage , . .. ... . .. .. " ; * o5
Commutator temperaiure, not more than , gw( (1820 7
Casing temperaturs, not more than ., . . BO* C dee Fy
Resistance at 20° € (58° F} ohm: ,
— Field-coils {betwaen terminal 67 and groend) . ., ., . 15.5-16.9 Ohm
—Amature L, L, L, Y e 4.30-0.32 Ohm
Commtaier bar maxdimum aliowsd outof-round . . . | | .01 mm (0.000257)
Brush end play with {raspect te holdersy ., ., , ., . . . . G1-64  mm (6.0039°-0.01571
Pressure by springs on brushes G ! 0.88-0.76 kg (1.58-1.67 16}
Diameter between pole shoes middle fing . . . . . | e TOE-10TE mm (2.775".2,785"
Airgap . . e R i; 0,3-0,45 men (0,0118-0,0171
Tightening torque of drive pullsy net . , . e e T kam (508 fi.lb,}
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CONTROL BOX MOD. A/3.-140/24

Bescription.

The Fiat Af3-146/24 requlator unit containg three elements: voliage regulator, current limiting regulator
and circuit-breaker. These three elements (Fig. 138), fastened o the block, are enclosed in a sealing
cover, equipped with gagket, which prevents shocks, dust and dampness.

Note. - A distinction will be made in the test between modifications made on regulator unlts with numbers
up to 088817 and on those with numbers starting 088918 up: the numbsars are marked on the
Covar.

Figs. 139 and 140 represent voltape regulator and circuit breaker; the cuirent limiting reguldtor looks
guite similar to the veltage regulator,

Fig. 141 represents the wiring diagrams of the regulator units mounted on tractors series 406, and bearing
the production number up o 088917 and from number 088918 up. The diagrams have thick lines to represent
the colls in series on the generator rechargs circuit, to differentiate them from the shurted onss on the
same circuil,

Alt armature stops are of the spring blade type, and adjust their load according to the calibration value,
through the screw located at each regulator unit element side,

The temperature increment due to the shunted circuit currents and deriving thermal expansion, might
influence the calibration values of tha voltage regulator and of the circult breaker. This [s prevented by
the contact hinges, which, being himefaliic, are thermally compensated,

The group bears the following terminal numbers:

— 51 - connected to positive gensrator terminal:

— 67 - connected to gensrator fleld coils;

— 31 - grounded;

-~ 30 - connected to the baitery positive terminal and to eleciric sysfem.

The wiring diagram of Fig. 127, points out the valve (FPG) protecting the regulator group.

Fig. 138 - Regulator unit {from no, 083818 up) 2& seen Fig, 138, - Cross section of reguintor unit (section shows
from the eircult breaker siga. voltage regulator).
1e Terminal 31 « 2, Terminal 51 - 3. Termiral 30 - 4. Voltage 1. Armatere adjusiment spring - 2, Calibration screw - 3. Vol-
fﬂﬂj-![attﬂ: ta current regulator connection - 5, Current reguintor 1age regulator body - 4. Armature - 5. Fixed coptaet hatder
series winding terminal soldered to circuit breaker - B Cur- screw - 6, Fized contact bridge - 7. Hinge sieel spring {the
rent regulzfor fixed contact connection with the regulating bimetallic blade is located on top),
resistance, :
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Fig. 140, - Cross section of ragulator greap. =

{Across circuit breaker), . Am . Lmm
Ty ;

1. Fized contact bracket - 2. Pre-load shim - 4, Hinge spring *

§. Calibration
campenzation

{stesl) hearing mobile contact - 4. Body - 5. Armaturs stop - 15 #2130 mm ? —

b, From Mo. 083918 up). - R. Armature rivet - €. Contact

screw - 1. Adiusiment spdng - L. Therma!
by-meallic blade - {a. Up to No. 038617 -

[T
Tt ot

gap ¢.7-0.8% mm (00275-0.08347} for armature, fitted with
rivet R for rivetless armature, the distance belween contacts

The wiring

is 1.15-1,30 mm {0.9452-0.0512"),

diagram of Fig. 127 shows the regulatar group luse.

The diagram of Fig. 142 rapresent the characteristics of the post-modification and tha pre-modification
groups. The unction zones hetween the two hatched strips, represents the functional limit between voltage
regulator end current regulator. :

important,

1. The regulation group type A/3-140/24, should function only with generater type R 115-140/24-4500 and
type DC 115/24/7/3 and derived, g

ke

The group shall never be used with a third brush generator even if of size corresponding to the
ganerator prescribed above; the elimination of the third brush would not change things: sven worse i

i would

be to connect a third brysh generator ag if it wera controlled by a regufation unit.

The reason iz that both groups and generator circuits, mainly the field coils of the generater, that
are sg reciprocally arranged as to get the best performance for the whele combination,

i

TTTTTYa 31'45'7

“/J\"thge reguiater  Cyrrent regu}la.[‘:r E-u‘t wpub ;.e-;a.’, A zr’/,-_ T T T e Crmm—— "“"‘-\I!
| i — | - % |
i = i !
L= L] [
| |
J
v

f
w1

G

a) up to grouwp No. 88017, b} from group No. 088978,

Fig. $41, - Regulation unit type A% « 148/28 eleciric diagram.

{As group Is at rest, with generator running at low spoed tha voltags ragulator and current regulator cantacts are closed whilst

those of the circuit breaker are ocpend,
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a) Characierigtic obisined as generator runs at 2000 R.P.M,, 5} Characteristic obtained as generator Muns at @000 R.P.M,,
for regulation group up to Ne. G8B317, for regulation group fram No. 083918 up.
Fig. 142, - Dutput characteristic on battery, with group af 50 = 3° ¢ {122 L 2747 F),
2, Avoid connecting group terminal 67 to generator terminal 51, even momentarily, because heavy spar-

kling and group contact oxidation would follow and contact welding would aiso eventually foliow. It is
thus indispensable o connaect terminals having the same number; as even if wrong connections are
eveniually corrected and the group functions regularly, its usefulness would be nonstheless shortened.

Shocks to regutator unit should be aveided, especially to its lower part containing the adjustment resi-
stance (Fig. 146). During the bench-testing, the group shall be mounted with its terminale placed down-
wards, and an insulating sheet shall be -interposed between the fastening support and the base.

Connection between group terminal 31 and tractor grounding shall be well secuted, otherwise the
regulation effect would fail as both the current and the shunt cails are lacking. This case allows the
genegrator to increase its voltage as speed increases and windings are burned and voltage regulator
and cut-out contacts are damaged, owing to extess of current excitation of the gensrator.

Regulator group bench festing.

To

aveld miscalculations, the regulator group performance data must be measured by instruments

perindically calibrated and accerding to the prescribed rules and methods.
No removal of group seals is allowed for taking such measurements.

Checks. | Operations and cautions.

Test efficiency of regulafor group as folfows:

a) a test bench will be provided with a2 FIAT R 115-
140124-1600 Var. 2 or FIAT DO 1151241713 C ge-
neraior, coupled to 2 mofor whoss speed may be
graduslly slopped;

by insiallation should have the measuring devices
and fnstruments, concerning fthe festing of cut-out
refay, current and vollage regulstors, according
to instructions and rufes hereaffer.

Cut-out refay, 1}y Closing voltage.

a2

Wiring should be as shown in Fig. 143:
— generator speed should be graduaily increased;
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Fig. 143, - Electrical diagram for testing the ¢ut-out relay
closing voltage,
M. Motor of tes! bench - 6, Sensrator - ¥, Voltmater.
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Fig. 144, - Electrical diagram for testing fhe inversion
current,

M. Motor of test bench - €. Generator - A. Ammeter -
V. Voltmeter,
{Batteries are connected in series and must be fully chargad,
at a capacity of 60 &h)

Yolizgs regulater.

Current regulator.

30 31 67 35
o

i i |
Fig, 145, « Blectrical connection diagram for the eheck.
fng of the voltage regulator and of the current requlator.

M. Motor of the fest bensh - 6. Senarator - V. Volimetar -
A. Ammater,

- check the vollmeler value when cui-out relsy
closes; it must be read at the moment the lamp
of 24V, 5 W, lights; insert famp befween ferminal
30 and ground.

Closing value must be 26,1 fo 95,9 ¥, for both
pre-modification and post-modification greups,
Checks should be made when cold, before coif
lemperatore Incraases,

2y Back currenf al 25+ 70° C (77 .- 5o° FL

Wiring should be made according to Fig, 144 and
generator run to 2000 R.P.M. during about 5 minutes,
making sure lhal volimeter reads at feast 59 ¥, then
decrease the generalor speed,

The ammeter pointer which was indicating a ceriain
charging eurrent will decrease and approach io zers
and begin lo show tha inveried current valys,

As the generafor progressively slows down the
ammeter diaf will show increased values, up fc a cer-
tain limit; afler that a sudden fall fo zero will e
observed, due fo the opening of fthe cut-out relay
points.  Such a current value will be pot farger
than 3 A for groups having production number o
{o 088517 and within § to 10 A for groups from
numbar 088918 up,

Note. - Such a lesi should be carried out quickly
to avoid battery diccharge. When repeafed, slart
from a stopped gensrator.

Regulation vollage at half Joad on batteries, at
508 £ 30C (122 L 3740 F),

Close the cover and connect it according to the dia-
gram of Fig, 145 and operate the group Untif the coif
temperature reaches 47 {o 53° C (117 to 127 F),

Start the generator and sfowly run it up fo the spead
rale of 2000 RP.M.;

adjusi rheosfat so that generator defivers a cirrent
of £ A (half-load current);

Chech thal af such current value, the volfage is
about 287 to 29,7 V.

Limitalion current ont Batleries.

Connect group according io wiring of Fig. 148, and
check the limitation currenf on batferics imm ectiately
after the foregoing lest, using the same instruments;
proceed as follows:

— rheosiat should be sct at its maximum resistance
value,!

~ resistance shall then be reduced uniif the current
limitation value of 5 to 55 A has been reached,
for groups up fo No. 888917, and of 4,75 io 5258 A
for groups from No. 088918 up {corresponding
volfage: 28V¥); -

- said currents should not decrease when resistance
is reduced, and on the contrary, vofiage should
go down nearly to 24 V (for groups up fo No.
(&8377).
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Regulator group repairs.

For those groups with numbers from 088918 us,
the resistance being decreased, the current shall
fncrease up lo § A, approximaiely, and the voltage
decrease down o 24V,

fn most cases when the unit does not perform correctly, it is advisable to substitufe it instead of attem pling

to repalr and calibrate M.

Exceptionatly, if in need of repair, follow the bench checks already described: successively, according fo

the data, obtained replace tha resistance, Fig. 148,
and faulty elements, Always replace complete
units. )
Compenenis elemenis as well as resisiances
should be kept info suitable containers, which
prevent their being damaged deformed, smearesd
by grease or foreign matter, sfe,

Fig. 146. « Regqulafor group botiom view,
-2, Screw and nui, festening the resisiance » 3-4, Nut ang
sup fastening the cut-out relay - 5. Nut fastening the voltage
reguiater - 8-7, Mut and sup fastening the current regulsior.

Mote. - Most {ailures, especially the important ones, such as:

— extessive wear, or cut-out relay contact sticking;
— oxidation of voltage and current regulator points:

—~ burnt or fitted points:
— shor-cirsuited colls;
— coil burning;

may be due to causes originating ouiside the regulator group and chiefly to generator misfunc-
tion, as, for example, to field winding resistance alteration, impaired circuits (cables, etc.).
Thereiore the operator should make the group operate correctly, but in addition extend his
chacking to the generator and to the charging system,

Fig. ¥7%. - Ragulater grotp {up to Me. UBRITTY as seen
fromy cuteout relay,

L Temminal tbe 31 for shunt winding snd - 2. Terminal
tube 5t - 3. Terminal fube 30,
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Fig. {48. - Regulafor group (up to No. 088317 as seen
from voltage regulator side,

f. Terminal tube 31 - 2, Tarminat tube 51 - 3. Terminal tube 30 -

4. Conneclion Irem current regidator to voltage regulatge -

5. Current regulator serfas winding end - 6. Connection of
regulator to the adiustment resistance.




. Dismantling and reassembling of group,

Remove lead seals, unscrew the nuts fastening the cover to base, remove both cover and gasket and

dismantle according fo needs.
Unweld the coll terminals connecied to other elements, and unscrew the nut fastening it to the base.

When checking or reassembling such elements, make sure that the setting serews are not belng tampered

with, as during manufacturing they have bheen sealed with varnish.

For coil terminal soldering use exclusively a neutral flux, avoiding acids,

Carefully walch the insulating washer assembling,

Bofore reinstalling the group cover, make sure that:

— the open contacts distance of the cut-out relay, when at rest, is 0,70 to 0,85 mm (0.0275" to 0. 03347
for rivet-type groups (R, Fig. 140}, and 1,15 to 1,30 mm {0.0452 "to 0.0512") for non-riveted groups;

— check the group insulation by applying 500 V at 50 cycles betwesn the magnetic coils and the base,
ad befween terminal 30 and the hase,

Mount cover when group is hot, to avoid moisture condensation after closing.

CHECKING AND CALIBRATION VALUES OF REGULATOR GROUP A/3-14024

Cut-out ralay Vaoltege regufation {when heated Cub-out refay (when
{when cold} te 500 C - 1229 F on batiery) celd on battery)
rau
Group Reguiztion veltage
Closing voliags fnversion current Battery at hali toad on Limitation current
battery
Y A Ah Y ; P
Up to Mo, 088517 25,1-25,9 not mare than 5 | 60 {Mo. 2 befteries 28,7-28,7 ! 5-5,5
‘ in series) | {with & A) [ :
| f |
i i
From Mo, 088918 up 25,1-25.8 i 3 to 10 (with 88 (No. 2 batteries j 28,7-28,7 | 4,75-5,25
wiring of Fig, 144} in series) {with 4 A) !
; i

Adjustment resistance of group (Fig. 146) at 200 C (689 F) is 138-142 ahm.
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AsHBE3
CONTROL BOX MOD. GP124/7 (Part No. #855889)

Description.
The Control Box Mod, GP 1/2§/7 is composed by three units: cut-out refay, current regulator and voltage

regulator,

Roth the voltage and the current regulators (Fig. 148) consist of a U-shaped hody with a bend on the
end of one arm and a tongue (5} on the other. An armafure (2) supported by a tension spring (1) is
fastened to the body (8). The spring is mede of two blades lying flat on each other, one of steel and the

othar bi-meialilc,

;

%
\)

EEEI STy,
3

A,

Fig. 1458, - Secfional view of the vellage regulater, Flg. 150, - Sectional view of the cuf-out refay.

c. Air gap between core axtension and armature {ip be d. Afr gap (064 to 0,75 mm = 0.085 to 0.040 in}.
measared at the pesition indicated by the aris 0-0 =099
1,71 mmoer 0.030 to 2.044 in).

1. Hinge spring (steel and bi-metallic). - 2. Armeiure. - 3, Adjusting spring, - 4. Fixed contact suppotting tp. - 5. Adjusting

spting supporting [ip. - 6. Regulation resistance. - 7. Additional resisiance in series with the shunted winding of the voltage

regulator, - 8. Base, - 8. Body, - 19, Damping resistance, - 11. Additional resistance in series 2cross the shunted windings

of the curreni regulator and cut-out reiay. - 12443, Piates clamping the leade of the windings fo the additional (7) and
ragulstion {§) resistances, - 14. Resisfance terminals insulators.

The contacts points of the elements are fixed to the armatures (2) and to a support applied to the

elements, Point resetting is camried out by using a special fool on the tongues which carry the fixed

contact paints, The cut-out refay is similar to the other two elements and is also equipped with a hinge

(1Y made of one stes! and one bi-metallic {eaves,

The armatures of the three units are equipped with adjusting springs (3). Adjusting is done by loading

the tongues (5) of the springe. The three units are fastened to the base by the threaded ands on thsir

cores and sealed by a cover with a rubber gasket. The base is provided with three terminals, the num-

bers of wich are marked on the cover connsctad {o the cables as follows: '

- 51, connested to thz generator positive terminal;

-— 81, connected to the generator field coils;

— 30, connected fo the electric aygtem.

The following resistances are riveted under the base (Fig, 158):

- the additional resisfance for the shunt winding of the voltage regulator (7} and additional resistance
for the shunt winding fo the current regulator and cubtout {(11);

— the regulator resistance (6} connected in series to the acceleration winding {a); demping resistance
(10} shunted to the penerator field-winding (between the current regulator body and ground).

Operation,

At low speeds the generator voltage fs not sufficiently strong o induce in the shunted windings of the
control box units a magnetic flux apt to attract the armature to the cores, Al armatures are therefore
at rest and the cut-out contacts are open, whilst the current and voltage regulators ones are closed.
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As the generator speed Increases the voltage and the current cutput increase creating a stronger magnetic
flux, when the generator reaches predeterminzd values of speed and voltage the magnetic Hux becomes
sufficlently strong fo win the resistance of the tension springs and eo atiract the armature to the cut-
out core to close the contacts. A current is then circulated from the generator positive terminal through
the series windings of the units (Fig. 181) to the electric system equipped and positive ferminal of the
baitery and raturning to the negative brush of the generator,

The magnetic flux induced in the series windings is added to the sne induced in the shunted windings
ta hold the cut-oul contacts more securely closed. As a rule, after the cut-out ts closed and the ge-
nerator voltage keeps on raising, the contacts of the voltage reach the predeterminad setling value. As
the contacts open due to the magnetic flux induced by the shunt winding and acting on the armature, an
acceleration winding (&) and the regulation resistance {8} are inserted in the field winding elrcult of the
generator. The regulation resistance lowets the current thro ugh the generator field winding and conse-
quently the generator voltage until the voltage regulator contacts closs again,

/r-—mww?—ﬂf ﬂﬁimﬂnl* ™
S U U

Yairage | Turoeny
regulaine Fegeistar 3

Fig. 18, - Electrical diagram of the control anit BF 1/24/7,

6. Regulation resistance - 7. Additional resistance in series
across the shunted winding of the voltage regulator - 10, Damp-
ing resisiance - 11, Additional resistance in series across the
shunted windings of the current reguiator and cut-cut refay -
a. Accelerator resistance in serfes with the regulation res- p =
istance (6) - B. 12 V batterias connected in series - €, Gen- 4B .- ] ;
grator model DC 115/24/7/3 and its modiffed verslons - R
30. Electrical equipment terminal « 31, Ground - 5. Generator !
positive ferminal - 67. Generator field winding terminal, .

Cul moul relgy

[47 e
H =

{Note: The windings of the three slements of the contrel T
box drawn with Jight lines are shunted across the geneeator -+ :
circult, those drawn with black lines are connected in seriasy, f/ —L§

Then the field winding current and consequently the generator voltage increase resulting in the re-spening
of the contacts. The cycle repeals itself and an oscillation of the armatures is maintained to keep the
voltage within the setting limits.

Tie function of the acceleration resistance (a} Is to increas= the oscillation frequency of the voltage
regulator which reduces ifs pull on the armature {2). In fact, as the conlacls open the ficld winding
current going through the acceleration cell creates a magnetic fleld which is subtracted from the gne
created by theregulator shunt winding and therefore reduces the magnetic pull on the armature, favouring
its releass,

Should current consumption exceed a cortain limit, or the battery be discharged, a great current output
will be reguired from the generator: this current induces a magasetic pull on the current regulator
armature sufficient to close it against the acticn of the springs. The contacts open and insert through
the generator field winding circult the regulation resistance and the accelsration coll with the same
resuits described above in the case of the vollage regulator, in this case it is the current which is con-
tained within set fimits. If the current output requirements remain abaove said limit, the current regulator
armature keeps on oscillating substituting the voltage regulatar one, which remains at ress,

To conclude, the current regulator limits the maximum current output of the gensrator, whilst the
voltage regulator ensures through the system a voltage ranging within pre-determined limits (calibration
limits), not harmful to the battery, for all the charging range which requires an output below the maximum
values from the generator, squipment and battery.

The maximum powsr s reached at the operational limit between the two units {current and voliage
regulators} and is also known as peak-load.
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The damper resistance coil (10) protects the voltage and current regulator contacts from the sparking
deriving from the electromagnetic energy of the flald coils during the opening cycles by grounding part

aof the ensrgy.

When the generaier slows down to a point where its voltage is lower than the battery voltage, a reverse
current is prodused from battery to generator. This reverse current will go through the series windings
of the current regulator and cut-out in the opposite direction. No consequences will darive to the
current regulator, as the current [s not strong encugh to pull the armature, but Jt will demagnstize sgme-
what the cut-out relay which has the contacts closed, so that as soon as the reverse current will reach
a certain value the armature will be released causing the contacts o open and consequently discharging
from battery to generator will be prevented.

Finally note the functional Importance of the bi-metallic blades which together with tha steel ones make
up the fastening hinges of the armatures (1, Figs, 148 and 150).

The passage of current across the shunted windings of the coniro! box units causes a temperature tise,
which produces an increment of the ohmic resistance, and consequently the guantity of current going
through them Is reduced. As for the armatures, the current reductlon resuits in less magnetic pull;
thereiore a voltage higher than the set values would be needsd in summertime to open the voltage regulator
tontacts and close the cuf-out contacts,

To compansate tha reduction of the magnetic pull on the armatures, the blmetallic blade which makes
up the hinges is so disposed as fo gradually reduce the tension in the spring as the ferperature riges,

In the case of the voltage regulator the action of the bi-metallic blade is more than sufficient to maintaln
the set voltage against the veriations of ambient temperature (thermal overcompensation), therefore the

setting is slightly lower In the summer and slightly higher in the winter. This sefting value of the voliage

which varies slightly according to the temperafure favours long life of the batteries the voltage of which,
when current passes through, decreases as the slectrolyte temperature increases, and on its part elec-
trolyte also is sensitive to the surrounding temperature.

Therefore, should the voltage seiting of the voltage regulator not foliow the recuiremants of the batiery
temperature conditions, the following trouble would develop:

- when room temperature /s high, the voltage would exceed the set limits and the battery would ke
compelted to absorb a very strong current resulting in excessive alectrolysis and consequenily wear
of plates, insulators, ete.;

— when reom temperature is low, the voltage would be scarce and could not ensure a correct recharg-
ing rate.

Also in the current regulator, the bi-metallic biade {1, Fig. 182) which is part of the spring hinge of ths
armature is so disposed as fo gradually reduce the tension as temperature rises.

But, as explained above regarding the other two Unils {voliage regulator and cut-ouf), as the shunt winding
temperature rises the current put across it decreases and consequently also decreases the magnetic putl!
on the armature. When the unit is cold this results in a higher regulated current and when it is hot a
lower current because of the bi-metallic blade.

The bi-metalllc spring of the current reguiator works as thermal compensation of the current going
through it and determines the following advantages:

~ at the start or after an interval of about 2 hours from the last period of operation, the control box is
at room temperature (that is, not thermally siahilized) and therefore, as explained hefore, the regulated
current Is hgher than the maximum continuous permissible one for the generator, and should the
system require It, the generator DC.115/24/7/3 E can be overloaded.

When the contral box and generator temperatures rise, the bi-metallic blade reduces (in ebouf 20
o 30 minutes) the regutated current to a value which the generator can tolerate, therafors the tam-
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porary overload of the generator not only does not damage the windings but is goad for the hattery .
particularly when the charge is low, which may happen after difficuit or repeated cold sfarting or after
the kind of work which requires repeated startings for short hauls;

— the regulated current is dependent upon the BB ARy
temperature of the surroundings and wil] be 1 EHERENT 3EEALATG ;
higher or lower depanding upen a low (Wintar) PITE RELILATTR g
or high (Summer) temperature, which for the
generator means more uniformity of fempe-
rature through the seasons,

The curve of 2 hot control box is plotted in Fig. 153
and as ong can notice it starts with an almast
horizental line which shows that the current is
maintained constant up to a certain voltage, then
drops quickly,

The Junction area between the two strips shows
the operating limit between the voltage and cur-
rent regulators. -Fig. #52. « Front view of the cantro] hox.

1. Current regulator armature hings - 4. Fixed Contact support
fio - 5. Adjusting spring suppott lip - 348730, Tarminals,

This regulation systam takes full advantags of the generator output and maintains the battery at a good
level of charging even after difficult or sften repoated starts. Should the battery be dischargad, it wiil
ha recharged with the maximum cutput current up to a high charge (28 V) and when ths latter is exceeded
(28,5 V) the voltage regulator intervenes to reduce the generator charge (all electrical equipment off).
When the battery Is charged, the defivery current is reduced to a few amperes to prevent excessive
electrolysis, overheating, insulator damage.

IMPORTANT

1.~ The control box mod. GP 1/24/7 must only operate together with the generator mod, DC 115/24/7/3;
this limitation is necessary for two reasons:

a) only the generators specified above can be overloaded at cold starting;

b) the contro! bex has been designed fo suit V
these generators and the field windings have
been designed to suit the control box. Shauld o i 4
the latter be connected to a different genera- = ”./ =7 5
tor, the operation would be incorrest, the 28—t : ¥

settings would changs, the useful life of the

centacts would be pratically shortened and 26} . >

the generator would soon be put out of use. : Vg

2. - An Incorrect connection of the conirol box . | o §
terminal No. 67 with the gensrator termina! No. 51 o ’ T 58 78R
produces immediately a strang sparking eHect Fig. 153. - Regulalion characieristics {velt-ampere) of
which oxidizes the contacts of the elements of the control box madel GP 1/24/7 on ihe battery (curve
o X , plotted with data obtained at an ambiont temperature of
the control unil, if protracted fonger it caneasily 860 4 30 C == 1229 3 37 F and generator speed of 3500 r.o.m,).

99




cause spark welding of the contfacts. If is therefore absolutely necessary to connact terminals bearing
the same number, keeping in mind that aven if the wrong connactions are corrected and the operation be-
cormes normal again, the useful life has been nonetheless shortened.

8. - The controf box should never undergo shocks of any kind, particularly the Jower side which houses

the resistances (Fig. 189),
During bench testing the box must be positioned with the terminals downwards, and with an insulater

lining between the bench mounting and the baess.
4. - The grounding connection between the control box and the tractor must be secure, otherwisa there
witl be ne regulation there being no current going across the shung windings. In this case the generator

voltage output which increases with speed (as it is not regulated). will burn the winding ends and dete-
riorate the voltage and current regulator contacts due to the excess of current across the field winding

of the generator,

Bench testing « Instructions.

To check the performance of the control box mod. GP 1724/ start with the %ollowing onerations without
ursealing the unit:
— place on the bench a gensrator modef DT 115/24/7/3 (regardless of modification A, B, ete:

— cannect the generator to an sleciric motor the speed of which can underge fine variations GVEr a wice
range and provide a 30 V battery;

— meke ready the insfrumants and gaugas necessary {o the elements of the contrel box keeping in ming
that dependable resulis are dependent upon the observance of the rules and procedure which will

he given helow.

Caution: The test must absolutely be performed at the iemperature specified far each contro! and after
at least 30 minute operation 1. e., when ths temperature congition gpecified has been reached.

This requires a special oven suitable for the thermal stabilization of the control boxes, Tests performed
otherwise will not give dependable results.

Cut-out rafay check. a} Confact closing voltage at 25°+ 100 C {770 -1
== 80° F} ambient femperature,

In surroundings with the temperature specified abore
connect lhe conirol bor according io ihe wiring

ki Hi, to 18 minutes.

5t &7 a0 This preliminary operation aflows the unit fo reach
; the thermal level aflowing the cut-ouf shunt winding
and the bimetallic spring blade fo reach thermal
stability affer an initfal period during which the
voitage osciffates considerably,

{mmediafely after oblaining thermal stabifity, star-
ling from an jnactive geperalor, gradually increase
ihe speed to check the voltmeter for the value of
the cul-ouf eceontact closing voltage, which should
read 251 o 259 ¥ when the light goes on.

fi b) Reverse curreni (in ambient temperafure of
5%« 108 C = 775 4 5D Fl.

Fig. 154, « Eleciricsl diagram of the arrangement far testi ng

the cut-out refay contact ciosing femperature. This lesi sould be performed immediaiely afier the
M. Test bench electric motor - G. Generator DC 115/24/7/3 contact closing voliage test, in order to keey the
and ite modified versione - v, Volmeter, 33 V iop reading. thermal stability reached in ihe preceding  fest,
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Fig. 155 - Elsctrical diagram of the arrangement for
testing the cul-out relay retum correni

M. Test bench slectiic motor - &. Generator DC $15/24/7/3

" and jts modified versions - A, Ammetar - V, Voltmeter, 30V

top reading.

Voltage regulator check,

Current regulator check,

3—r
81 67 a0
[
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Fig. 158, - Electrlcal dimgram of the arangemani for
testing the voltage and current regulators,

4.
£l

o

M. Test banch slectic motor - G. Generator DC 115/24/7/3
and iis modifiad verslons ~ V. Valtemeter, 80V top reading -
A. Ammeter, 10 A top reading.

Hook up according fo the wiring diagram of Fig. 157
and run the generafor up fo 3500 RP.M, fiolding
it at this speed for 5 minutes,

See that the voltmeler reads at feast 29 V, then
gradually decrease the generalor speed. The ampero-
meler indicafor which had shown at first a certain
amount of charging current, will gradually go Io
zerg, then will show the revsrse eurrent on the
opposite scale.  As the generaior speed gradually
dacreases, the reverse current vill increase up loa
given limit at which it will drop to zero {cut-out
contacts open). Said limit represents the masimum
reverse current value which should ba 6 fo 14 A,

Mote, - To repeat ihe fest, if necessary, bagin
from a slopped gensralor to avoid incorrect readings
due to residual magnetism in the magnetic material
of the cut-out,

Regulaiion voltage on half-charged battery (ambient
femperature of 30°:£ 3°C or 1220+ 37,40 F),

Connect the group according to ihe diagram of
Fig. 136 and operals i af 80°4- 3° C femperafure
for about 30 minutes, with 2 half-charge currant
output corresponding o § A.

Immedialely afterwards, mainizining the box ai an
ambient temperaiure of 50° 4 3° C siop the generator
and run it again al a graduatly increasing speed up
to 3800 rpm; adfust the rheostat so to sef the ge-
nerator half-charging with a current of 54 at 28,7
fo 29,7 V.

Regulation current on baflery: this check must im-
mediately follow the preceding one.

Connpect the unitl according to the diagram of Flg. 156
and connect the rheostat mavimum resistance;
operate the unit al 50+ 30 C ambient lemperature
for 30 minutes, at regufation curreni speed (o this
end decrease the resisiance of rheestiat until ihe
current remains abouf constant and ihe voliage
drops) and ai the specified P8 V. Al the end check
that the oulput current has Lecome stablo {i. e,
thermal stability has been reached); stap the gensrator
and connect the rheosiat maximum resistance, siart
it again and run it up lo 3500 R.P.M.;

decrease {he resistance gradually unbil ihe voltmeier
indicates 28 V and ihe ammefer a regulation current
of 66 fo 74 A,

As the resistance continues to decrease the currani
should slowly rise, and the volfage drop sharply
almnpst 1o 24V,
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Trouble.shooting. ,

The various cases which may occur during the operation of the contfrol box are the following:

A - Low charging rate with a fully charged baifery.
This is the condition of a generator-control box sysiem working correctly,

B - High charging rate with a fully charged batflery,

This condition indicates that the voltage regulalor does not limit the output as It should because a high
charging rate not only damages the already fully-charged batteries, but also the eguiprment of the system,
The causges are the following:

ay high voitage regulator setfing;
b} defective volfage regulator windings or additional resistance (7, Flg. 158);

¢} short circuit across the generator positive terminal and field winding which prevents the current from
passing through the regulation resistance at voltage reguletor contacts opening:

d} insufficient connection between control box and generator through mass:

e} high temperature which reduces the baitery electromotive force reacting to the charge, so that the
batiery absorbs a high charging current aven if the regulator set voltage 1s normal;

f} self-welding of the voltage and current regulator contacts,

in all the above cases, excluding case ), one of the fwo following cenditions will secur on disconnacting
the cable &7 from gersrator to control box:

1) Qutput remaing high {irouble coverad by polnt ¢).

2} The output stops completely (the trouble lies In the control box which should be checked as to pointg
a}, b}, dy and f).

Note - )f the generator output remains high even after a fong period of charging but neither trouble nor
high temperature show up in the control box, the battery is oid or maintenance wrong. It does not absorb
any more currant, the voltage does not rise above a certain value and the generator current does not dacrease.

C - Discharged battery and high charge.

Cenditlon of correct operation of the gensrator and condrol box unit.

O - Discharged baltery and fow or no charging rale.
This condition is due to the following:

a} burnt control box fuse - h) interruption of the additional resistance of the cut-out relay shunt winding
{11, Fig. 159} - c) loose connections, defective cables ~ d) defective battery - e) charging system high
resistance - ) vollage or current regulator low voltage sefiing - g} voltage or current regulator oxidized
contacts - h) generator trouble.

Should the abave condition bs caused by the failure of the additional resistance (11, Fig. 158) replace It

1, on the other hand, it is caused by fuse failure, search for the cause of fuse burning before replacing it.
The reason may be found among the followlng:

— the cut-out relay contacts do not open as the engine siops;
— shert cireuit;

~ reversed generator polarity.
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Finally, if the trouble is not due to one of the causes described at paragraphs a), b) and c), loak for it in
the battery, control box, or gensrator. To find out whether the trouble is due to the battery replace the
axisting one with a new one discharged so that # the cutput still goes fo the maximum evidently the fauit
fs In the hattety. I noi, fook for it either in the contro! box or generator by shorfing momentarily the
terminal 87 with the 31 and increasing the generator speed. Should the output, previously absent or very
law, either reach a set value or increase, the trouble is due to one of the foliowing:

— low current or voltage regulator setfing;
— current or voltage regulator contacts oxidized:
— undue resistance, interruption of the generatar field winding or inside the unit.

Otherwise, look for trouble in the generator,

REPAIR INSTRUCTIONS

As a rule it is preferable o replacs the ¢ontrol box rather than repairing or adjusiing it, thersfors only

exceptional cases may justify handling it. The repairs which can be done, provided that it has bean
found for sure that it is the cause of trouble, are: replacing the eover, the additional resistances (7, 11,
Fig. 159}, the damping resistance {10}, and the regulation resistance (8}.

The spares are furnished in special confainers o avold coniacis with fareign material,

Most of the faulis of the trouhle, particularly the more serious ones such as excessive censumpilon or

. welded cut-out relay contacts, oxidized or pitted voltage or current regular contacts, coil sharts and wind-

ing overhealing, are due to faults outside the unit and particufarly fo the same faults of generator com-
ponents {fleld winding resistance altersd, wrong brushes, faulty eables, efc).

Therefore, the repair man should not content himself by replacing the contrel box, which has anyhow
a high factor of safety in cperation, but rather check the generator and the whale charging system.

Cover replacement.

Should the replacement be dug to bruises or warping we suggest to check the contro! box prior io
replacement, acceording to the testing procedure of page 100 and following.

When replacing the cover check the seal gasket and place spring washers under the sarew heads of the
hase, then tighten ths screws until the twe ends of the washers come in contact. Finally, apply a paint
seal on the head of one screw,

s,

Replacing the regulation and damping resistances {6, 10, Fig. 158).

Here follow the causes and their respective consequences in case of wire interruplion or zherts of the
resistances (6, 10, Fig, 155):

a) control voltage fow or very low; a) osidized voltage and current reguiator contacts:
b) cantrel voltage rising because out of control; b) voltage regulator contacts stuck becavnsa of
self-welding;
¢} contre! current rising because out of control; ¢} current regulator contacts stuck becayse of
self-welding;
d} control voltage very unstahle particularly at d} temporary sticking of the voitage requlator
high generator speeds. contacts,

Paragraphs a), b), ¢) concern the control resistance, paragraph d} the damper resistancs.
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¥ stil In doubt, replace thess resistances which are fixed to the base by riveis. Drill the rivet head
first, then drive the rivets out with a punch paying attention not to damage the wires soldered to the
plates (12 and 13, Fig. 148). To prevent the current regulator core from rotating while removing znd
refitting the resistances use tool A 127050 ag shown in Fig. 157. The new resistances shall be fastened
down with the screws, spring washers, and nuts specified for the replacement.

The value of the control resictance (8) is 136 to 144 ohm, that of the damping resistance (10) is 60 ohm.

Check that the zir gap between the armature and the expansion edge of the current regulator core (at
position 0-0 of Fig. 148} is 0,99 to 1,11 mm {0.032" fo 0.044"). To correct the air gap use tool A 127051
on the fixed contact support {4, fig. 152} and check with a magnifying lens if the contacts are aligned
carrecily, The gap between contacts of the cut-out refay should be 0,64 to 0,76 mm (0.026 fo 0.030°") and
the air gap measured on the expansion edge of the core facing the contacts (Axis A«A, Fig. 158} and
with contacts closed should be 0,25 mm {00107,

Then follow iest hench checks, reported on page 100, to ensurs that the trouble has been completely
eliminated and reassaembiy has not aliered In any way the operation of the various parts.

CUT-QUT BELEY

. Fig. {57.» Control hax &P 1/24/7 with fool A 127050 insialied Fig. 158. - Rear view of the canfrel bax.

to replace resistances § and 10, Fig. 159, 1. Cut-aut relay armature hinge - 3. Selting spring - 4. Fixed

8. Setting spring, support tang. contact support tang -315. sritg:c? spring, support iang -

Replacing the resistance an the voltage requlator shunt winding and the resistance of the current '
reguiator and cuf-ont relay shunf windings (7, 1, Fig. 159).

If the voltage sstting of {he regulator has changed, that is:
— regulating voliage is low;
— reguiating voltage riges to high values because out of contral;

the cause can he attributed to the resistance of the valtage regulator shunt winding {7, Fig. 189) which
can he altered (shott) or interrupted.

A coll short increases the abseorpilon on the part of the voltage regulator shunt winding (because the
resisience is connectad in series to said winding} and increases the pull on the armature resuiting in a
lower regulating voltage, Should the resistance be interrupied, the veltage regulatar shunt winding does
no longer get across to the generator but remains insulated.

Therefors, as the tlow of current is interrupted the core cannot pull the armature, contacts do not open
and the voltage, out of control, rises.
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. The resistance value is 73 to 77 ahms at 207 C (58° F}. If the cut-out contact closing voltage is found o

be low, or the contacts remain apen even at high generator speed, check the resistance {11, Fig. 159) to
ascertain whether the cause must be attributed fo altered value ¢or to an interryuption of the wire,

Fig. 139. - Bottom view of the tontrel box SP 1/24/7.

B.. Regulation resistance - 7. Additianal Tesisiance connected
to the voltage regulator winding - 18 Damping resistance
shunted across the genarator hetween cutrent reguiater and
ground - 14, AddHional resistance for current regufator ang
cut-out relay shunt windings - 30, Electrical equipment termingl
- 31, Terminal connected to the pasitive pole of the gonerator -
§1. Termlnal connecied to the generaior fleld winding.

In case of a coil short, the value of the resistance decreasas while the eyurrent regutater and cut-out
relay shunt winding absorbs mare (as the resistance is connected In series to thase windings and ¢loses
the circuit to ground) that is, it creates a greater pull on the armatures, particularly on the cut-out ons,
where the magnetic effect iz greater and therefore the contacts close at a lower voitage,

Sheould the resistance wire he interrupted, the cut-cut and current regulator shunt windings have no
current flowing through them as the circuit is not closed across the generstor casing, thersfore the
cut-out contacts remain open, which s signaled on the dashboard by the battery charge warning lamp
which remalns lighted, Resistance trouble has no affect on the current regulator,

The resistance value is 73 ta 77 ohms at 200 £ (682 F). Replacing one resistance calls for repiacement
of the other ans, too. To replace them proceed as for resistances 6 and 10.

Coniro! box seiting,

The setting of the contro! box on the tast bench should be performed without the cover, rlacing the box
vertically wéfg_ the terminals facing downwards,

Cautions: If the control box has remained for a certain length of time at ambisnt temperature below
15¢ C {B9° F} or abave 350 C (950 F), place it for about ons hour at a ternperatura of 25° 1 10° C (770 L 500 F}.

Wire the controf box according fo the diagram of
Fig, 160 and place the Instrumenls as folfows:

~ potentiometer P af minimum (voltmetar ot zeral;
— swifch T open,

— rheostat R all on (max. resistance);

— swilch T open.

1} Contact poinis closing voltage (af a femperalurs
Of 2802~ 10° C = 77° L 500 F),

Close switch T, Stabilize the temperature of ihe

unif, equipped with its own cover, by fesding it

for aboul 15 to 18 minutes at a voltage of = 30 V.

(hrough potentiomster P

Cut-out relay sefting,
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Fig. 168, - Electrical diagram ofthe arrangement for selting
the cut-vuf relay.
E,. 2V battery - 8, 40V battery - A. Ammeter, 20 4 iop
reacing {194 accuracy} - V. Volimeter, 30V fop reading
{0,859 acturady, class) connected across tarminals 51 and 31 -
P, Potentiometer, voltage acdiustina: capecity must be such
(that the cut-oui relav shuat winding ¢oil consumption does
not ereate noteble variziiens oi the no-loed volinge measured
by the voltmeter ~ S. Warning light indicating opening and
closing of contacts (2 V-3 W bulb) - R. Rheostat 4 chm -
20 A - Ry, Drop resistance sufficient 1o allow lighting up of
the warcing lights 3 by switch T, with the cul-aut relay
contzcls ocen,

Yoltage regulator setting,

1|Ig & . '

Fig. 18}, ~ Electrical diagram for setting the voltage and
corrent reguiaters,
G. Generalor DE 115/24/7'3 and its verslons - V, Vaolimeter,
30V top reading {0.5% accuracy ¢lass) - A Ammeter, 10 A
top reading - R, Rheostst, 3 ohm-204 - B. 12V - 100 Ah
batteries connected In series, fully charged - 1. Switch,

Current regulator setting,
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once thermally stabifized, bring the voltage to 251
{o 28.8 ¥ through potentiometer P;

adjust the load on the calibration spring (3, Fig. 158)
by bending its melaf tongue {8) uniil the light 5
qoes oui;

bring potetiomeler P setting hack to the minimum,
Increase the vollage again acting once more on ihe
potentiometer and check that the light 5 goss ouf af
the speciied selfing.

The confact poinfs entire closing siroke should accur
af a voliage variation lowgr than 0.2 V.

2) Reverse current (af a temperature of 250 - 100 C
= 770 - 50° ).
This tesi must immediately follow the preceding one
in order lo take advantage of the thermal stabitity
achieved by the unil.
With swilch T closed, bring the voltage to 57 V by
acting on the polenijometer P [the cut-out refay
contact poinis are closed and lighi S off); vlose swilch
T3, increase the reverse current fthrough the rheostat
R, and check thal the Fghi S goss on when fthe
contaci points open, The opening may resull io ba
unsiable evidenced only by a ringing noise;
check the ammelsr reading of the reverse cutreni
which starls the confacis opening {6 to 14 A}
Should the teading be uncertain or should the tight
go on the toferance fimil, bring the reverse current
hack to minimum and increase i again working on
the rhecsial R, as insiructed befors;
open switches T and T* and bring the sliders of the
polentiomefer P and rheostat R back o minimum.

Provide the conditfons suftable to mainiain the unit
at @ femperaiure of S0P L 30 C (122 L 37°F),

Afier wiring the unif according lo the disgram of
Fig. 181, wind the adjusting spring of the curreni
reguiator by shaping the adjusting fongue(5, Fig. 152);
close switch |, starf the generalor and sfabilize the
temperaiure of the unit, for 30 minuvtes, 2f = 30 V.,
by varying the generafor speed;

open the switch | and bring the generafor speed up
lo 3500 R.P.M.; adjust the load of the adjusting
spring of the voltage regulator By bending the
fongue, and the rheostat R, so (& obtain a regulating
voftage and a medium charge current of 28.7 io
29.7 V and 5 A, raspectively;

check stabifity and accuracy of the regulation voftage.
by sfopping the generator and running if agsin up
fo the speed of 3500 R.P.M.

This lest must immedistely follow the preceding
wne, holding the fest femperature af 50° 4L 390
(1220 1 379 £}, and using the same instrumenis and
the same wiring diegram (Fig. 164);

close the swilch 1, starf the generalor, adjust fis
speed and rhevstal R o obfain a volfage snd a curreni
of 28 ¥ and 6.6 lo 7.4 A, respechvely,



after 30 minutes of operation al the above condiiions
siop the generafor and open the switeh 1. Ering the
generator back la a speed of 3500 R.P.M.; adjust iha
foad of the adjusting spring by acting on tha tongue
(5, Fig. 182), and the rheostat R io obtain a regulating
cuzrent and voliage of 6.6 fo 7.4 A and 28 V, check
the stabifity and ihe accuracy of the regulating
current by stopping the gensrator snd running i
again up fo a speed of 3500 R.P.AM,

Pertormance cheek and sealing of the unii.

Once set, close the hot control unit with cover and gaskst before it undergoes the hench test as from
instructions of page 100 and following. Then put the paint seal on one of the cover fastening screw hsads
before returning it to the owner.

Ovsrhauling or repairs must be entrusted to FIAT Service Shops onty,

Whenever a contrel box is opened for sverhaul or repair, operate if for a certain length of time without
the cover on so that it will warim up and eliminate any residual dampness on is glements, if any,

CONTROL BOX GP 1/24/7 SPECIFICATIONS (*)

Description Rata

e f . B
Cut-put relay: !

— fesd current for tharmal stabilization . , , . . . ., , .. . . ... . S v

— cul-ln veoitage . . . ., .., . LT T ;. B8l 4o 259 v

— voltage variation for contact closing siroke ., . ., . . . . . . .. .. . i >R v

—oreverse current L L L L L L L, L b e e e ' 6 to 14 A

= air gap, contacts ciosed (axis A-A, Fig. 150 . . . . . . ... ... ... 2,25 mm {0030 fn}
— gap belwsen contacts {d, Fig. L1 084 to 0,76 mm (5,025 to 0,030 in)
Voltaga regulator:

— baiteries capacity at S0V . . . .. .., ., .. . e e e 100 Ah

— average foad current . . . ., ., ., .., .., e e e e 5 A

~ rated voltage afer thermal stabilization at & room temperaiure of 500 4- 39 C :

(1222-319F)y for 80 minutes . . . . ., ..., : 28,7 to 28,7 ¥

— feed voltage for thermal stabitzatien . . . . . ., . ., ... .. = 40 V

—airgap (C, Flg. 148y . . ., . ... ... .. e e e e e 0,99 to 1,11 mm (0.089 tc 5044 in}
Current regulator:

— rated currant on haitery at 500 = 30 ¢ {22 4 370 F} room temperature, after

therma! stabilizetion . . , ., . S e e e e e e 5610 74 A

— rated current check voltags . . . . . . . . ..., o i Y

—alrgap (C Fig. 148) . . . ... ... L L P 0,99 to 1,11 mm {0.039 to 0,044 Hr)
Resistances, Fig. 150:

— reguiatlon resistance (8} .. . L L L L. L 136 to 144 ohm

~ damping resistance (10) . . ., ., .. ... ... .. e e e e e, 80 ahm

— additional resistance for voltage regulator ) S T3to 77 ohm#

— additional resistance for cut-out ralay and current regutatar M1} . . L L L. 73 to 77 ohm*

Note: The generator chack and adjusiment spesd is 3500 Fop
{*} See data for modified groups uvader the following heading.

CONTROL BOX TYPE GP 1/24/7, MODIFIED (Dwg.no 403543%).

The modified control box 4085433 differs from the previcus type (4055883) as follows:

— the series and paralle! windings of the cut-out relay are mounted in succession instead ¢f being super-
imposed;

— the value of supplementary resistances for the voltage regulator (7, Fig. 151}, cut-aut refay and currant
regulater {11, Fig. 151) have been lowered from 73-77 ohms, to 58,5 to 63,5 ohms. These resistences,
together with thoss placed under ths hase of the control box, are not furnished as spare parts,
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BATTERIES

Specifications and dimensions, Traciors ate equipped with two 12V balferies, capacit
56 Ah {measured al 20 hours discharge) connecfed
in series, fo reach the generaior volfage of 24 v,
The main hafiery characteristics are:

1. Conneclions, covered with mastic insufating
material {o prevent currenl dispersions and pro.
tecl against corrosion the connections and the
pole {erminals,

2. Separators, for prolection of haifery lead plaies
from vibrations, made of exiremely ihin porous
rubber, or of polivynil plastics.

3. Self-fevefling and splash-proof plugs, allowing
gleclrofyte self-leveliing, and preventing its splash-
ing from the veni holes, when fracter jolis in

A
%

operafion, *
Sizes: ff;
— fength . . . 36810 372 mm (14.4882" to 14.6456")
— width . . . 17380 177 mm{ 5.8110" fo §.9585" )

— height . . . 157 to 200 mm { 7.7559" {0 7.8739" )

Batfery makes:

— Marelli 6§ TF 8;
— Titano 8 CR ¢4 F,

Weighi (with efectrolyte) approx. 24 kg (52810 [b).

Cleaning. Keep baileries clezn and dry, parficufarly the upper
baefs, thus avoiding, aspecielly afler the recharge,
the corrosion of the efemen! sealing compound;
cmear ferminals wilth pure vaseline, avoiding the use
of fubricating grease as i reacts with sulphuric acid
of the efectraivle (vapour or ligufd).

Electroivie [evel checking and top-up. Efecirolyfe should completely cover the elemant
plates, and top-up them of aboul 5 mm (0.1969"),
Distifled waler only should be used for fopping-up
then make sure the plugs (A, Fig. 162) are fully
tightened.
For langer battery lfe, avoid any conlact befween
water and mefellic confainers.

Battery charge check. Unscrew the plug, and infroduce the hydrometer in
gach element; the specific gravily represents the
batftery charge conditions, as foflows:

Elestrolyle gravity Ceondition of batiery charge
1,28 100%
1,25 : 759,
1,22 5094
118 25 84
1,16 nearly discharged
1,14 completely dischargad

Fig. 162. - Batlerles mounted sn tracter,

A. Funrel of level control plug for water filling - €. Cover
for level conical plug.
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Discharge of baitary during operation.

Refitting and removing from tractar,

Therefore a baltery may be considereqd charged Jjf
the eieciralyte gravily reads betwsen 1,28-1.24 af
25 C[77°F). Avoid fetting the battery fo discharge
compleiely; recharging should be mads when gravity
is not less than 1,16 (20° Bé). Tke recharging current
reie should never gxceed £ A,

in order to maintain the battery charging within
actual conditions the checks should not be made
whan!

1. the elecirolyte is different from the presceibed one,
If distiifed wafer is being poured in, fake time to
set a uniform distribution;

2. battery s hoi, or immediately afier repealed
starlings, or when electrolyte is cold, The most
suflable lemperature is between 150 and 239 C
(59-77 F), _

if the battery cells have a Specific gravity with dif-

ferences exceeding 0.02 or high or fow gravities,

accompanied by excess of heat (mare than 109 c -

500 F, above the ambient temperature), call lhe
ervice Qrganizafion of the battery supplier.

During operalion, the batieries ars not o be peria-
dically recharged, as the kactor charging plant can
mainlain their efficiency.

When discharged (excluding after lang tracior stops
which cause balfery seff-discharge), the batterfes
indicale abnormal functional conditions.

These may pe fraced fo:

f. Faulty recharging svsfem (generator, regulator
group): see service instruclions,

2. Cwrrent dispersion, due fo Insulation defects in
the eleciric sysiem. This may take place affer
heavy current draw due fo the insertion of extra
accessories. A rapid check is made by inserfing
a microammeter between batlery positive terminal
and ifs disconnected cfamp, afier having stopped
ifhe engine and sxcluded alt equipment. The
current rafe should not exceeq 1 mifiiampers,

3. Exira accessories in addition o ipe standard ones
instalicd by the manufacturer are dependent upon
the eleciric syslem capacity,

4. Traclor shorl hauls, using high gears af Jow
soeeds and with frequent stops,
7o mainfain the generator at its normal recharg-
ing speed rafe, use Jow gears when rnping af
fow speeds,

8. Suiphaled battery: short circuited elements, or
inferrupted.,

No difficulty should bhe mef in instafling or removing
the baltery from iractor; to avoid heavy discharges,
ba sure fo disconnect the grounding cable, before
warking. In addifion use proper wranches, and
never use pliers fo scrow or fo unserew the terminals.
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STARTING MOTOR

Specifications,

TYPE - v e FIAT E115-3/24 var 5
Ratedvoﬂage.......,.....,...,.......,‘,..,. 2y
Rated output . . . . . . . . Lo o0 L 3 Kw.
Excitation T e e tompaund
Direction of rotation (pinfon side}) . . . . . ... .. .. ... ... .. clockwise

The starting motor mounfed on tractors of series 400 is a direct current 4-pole mofor with solenold, ang
free-whesl engagement pinion drive (Fig. 163).

Fig. 163, ~ Starting motor.

1. Remove-control swiich terminal - 2. Tarminal for motor
field coil - 3. Remate controf switch - 4. Pola niece {astening
screw - 5. Starting pinion - 6, Belf for brush protection -

7. Through bolt nuts, - . , e

Test hench checks,

As voltage, during tests, should be approximately consiant, the starting motor shall be energized by large
capacity hatterles.

The specified voltages, applisd fo the motor terminals, shall determine the prescribed current draing,
through the setfing of a rheostat. No result would be refiabie if such condiffions were distegarded, with
the exception of the forque reading, and onty approximately, :

Ta verify the motor performance check the slectrical and mechanical specifications as Tollows.

p— — A\___\“\_
» [
f[!—«w‘——: L
AR ). j
(A

/ W\M J;‘Jf\‘i

Fig. 184. - Electric diagram for bench fest of starting eotor,

W. Starting motor - V, Voitmeter, 30 V top reéding - A. Ammeter, 1000 A, top reading - B. Battaries, 12V, 100 Ah, connenisd
in series, fully eharged - R, Rheostat, carbon plate type, 1000 A, fop resding - 1. Switch.
&) Stariing motor slectrical diggram.
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Checks, Oparations,

Operational test (ynder laad), Wire up according to Fig. 164,

Use a lesi bench friey Wilh 2 ring-gear having &
ralic Eetween pinion and gear of about 1 ¢ 18; make
some startings of shord duration, and Check, by
braking the motor untif 1 cutrent of 285 A s reached
that its torgque is apout 185 to 215 kgm {124 o
fﬁ.?ﬁ/ﬂ‘.fb) at 1510 {o 1510 RPIM., the volfage being
15V,

Checking motor torque when stopped, Stop the lest bench ring gear; SWitch on, and agjust
' voftage to molor terminals, so that i witl 2bsors a
current of 620 A at 12.7.15 v, The starting moior
should then defivar 3 torque of 485 i 475 kgm
(384 to 34.3 1.1},

ldling test of mator. ' Clear away the ring-gear, to prevent s meshing
) with the pinien.

S Shut the stariing switeh and adjust he terminat
i voltage af 24 V,

Molor should then absors a current pot exceeding
30 A af 4900 ic 5000 AP,

Electromagnet run, The mobife contact of efectromagnet should perfarm
2 run of 6,4 to 8,45 mm {0.252" {5 0.333"): the core
being of 8,5 fo 101 mm (.334" to 0.397"),

Motor internal tota) registanca, The test data of the Moter when stapped aliow
calcufating the moior toiat resistance, by the ratio
bebween ihe yofiage applied and the current,  Af
40 C {1040 F) the resistance should je of 0.0205 i

0.0275 Qhm,

Field eoil resistance, 1} The main fleld coi resistance fin Serigs), af ppe
(68° F), shouvld pe of 0.0660 fo 0.0070 Ohm,

2) The secondary field coif resistance ($hunted}, at
20° C (88° F} should ba of T to 7.14 Ohm,

Electromagnet coil resistanca, The slectromagnet coif resistance, at opo o {659 F}
should be of 1.36 o 1.48 Ohm.

anan

Mechanical characteristics, See dats on page 115,

Guide for finding starting motor troubles,

Fauits in the charging system may be jocalized sither in the sleciric motor or somewhare afge |n the
system; it Is thersefore Necessary to localize trouble first in order to avoid a waste of tims by looking for
faults in the electric molor not belng there or due to outsids causes, so that repairs would be useless
as trouble would repeat ifseff.

Therefore, i# cranking is very slow or absent, the defect myst be localized. To this end, as engina is
stepped, the headlights can be used.

Comparative[y scarce ifluminafion can be traced fo low battery charge, damaged cables, or terminals not
tightaned, Naturaily, the check is made taking for granted that the headlight circuit and its Componeants
are gfiicient and without tension losses for Roor contacts at the switches, bulb-sackets, ete,

It happens less often that the recharge plant is defective, and this may be astertalned through the regutator
checks. Anyway, the baftery rechargs, without having found oyt the causes, will not efiminate the frouble
that wili repeat.
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The battery being normally charged, and the starting motor operated, causes the following headlight
behaviour;

1} No light: traced fo poor connections between hattery and motor, or corroded battery terminals,

2) Considerabie dimming as engine is started, and the latter runs slowly or stops:

a) excess of oil crankecase density;
b} armature spindle benl, bushes and support worn, and polar shoe screws locse:

c} commutator damaged, series field coil or armature coils grounded or short-circuited,

3) Bright headlights, and starting motar cranking slowly or stapping:

a) loose terminals of the motor solenoid contasts oxidized of insulated by Fareign matter Intrusion,
or damage of the excitation circuit and commutators circuits:

k) poor or faulty brush confact sn commutator,

Trouble-shooting instructions.

ltlem 1) of the preceding chapter, increases the ohmic resistance between batteries and motor and may
be measured by a voltmeter, when motor is running. '

The voitage drop measurements to be taken are as follows: betweon fractor body and battery negative
pole; between fractor body and the eleciric motar frame: between battery nositive pole and the selensid
ferminal, where the battery feeding cable ends.

Each measurement should niot give mors than 0,1 V, when the starting moter is running.

However, if the voltage drop Is excessive, disconnect the cables, ciean the battery tarminais and smear
them with vaseline, to prevent corresion.

lterns B} and 3) of the preceding chapter, call for a commutater check for efficiency and the removal of
the starting motor, tc perform its fest with no load and when stopped (torque tasi),

The following cases may occor when such fests are being performed.

! - Torque current and spsed up to specifications,

It - Low speed and torques with no-load; high current drain: trouble to he traced to armalure winding
partly short clrculied, or grounded; or to mechanical defects, such as worr-out bushes, armature shaft
bent, loose polar shoe screws,

A simple Inspection may indicate that some armature turns are grounded, gs the corresponding com-
mutator blades would be deteriorated by heavy current passage that would take place through the
brushes.

- Mator does not start and high current drain: might be caused by the armature or the field coil completely
grounded,

IV-Molor does not start and no current drain or less than 24 A no current drain requites checking the
solenald contacts on the commutator, and of the brush spring performances,

Very fow current drain signifies that the tield series winding is inferrupted.
The solenoid winding interruption mzy be checked with a fest lamp.

V- Low speed, with no load jow current and torque, the fault may be traced o the internal resistance of
the motor, or to commutater expanded bers due to cenirifugal force,

The first trouble is readily detected whan the motor is dismantled, the second one may be caused by
the free-wheel toc hard to turn or by field coll connections unsclderad from the commutator bars,
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Sect. A«A. - Cross section on fork lever.

Fig. 165,

1. Starting drive pinion ~ % Fork lever -
for mator fleld coil end - 8. Commutato
eluteh -« A. Solensid core trave] (8.5-10.0 mm == 0.3347-0.3977 .

€. Armature shaft end play {8,35-0,75 mm

- Sectional views on start
3. Solanoid ¢ore - 4, Sa!

B.

Motor disassembly,

The starting motor can be dismantied into the followi

bracket assembly, armature agsem bly, clufeh assembly,

Parts to he removed,

The sofsnoid,

=z ;-.y‘ o

r - 8. Armature « 10, Field eoil « 11, Sle

pinion end brackat assembly,

e N

8ect. B-B, - Cross section on Commutator,

ing motor type E115-324-Var. 2

enaid coit - §. Solancid terminaj - &, Fixed contactg .
gu& - 12 Overrunning cluteh hub - 13, Oy
Solenoid mobile contaet travel {6.4-8.45 mm == pas

0.O138"-6.0285"). - D. Selenaie terminals.

1. Clamp
arrunning
70,3387 -

ng subassemblies: solenaid unit, commutator and

motor frame assembly,

Operations and caubions,

Remove the screws fasiening it to ipe Support, also
the fleld coif end from tarminal {2, Fig, 183). Lift
the solenvid assembly and take Ji away,

To dismantle ii remove the Upper cover {in order fo
disengage the coil énd) and make free the cenfral
vart of the sofenoid bedy (3) from the screws fasien-
‘ng it fo the support, and from the terminal ends,
To remeve ihe solenoid goif core, remove the split
pin and the mokile contact nut.
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Commutainr end head, Remove the nuts and the tie-rods fastening tha
head o the frame (T) and the protection strip {(8)
free the field coif Jeads connected fo the brushes.
and remove the complefe bead. T

Pinion end hracket. Slide it out from the frame with ihe armature; remoye
the pinion engagement controf fork pivoi any pulf
upwards the fork fo disengage the pinfon,

Free-wheel, Remove splif pin, unscrew fhe nul, remove the
pinfon stop ring, and sfide the free-whes] out,
Te strip the free-wheel, remove the spring cup stgp L
ring, and shide out components; remove the ring X
fastening ihe wheel to the hell and carefully sfida
oul the spindle, to prevenf rollers and springs frem
Jumping out, ;!

Siarting motor trouble-shooting and component checks.

Brush replacement in the commutator is comparatively simple: raise the springs and slide out broken
or worn brushes, Use only origina! brushes supplied by FIAT - Sezione Ricambi, which ensure a long :
service.

Check the solenocid enntact which, i oxidized or burnt, should be cleanad using emery clath, then remgvs

all metal and emery dust before reassembly, . '

If necessary, replace the solenoid, and the starting mofor field coils using original spares, without attempi-

ing to repair them or to wind a new coll; as good perfermance cannot be obtained by such means. Afsr

having tightened the coils under the nolar shoes, check that the air gap corresponds to specifications:

to facilitate the assembly warm up the windings to about 500 C (1220 F).

Check commutator for out-oi-round, which should not exceed 0,02 mm (0.00078"); I¥ necessary, and if the
commutator bars have not been thrown out-of-raund by centrifugal force, turn them down, then undercut

the mica of 1 mm {0.039") using a saw blade.

Check armature conditions with the same device used for the generator and if grounded renew it

Fig. 166. - Parts of starfing moter clutch.

i. Clutch rolfers way - 2, Cluich roflers - 3. Push rod for
chuteh rollers - 4, Ciutoh hyh.

Reassembiy instructions.

To reassemble the starting motor reverse the sequence used for digmantling,

Before assembling, clean armature and brackets with & strong air jet, and clean the commutater using
& dry eioth,
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Refill the free-whesl, and the startmg pinion fork guides with high melting point grease; when assemblsed,
befors the test-bench checks, see that end clearance (C, Fig. 165) 1s 0,35 to 0,75 mm {0.0138" to 0.0265"),

STARTING MOTOR PERFORMAMCE DATA

Specifications Values
;[ ]
[
fourrent . Lo L L0 L, L., s ‘ 285 A
) torgque ., L L L L 1,85 to 215 kgm (13.3 to 158 f.ln.)
t funder load N ; A0
Operational test (unde ) { speed rate . . ., ., ... .. ., .. ' 1910 to 1810 r.p.m.
vvoltage . L L L L L, e e ‘ 9V
evrreat oL L, L L L L. L. l 620 A
Checking motar forque when stopped y waltage . . . . . . . ., .. .... 12710 18V
Vlorgue ., L, Co e 48210478 kgm (35.4 to 34,3 fiib)
E current o . L L L L L L o . 36 A
ldling test of motor {underna load) < wvoltage . . . . . . _ . ... . ..., | 4 W
E spesd rate ., . ., ., .. ..., .. {4000 to 5060 r.p.m.
Commutator out-ef-round . . . . . L L. oL ' £,02 mm {0.800787)
Fole ghoes innerdiameter . . . . .. . . .. .. .. ... . e e i 1583 tb 76 mun {2.0855 {o 299217
Awmaturs outer dlameter . . . . L L o Lo L, ! 74,95 fo 75 mm (2.8508 to £.9528")
internal total resistance of motor, when stopped {at 400 C - fQeeF) |, . . . . ’ R.0208 to 0.0215 ohm
Resistance of main field coil (in serles), at 200 C (B36FY . . . ., .. . ... T 00080 ta 0.C070 ohm
Resistanca of secondary fleld coil (shunted), at 80°C (88°F) . . . . ... .. P14 ohm
{ mnergizing current at 24V, (20°C - 88°F} . ., . . .. .. .. .. 17 A
Solenvid ¢ sofencid internal coil resisiance when heated . . . . . . .. . .. | 136 to 1.46 ohm
L solenoid fift force, with a current of 9 A and an air gap of 5 mm (@183 © not less than 11 kg (24.2 th )
Soignoid meblls eontact dravel . . L L L L Lo 6,4 to 845 mym (0.262 to 0.3337)
Sciencid core travel ., . . . .. e e e e e e 83 fo 1¢? mm {0.3% to 0.5079
Brush spring pressure (new brushes) ................... » i W5 e 1,30 kg (052 to 0.58 {b)
Armalure adal play (C, Fig. 165 .. ... . ... ..., .. G oo 0,35 16 6,75 mm (D.9138 to 0.02057)

GLOW PLUGS

The glow plug consists of a thin wire helix, contained in an insulaior and surrounded by a metallic shell,
which is heated by the incandescent coil to 8500 C (15620 F) through the insulator when snergized by a
24 ¥V current.

The glow plugs are shunt branched (nominal voltage 24 V, 140 W each),

a

Removal and cieaning.

Before unscrewing the plugs, free their terminals. Clean them with a metalifc brush, wash in gasoling
and blow them dry,

Checks on the fest bench.

a) Check the plug current absorption at 24 V (582 4+ 0.2 A}

b} Sealing. The plug is screwsed in a seal similar to the one existing on the engine in a vessel ths
prassure of which can be raised to 30 kgfem? {426.70 p.s.i).

Alr lears, agalnst the atmospherm pressure of 780 mm {29 82137 of mercury, shall not exceed ¢ cm?
(0.1220 cu.im} of air.



ATTACHMENTS CE b

POWER TAKE-QOFF :'f.' _-' " ng

The power take-off assembly is located inside the transmission casing rear cover and may he actyated
by a lever directly from the crankshaft or from the gearbox {through a gear instalied on the hevel pinion
shatt, Flg. 81). :
in tha first case, the power fake-off shaft runs at a speed proportional to the engine (575 r.p.im., engine :
running at 2300 rp.m.), and in the other case the spesd is proportional to the tractor forward travej
(8.75 revolutions per mater of forward fravel). :

Major overhaul.

Removal, Drain differeniial and gearbox oif; g

sel the conirel lever for engine drive and remove
the screws fastening the rear cover to the drans-
misston casing {Fig. 105).

Note. - if tractor is fitled with hydraulic i, there
s no need fo remove {t; we suggest, instead, fo
remove the bell pulley fransmission cover, jf mounied,
o simplify the assembly,

Th
Mount the assembly on rotary stand ARR 2004 - the
{see Fig, 167). the
ihe
Th

Fig. 187. » Cover-rear transmission, with power take.off,
meounted on rotary stand ARR 2004, Rz
Dis

Fig. 168, - Power take.o¥ assembfy,
stripped.

A. Driving shasi companenis,

B. Priven chaft components,
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Disreantiing. See A. B, Fig. 188 representing the disassembiing
sequence of the various camponents, from their
seafs,

Inspection of components. Check gear feeih ant shaff and frub splines con-
ditions.
The power take-off driving shaft sfiding gear can pe
checked and also disassembled by remaving the
ransmission casing upper cover,
Check the bearings for smooth running and the
power take-off driven shaft oif seal condiiions.

See pzge 148 for main assembling clearances ang
permissible wear imits.

Agzembly, } Reverse the dismantiing sequence,

Note. - Jo fif ihe power take-off driving shaft
; into the sliding gear hub, turn the power fake-off
3 driven gear by hand.

BELT PULLEY

The belt pulley assembly Is mounted in place of the power take-off cover (Fig. 81} and may be set with
the pulley either on the right or left side, according to the required direction of rotation. in hoth cases
. the vent should be mounted on top and the drain plug at bottom (Fig. 169); H necessary, interchange
4 the position of the parts. '

" The unit is controlled by the power take-off laver shifted into « MOTORE » (engine).

ffajor overhaul

Dismantling. Lirain lubrication oil, remove fhe Miley from drive
shafl end, and fake away fhe opposite end cover;

remove the snap ring from the driving shafi Suppore,
and hammering on & bronze punch from the inside,
remove the shaft and all its parts.

The roller bearing outer race, if RECESSAY, /s removed
from ifs seaf after taking away tha srap ring;

from the pulley driven shaft remove the nuf and ifs
split pin and, using a bronze punch, push out the
driven shaff,

The roller bearing oufer race and the pall bearing
remain in their sezfs, and may bg removed after
laking away the snap rings.

Fig, 185, » Belt pulley unit.
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Checking &l components.

Reassembling and adjusting the pulley assembly,

Ry
e
]

o ey SR

Check bevel gears and shaft splines according 4o .
data of page 118; e
check bearings for correct funclioning and shaft
seal for oif leaks,

Refer fo Fig. 170 and reverse the sequence followeq

. for dismantling.

P

Bevel pinfon and wheel adjustment made by varying

the shim ring P of driving pinion and shim ring |
of bevsl erown gear,

The suggasted clearance for bevel pinicn and wheg|
is of 0,15 mm {0.0055"} and should pe obfained.by
varying the L and P shim ring thicknesses,

Service with SAE 140 oil the bejt pulley assempiy
unlil fevel reaches the plug focated op the coler
opposite to the same. -

—

777

Fig. 17, - Belf pulley ynit section.

L. Bevel gear adjusimant shim.

P. Bevel pinion adjustment shim,

SPECIFICATIONS, ASSEMBLY CLEARANCES AND PERMISSIBLE WEAR OF POWER
TAKE-OFF AND BELT PULLEY COMPONENTS

|

Assembly clearances

i

...........

Take-off gear backlash

splines and power tale- |

..............

Between driving gear
off control shaf

Between gaar splines ang power fake-off driven
shaft...'..,..,.‘....

Beil pulley pinion backlash

Retween driven gear splines and puffey shaft

616 o 6,20

8010 1o 0,105

0,024 ta (012
B,15
0.024 {5 0879

Beit puiiey gear adjustment shims

......

1.6-1.8-2.22-2.4

Data I Waar limits

| frx, mm in.
0.0039 fo 0,067% 0,4 8.0157
G.0004 to 0.0041 0,25 £.0008
00009 ta 0.0005 - —_

' 0.0058 04 D.3157
-0.0008 to 0.0098 - _

0,0880-0.0705-0,0767

0.0856-0,0945
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HYDRAULIC LIET

e i

Fig. 1T - Hydraulic Pump mounted on tractor, Flg. 172, - Hydraulic hft mounted on tractar,

A. Lift control fever - E. Selection laver {position controf
fequiras the lever to be shifted down) - M. Spring for reaction
$trut,

Hereafter are the main cemponenis of the lift mounted gn 411 R fractors:
— @ gear hydraulic pump, driven by angine timing gears {Fig. 171);

— a lift, with integrat oil tank tomposed of & ram (simple effect) acting through a bail-headed Iink on a
tever feved on the ifiing arm shaft;

— a three point implement hiteh, adjustable with a serew controlled by a hand whest on the right link,
allowing the cross adjustment of the implement position (Fig, 157):

—- a control valve, optional, to ba applied in place of the control valve cover for supplementary attachment
conirol (Fig, 183),

HYDRAULIC PUMP Mod/ CigX 79/4;,—?.

The hydraulle pump needs nn malntenance, checking or adjustment even atier long operation. This is
due to the fact-that clearance Betwsen the gears and bushes is taken up automatically by the off pres-
BUre in the pressyure side, .

The bushes have thelr side facing the delivery fittad with a fillet {1, Fig. 173), which the oil crosses through
to act upsn & surface recessed on the two covers and defined by two rubber gaskets shaped as a
heart, and Izid eccentrically {2},

Pump general overhaul.

See Fig, 173 for the disassembling and assembling sequence of the hydraulic pump components, The
explanations of the preceding paragraph should facilitate a corract assembly and disassembling; sense
of rotation of the drive shaft is indicated on the pump cover,

Tn addition, notice that assembly and disassembly require no special tooling, as the high finish of
machined surfaces would be damaged by a careless assembhiy.

Never disassemble a hydraulic pump # vriginal spare parts are nof available; it repairs are necessary
entrust them to FiAT Service Organization,

1%
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We give hereafter the specifications of the hydraulic purap, ic check lts performance:

— ratio befween engine and pump RPM. . . . . .. . .. . ... .. .. 1.162
— pump speed (with engine at rated speed, 2300 RP.M . . . ., . . .. 2,000 R.p.1a,
— sumg rotation, as viewed from driving shaftend . ., . . ., .. N clockwise
— suction head . . . . . e e e e e e e e vt e o R 300 mm (£ 11.8140%)
~ deliveries (olf al temperafure { at O kg/sqem@psd) . . . . . .. . . 17 liters/min (3.75 Imp.gal)

of 60°C - 140° F) af 150 kgfsq.cm (21335 psil) . L, . . 16.5 lifers/min (3.65 fmp.gal.)
— pressure valve operning pressure (marked C or E) ., . . , , + . 145-155 ko/sq.cm (2062-2205 p.&l)

To secure a good performance of the [ift hydraulic pump, use exclusively SAE 20 hydraulic oil avoiding

all mixtures, :
The customer shall be warned that periodical checks and cleaning of the hydraulic lift ol filter is absoiutaly

necessary. Afler the first 20 hours from any oil change clean accurately to remove dirt from the filter,

L.

Fig. 173. - Hydraullc ift pump components,
1. Shalt bushes - 2, Forward cover - 3, Delivary port.

HYDRAULIC POWER LIFT OPERATION

The power Iift consents performing fwo different cperations: positicn control and draft control. To
choose cither one just move lever B (Fig. 172) dewnwards in the tormer case and upwards in the latter,

The lever can be actuated only when the |ift arms are raised.

The lift arm raising or lowering conirol is performed by lever A. In the position conirol operation, at
every position of lever A corresponds a different height of the Iift arms, and consequently of the imple-
ment. In the draft control operation most of the excursion in the duadrant is uzed to determine the draft at

the implement during work,

Whenever lever A is moved, the control valve spool rotates and according to Its sense of rotation lets
oll pass in different conditions through the valves of the hydraulic circuit which control the raiging or the
fowering of the arms. in the position control operation, the height of the arms can be controlied through
lever A only, while in draft control also intervenes the reacting force which the implement passes on to
the spring M, Fig. 175. The deformation of the latter consents the rotation of the control valve spool,
(the strain of the spring being transformed by a lever mechanism) and consequently a movement of the
arms which brings the resistance encountered by the implement in the ground back within the limits
established by the position of the fever A In its ssctor.

In position control operation the selector lever B, acting an the relative position of levers and rockers
of the linkage cuts off the control valve spool from the effects of the strain set by the implement an
spring B, :

Fig. 176 illustrates the hydrautic dizgram of the system. For further details on the nower |t operation
s¢e the Technical Information Bulietin, Form No. 324182,
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4. Cylinder discharge valve

- 8 Lift arms ‘control shak - o, Shait bushings - &, Through port ip
F. Control spool - 5. Tarzion spring - S, Lift arms - & Controt spool adjusting plug - L. Link

Fig. 174, + Arm control shaft section,

248 conira] lever,

Fig. 175, - Sectioral view of the hydraulic lif unit.

3. Cylinder pressure safety valve - 4, Discharge valva .
€ Pislon - 7. Ram s=at on piston - T Arms maz, liff adjust.
ing screw - H., Speing adjusling shims - . Spring - D, E,
P F, o, ¢c. See Fig. 175,

(The arrow indlcates the lather gasket placed between fhe

piston and the rubber ssaf an i unils up to No. 68392,
a) Sectional view of tha cylinder intake valve.
2. Lift coniro! valve - 3, Cytinder intake valve - h. Grogve
machined along he centrgl spoof axis to discharge the oi), the

pressure of which keaps valva (2} closed by agting an the top
of it - P, Cantraf sgacl,

B) Detait of seciion thrgugh the cantral spool
- r. Contral sngol - £} Sectional view of
the pisten of the hydraulic lift Ne, (6993
and up. - Starting from liltn. 27108 up (April
12682) the number oi top Hrk mounting holes
has been increasad fram 3 1o 4,

e
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S, Arms liffing,

The control spaod P s rotaied 50 %o let oil pass from the pump onto the fop of the I conire! vaive slunger 2, ensuring s ciosuns, The pres.
surized oll can thus ilewln to the cylinder thraugh valve 5 and displace the piston to [Hf the zrme.

il e

'

R ’\\:"\‘t\x
1

O

AR Y

S _ e

F. Arms floating.

A5 S00n a§ e picion maves, the sonirol sgowl P redates belng conrected 1a the Inner arm through levers F, E, D, The spool rotafianal mov.
ement causes the ofl under pressure which kept the valve 2 closed by pressfrg on ite iop to discharge Into the reserveir through ine groove
machined slong the sgool avls.  The pressure af the ali coming from (he gdump and acting on the bottom of the valve wing the retistanca, the
valve opens and the oil ow is conveyed Into the resarvoir Instead of the cylinder,

el

e

N

A, Armg Lowering,

Ta laweer the arms, the voive spoof opens by cam aclion the discherpe valve (8), which aliows the gil fo oubfiow towards the tank under the pres.
Sure of the plsten,

Fig. 176, - Working diagrams of the hydraulis system for different arm positions,

{Note: The oil flow pattern in the circwit 13 identical both for position and draff control aperation) - 1, Prescure refief valve. 2, Controf

velve « 3, Cylingsr sxfely vaive - 4, Cylindar discherge vaive « % Cyllnder intake vaive ~ D, Link - E, Rocker - F, Yoke fink «

P. Cantrol spsai - g, ¢ Pivot peints - b, Groove along the contral spool axls for ol discharge when valve {&) ppens - §,, Linkags

controf lever - WV.Z, Top fink mounting Loles. (Starting from 1% Nov, 27108 un the number of hofes has besn increased from
3 {0 4, see Fig. 175),

122




Flg. 177. - Removing the arms itfting shaft (the arrow
shows the direction of extractian).

21. Sersws which fasten the levers to the inside arm - L. Eink
age contro! lever,

Dismantling the power liL

Fig. 178. - Removing the vaive block,

1. Yalve bloek - L. Linkggs conirol fever - €. Coier pin

connegiing the link to the contral soool fever - Q. Set screw

cennacting the contro! Jevsr to the cantrol spool - R, Accees

port for removing screw R (sea Fig. 182} - £ Conirol spool
adfusting piug.

To remove the unit fram the tractor separate the arms from the implement hiteh first, then disconnect
the two oil lines and remove the screws which fasten the ynit to the fransmission housing, To dismantls
the power |ift proceed according to the following sequence;

Components to be remaved,
Filter (11, Fig. 133).
Qutside finkage {12),

Cover (13

Fig. 190. « Undoing the auxiliary equipment eontrof cock
SErews.

Operaiions and cauifons,
Full ihe paris out the jift box.

Remove the complete assembly Fresing it from the
lift box and spring suppord.

Can be removed together with the Spring support.

Fig. 179, - Cvlinder discharge valve parts.

4. Plunger,

Fig. 183, . Testing apparatus for safely and pressure
velisf valves, using valve holder A 18H032/A/8,




Remuove the Nit outer arms; the screws which faslen
the levers to the inner arm (21, Fig, 177} and slide
the shafl in the direction shown by ihe atrow.,

Arms contrel shaft.

Note. - To prevenl demaging the seal ring
focaled on the left end of the arms control shafi,
move the shafi about 2 cm (25/32°} in the sense
opposile o the arrow and remove the ring (Fig, 1737).

The inner arm with #s piston driving sirut remains
fnside the power fifi. :

Remove pin (0} which fixes the vaive spooi contro)
lever fo ifs Jink prior to siiding the whole unit OFf
the studs.

Control vaelve (Fig. 178).

Note. - The following componenis remain free
inside the power fift:

~ the lever mechanism which Is removed by un-
screwing the screw (R) first and stiding off the
ouier fever (L) in a second Hme;

— the piston and barrel. The fatter can be shid out
the front by applving a stight force.

The valves can all be disassembled easily enough as
thay ail are accessible from the ouiside, with the
exceplion of the oil inlet info the power cvlinder
valfve (8] which reguires removing the controf vajve
group. To disassemble the conirof valve slacken the
serew which fixes the controf fever (Q), temove the
adfusiing plug () and the side cover of the control
valve for suxiliary equipment (Fig. 186},

Fig. 182 « Liff sutside and inside control finkage.

(The ilustration shows: on iop, the outer feverage removed
from the lift; below, the inside leverage placed as during work),
A, Lift contrel lever « B, Selecior lever - L. Leverage contral
lever » P. Contral spool - @, Strew securing the contral lever
to the spoal - R. Screw securing the lever L to the rocker.

Fig. 183 shows the powser Uil subassembiifes in the
dismantiing sequence and Fig. 182 the outside Jever
mechanism (above), and the inside lever mechanism
connecied as ihey are during operation (below),

Inspection of components disassembied from the hydraniic Hft

After dismantling the power Iift unit check the foliawing:
— check conditions of the gaskst between harrel and housing and between piston and barrel;

— check the play between the arm control shaft journals and the bushings; if found exceading the values
specified on the table of page 130 replace the bushings;

— check that the play betwesn the control valve spool and its bors lies within the specified limils.
Note that the valve spool is not furnished siagly s a spare, but always together with the vaive block
being fitted to the bore; .

— wash a°-§d replace the off fiiter cartridge, if found defecfive)and make sure that the filter seat plug is well
welded to the plate for cartridge protection to prevent si”suction on the part of the hydraulic pump;

— replace the oil seals for the |ift arme shaft and the geshete of covers, plugs and valve seats if they are
net dependable;

— check sealing characteristics of the discharge valve and of the li# conirel valve {4, 2, Fig. 188}, grind
the seats if necessary and check spring nerformance;

— check the seiting of the pressure limiting and safety valves by means of 2 hand pump equipped with
valve carrier A 197032/A/8, Fig. 181. f data do not correspond, replace the valves, as component
paris are not furnished separately as spares.

124 Aol vaole 203370 psd
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Fig. 183, « Exploded view of the hydraviic iif,

6. Piston - 19 OH ffitar components - 12, Ouisids linkage - 43. Rear cover with spring mouniing - 14, Inside Hnhage - 15, Arms
Efiing control shaft - 16, tnside arm with ram - 11, Cantrgt unit - 18, Barrat - 19, Lift body - 20, Breather Plug - 2. Seraws
fxing linkage to ingide arm,

Z) Exploded view of the aukiliary cantral cock - 1, Pressure refief valve - o, Contref spoot,

Powsr Ii# assembly.

Reverss the ordar of dismantling and fojlow clasely the instructions given below:

— when placihg the inside and outside arms on the control shaft make

their respective stamped marks
to registar {see Fig. 184);

— the installation of the seal rings on the 8fms requires ysin
to prevent contact with the teeth of the shaft eng,

~ the screw which fastens the control lever to
on the pistan side.

g the protection A 197003/A first, in order
then the use of the punch A 197003/8 (Fig, 185);

the control valve spool (@, Fig. 182) sheuid he mounted

Power lift adfurstyient,

The adjustment of the power fift should be carried oyt by placing the unit on the tractor or on the banch
1 485005 which is equipped with the necessary weights.

a) Controf vajye spool adjusiment. — Run the englae to high idle speed, then ralse the lift arms, and pace
the selector lover ©n position control (downwards). Remova the cotter pin and slowly screw in the

adjustment plyg (t, Fig. 188) until the load starts ascillating (vertical oscillations); urnscrew the pleg
half a turn ang fit the cotter pin.
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Fig., 184. - Regisfer marks for fiiting the Inside and
outside arms onto the control skhaft,

Fig. 185, - Lift arms control shafi seals fitting.
A= A 10700%A Punch - B = A 19T803/B Proteciion,

b) Arms stroke adjustment. — Start the engine and check fhat the stroke of arm ends of the implement
hitching device (with the links connsctad in the holes as shown in Fig. 187 is from 580 to 500 mm
{22-27/82" to 23-5/8"). i the stroke length deoes not lie within the ahove folerance, act on screw

(10, Fig. 186) by means of spacers,

Note that when the Implement hitching device arms are at their highest position there must be a
margin left. which is controlied by raising by hand the lift arms,

¢} Adjusiment of the distance between tha it cover and strut support. — Whenever parts havse bseen
replaced {(spring, strut support or lift cover) of after a major overhaul check the following:

1) Remove the sirut and check that distance | (1, Fig. 190a) is 15+ 0,5 mm (0.800" L 0.027)., ¥ other-
wise change one or two spacers H between spring and support, Note that it would not be econ-
venient to use a large number of shims H to dacrease the ciearance [ because that would vary the

load and conditions of the spring M.

Fig. 186, - Vaive hlcck.
. Pregsure roiief valve - 2 Lift control valve - 2. Cylinder

pressurs safely veive o 4, Bischarge valve - 0. LIft arms
stroke adjusting screw - . Control spel adjusiment plug.
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Fig. 18%. « Mydraulic Iiff linkage instzlied on the tractor.

1. Top link, adjusiable - 3. Removable pin - 3, Fized pin -

4, Left lifting rod - 8, Check chains - 6. Left lower link - T, Gnap

ping - 8. Right lower link - 8, Levelling iever - 10, Top link
maunrting pin.

{See new, improved drewhar =ssembly on page 135).
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Fig.188. » Adjusting the fop link supporting spring tensian Fig. 189. - Hydraulie system pressure reading using a
using taol A {97018, pressure gauge with fitling A 197035 mountad In plage of
the safety vaive,

2) Instal] the lever A 137016 in the mounting holes (Fig. 188} and by pressing downwards take up
completely the clearance existing between cover and support at the lower stop shown with an ariow
{2, Fig. 180 a), In thess conditions, the distance 1 should measure 22,5 - 0,5 mm (0.885 - 0.02"’);
a greater distance means that the suriaces of the fower stop are worn and need added material,
The distance | in cases 1) and 2) of Fig. 180 a can be checked using the two ends of the « Go -
No - Go » gauge C 187015,

d) Adjusiing ihe play between roffer and sector (Fig. 180 b). — Move the lift control lever to the highset
position In the sectar slof o get full raizing of the arms, and place the selector laver in draft contral
{upwards); apply the fever A 107015 to the mounting hcles of the strut & ite $upport so as to completely
take up the play existing between cover and suppart at the lowar stop: in these conditions the distance
between cam and follower should measurs 1.5 to 2 mm (1/16 to B/64"). )i necessary, the distance can
he corrected ky rotating the eceentric on which the follower is mounted.

Mote. - Should the working pressure of the Jiit hydraofic system need checking, place o pressure gauge
with fitting A 187035 in place of the safety valve as shown in Fig, 189,

1 :",‘h Fhsz08

7.

$ﬁ\'}-‘!{l"¢ i‘i\'.'

Fig. 180 a, . Setflng the clearance between )it cover ang
tep link mounfing bracket,

1) Setting the clearance | (14,5 to 155 mm = 0,571 to 0.810 in}
batween cover and ap link support bracket, spring M being
fres,

2 Selting the claaranes | (82 to 23 mm = {.3685 o 0,905 in}
between cover and tog link support brackst, Spring M
being foadad.

H. Adjusting shims - . Top Hnk support bracket spring.

Fig. 180 b. - Adjusting the clearance between cam and

raller,

Clearance 1 indicated In skalches 1 and 2 nf Fig, 190 must be :

considered a5 a prafical working dimension; far new lift units A. Ut cantrol laver - B. Selector lever « 1, Reaction rotler -

the clearance is 148 to 15,f mm {0.583 to 0.504 in} and 22,2 S. Lift arms - P. Load to apply to ihe support bracket to tale
to 228 mm (0.874 to 0.868 in] respectively. up the play existing betwean the parts indicatad by tha arrpw,
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impertant

To be sure to meke the best use of the power lift In every circumstance, read the following Instiuctions
Position confrol eperation.
Maove lever B (Fig, 180 b) downwards dnd insert the strut support wedge as shown in Fig. 182, In thegs

conditlons the holes of the support shown in Fig. 1768 can be used 1o mount the tep link.

Oraft conirol operation.

Move lever B upwards (Fig. 480 b} and take the wedge away from the strut support (Fig. 192}, For a more
sensitive operation use the intermediate holes but not for implements which determine heavy loads on
the strut (rippers, disc plows etc.) which require the usa of the lower heles. Exceptionally, and anly for
very light work requiring high sensitivity, use the top holes. Never mount the iop tink In the top hale for
all cther cases in arder to avoid excessive stresses on the spring.

kY

A = shims for end play .
al 0,4 to 0.3 mm. -
{8,004 to G.OIZ Hn).

by e e A T K A b s x.

Fig. 151, - Sectional view of the hydraulic lift linkage rods.
D. Right liting rod - S. Lelt fifting rod.

AUXILIARY COCK
The hydraulic power |ift can be equipped with a control cock unit in piace of the control valve cover in
order to actuste attachments controiled by hydraulic power cylinders, both single and double acting.

This alfachment is not contralied by the lever which determines the raising and lowering of the arms,
kut rather by a lever which Is part of the contro! cock lever, This makes the two operations Indipendent
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i Fig. 192. - Tep link support hracket wedge, Fig. 193. - Auxiliary oif reservolr installed on tha laft
i t. in - 2. Qut, fender and supplying a single-acting eytinder,
2 1. Brzather - 2. Fifler piug with dipstick - 3. Centrol cock

i from each other and allows using the same oit contained in the it unit. The two differant t¥pes of
iR operation cannot function at the gamsz time. Should ths application require mars than 2 1o 2.5 literg
{1-3/4 to 2-1/4 imp. quartsy of oil, an auxifiary oi reservoir must be added. Fig. 183 shows the installation
of an auxifiary ol) reservoir with a capacity of 9 Hters (8 Imp. quarts) for actuating a power eylinder with
& max, capacity of 11 [itars (8.6 Imp. guarts).

The ausiliary oil resorvoir is connected to the hydraulic power lift unit through a tube fixed to the breather
plug by means of afitting. The plug is then installed on the auxiliary reservoir. Chack &l the seals beforg
installing the reservoir fo prevent leakages due g the higher pressure head.

The control cock unit shown on Fig, 18¢ and 1583 is installed on the power lift unit in place of the contraf
valve black cover. From the latter it is passible to recover the gasket and the complete pressurs valve
which can be Instalied in the new unit.

The opsrational diagrams for single and doybie acting cylinders are shown on Fig. 184,

Hydraulic diagrams showing the operation of one double acting evlinder,

Hydraulic diagrams showing the operaiion of singls acting ¢ylinder.

Fig. 194, - Diagram shewing the operaficn of the zontrel cock connected to single apd douhbla-acting cylinders,

4. Pressure refief valve - 5, Cantrof cack pin - 6. Poubls-acting cylinder line ittling - 7. Plug 16 ME 1.5 10 be used when oparating
single acting cylinders - A, Stop position - 8, Lifting position - £, Lowsring position.
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HYDRAULIC LIFT ASSEMBLY DATA

I Weaar
Description | m?ﬁa?ﬂ) Assembly clearances mm {in) litnite
. mny {in}
Inslde diameter of cylinder slesve i BE035 te 88,071 ?
] (3.3479 1o 3.3483) i
: instda dizmefer of cyilnder 0,036 {o 4,108 0,05
slgeve and piston {0.0814 to 0.0041; {0410
Diamater of piston 84,965 io 83,000
{3.3451 fo 3.2455)
Inside dismeter of bushings en arm 55,(00 to 55170
tonirol shaft {3: right end (2.1683 ta 24721} . ;
47100 to 47170 . Arm sheft and bushings: I
feft  end {1.8543 to 1.8571) right end i 0,100 fo 0,208
¢ (0.0039 to 0.0078) G.d
_ et end T 0,300 to 0103 (D.{'Jtﬁ)
Diameter of arm control shaftat bush- | 54970 to 53,000 ;(0.0038 to 0,0078) |
ings: Haht end ' (21842 1o 2.3654)
i 45875 1o 47,000
feft end {1.8485 to 1.4304
- - i
{nside diameter of bushings for rocker 12,416 fo 12,050 | :
supportlever (przss-fitted bushings) {0.4730 o 0.4746) : :
inside diameter of hushings 0,006 40 (5,086 {15 i
! and the diameter of the I (6.0008 to 0.0034) (0.603)
Diamefer of draft cantrol tever pin 11,973 10 12,000 lever pin {
{0.4714 io 0.4724)
_ -
Inside diameter of rotier and [t contrel 12,032 10 12,075
lever bushings (press-fitted) ¢ {04757 1o [L&7B4) Inside diameter of press- 6,032 to 0,158 0,55 .
' fitted bushing and their ;(0.0013 to 000200 {0,010
: plns :
Dilameter of roiler (r, Fig. 180 b) KR i 11,873 to 12.0%0
contrel lever (L, Fig, 182) pins C 474 to Q.4TR4)
Thickness of friction discs for lift 2
control lever {0078} — - -
| Thickness of spacer for Iift armt run 8,45 1o .35
adiusting screw {10, Fig, 186) {0,018 1o G.022) —_ 5 — -
Inslde diameter of bushings press- 25,07% io 25,020
fitted Into the upper fink Bracket * (0841 to D.08S1)
Bushings and upper iink 0,020 te 0,130 0.5
bracket kinne axls {0.600B 1o 0,0051) {0.020)
Diameter of upper link brachet hinge 25,000 o 24,942
axle (0.9843 o 0.5820%
! Safaty Contral N
Valve spring specifications {eylinder) f {i¥E) i Discharge
! i .
3
£ 4 35 46 ! a2z
Frestergth . . ., ., . ., .. .. mm {in) {1.42) 082) (.87}
¢ fanmd . 27 : 20 10
Compressed fength . , . . . . . .. . ... . mm {in} (1.08) : (©.75) . £0.40)
- 25 to 28 ) 1,8 o 2.2 i 2,3 fo &8
Festioad . . , .., ., .. . ... Fa e . ! N :
est foad kg (b} G5t 60 = @diodB | ©tosh
Opening pressure of relief valve 1, Fig. 188} {marked worh latter C orE) 145 to 155 kglom® (2062 to 2205 p.ELY
Opening pressure of cylfnder salety valve (3, Figo 188} . . . . . . . . . 185 1o 205 kgfem® (2774 to 2046 p.s.l)
Rischarga valve (4, Fig. 185) o control valve body wrench torgue & to 10 kam {65 to 72 fi-It)
Cyviinder safaty valve (3, Fip. 188} wrench toroue . . ., . . . .. . . . 4140 5 kgm (20 to 23§ f-fh

) Bushings are fied it thelr housings in the Hfi casing with an intarferencs of 0,820 1o 6,102 mm {0.0008 to 0.0039 In).
) Bushings are fitied into their housings with an interterance of 0,85 to 0,23 mm {5.0020 to 0.000%),
B

; ; de gR valv
‘7’!%#@“1‘“? g\r’?
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HYDRAULIC LIET SYSTEM FAULT TABLE

FAULT , POSSIBLE CAUSE ; ATTENTIONS REGUIRED
| P
Lift fails to operate. 1} No oil. f Top up,
[ 2} Controf vajve sticking, f Dismantle and clean i
" 3) Hydraufic pump does not work, ! Overhaul the pumg,
Lift jolts., i 1) Ol tevel very low. ! Top up.
i 2} Oil filter clogged up. [ Clean it
i 3) Air bubbles in suction ducts, Check fittings and seals,
i Lift does not hold the 1 1) Faulty adjustment of valve spool, Readjust the valye spool as specitied
: | load in raised position on page 125,
: {when ths engine fs 2} Faulty sealing or sticking of | Dismantle and check the parts in-
running, the load keeps | discharge valve. | volved; assembls the valve tighten-
on osciliating vp and F ing the plug with a forgus wrench
| down;when the engine set at 9 to 10 kam (65 to 72 Ib.#t) In
I is stopped, the jsad ' order to avoid posgible djsior-
drops), fions.
; 8) Oil inlet valve of hydraylic cylin- Dismantle and check the parts in-
der eaks. volved.
4) Oif leaks past lift piston seal or Replace them.
1 cylinder seal, ;
5} Cylinder pressure relief valve r Replacs it
leaks,

|
Ndsu#rcrem‘f’ ¢g§¢gaj 8) Discharge valve seals damagaed, I Replace them.
: I

. ,r: | :
% J 1} Pressure relief valve out-of-ag- ' Check setting.
. fusiment, _
! ’ Replace it.ﬁ);f?& fﬂaiirfj '%%jég‘k?‘:) r

2) Cylinder pressure relief valye
gut-of-adjustinent. '

Test pump performance and over-

haul |t, i necessary,

[ 8) Lew pump efficiency (*).

Pressure relisf valve | 1) Liftarm sirgke adjustment screw | Take a few shims from underneath

cuts in when [ift arms out-of-adjustment, : the screw head (sas paragraph ¢ b »

ar%dffﬂ raised g, of fift adjustment on page 125),
il 3

Traces of engine oilin | 1) On leaking through betwesn Check the parts involved and ra-

the hydraylic fiuid. hydraulic pump and seal. place the damaged nnmag,

*1 Usually actomaaniedt by a considerable increment of the ttme required 10 raise the load.

b 4 e i i 1, o
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| TOOL LIST
!
: Tooi No. 1 Cescription Page No, Fig. No,
¥ i
: !
! A ppiEzz Hammer, brags . ., . ..., . . il i
A BHT Swiwel stand, pump overhaul e e i a8
i A 14 Grinder, engine valves . .., .. ! 13
B A 12131 Hand pump . . ., ., 00 e 3g
1 A 18707 Adagtor . ... 0T e | 35
i A7 Dief gauge R T . . i 40
A itdg Wrench, infection pump timing . ..., . ., . .. f 49 5O
A 11082 Wreach, engine timing . . ., | [0 co ] 48
A 187083 Pilpt regd . ., . . e e e oo . 55 OGB4t
& A 117068 Bushlng . . ... . 47
3 A 127080 Gauge, confrof boy setting . ., .., .. .. . . .. 104 157
A 177051 Gauge, vontrol hox setting . .., . """ 104
A 137003 - Adaplor, gearhox primary shaft , . . . 62 102
A 13Hin . Gauge, hevel pinion sefting . ., .. . LT . 68 112113
- A 17012 | Lock, final drive gear ., . , | || . . ELl i
A 197003/A/5 | Priver end protection . ., [ [T 125 A
A 1876815 lever . . . . ... S 127 ] B8
A 15032/ 88 Jalve holder, bydraullc iife ., . .t 124 I 161
A 197035 [ fiing .., .., 0 . - 187 188
A Mg . Valve spring compressor | | | v e e e e t3 [ M
A MA/BIQIDIEIFIG | CuBers and spindle sef, for vafve seat grinding . . . . ., 12
A 217072/A/B ! Driver, oylinder finer tameoval ang Installing . ., . . | | . 1 7
& 227008 i Puller, infection pump drive ., T 35
o 287033 | Adapiar set, differential lock installlag . . .0 r & 167 I
A 313009 i Driver, valve guide removal and inswaliing . ., ., ., 13 :
A 3z3007 I Puller, injoction pump plungers . _ .. 1T 35-38 i 54
A 373016 Werench set, infection Pump adjustment . , ., ., | || | 40 |;
A 423023 | Support infactors . . e o 44 87
A 323025 o Puller, injection pump shaff Bearing . . . ., ., . | L] i 52
A 323028 { Puller, pump bearing outer rece . ., |0 37
A 323033 |' Befainer forks, injection pump foflowers . , ., ., . | 35-36-38 f
A 323035 Tool, injaction pumgp tappet removal and installing a6-38 f
A 32304 f Screw dyiver , ., ee oL, e . 36
A 423112 Measuring set for contral rack travel .. ., ) &1 | .
A 517607 Riveting set . . . ... 0L 72
A 5703 Wire brush e e e 12 | f
A SEn0z Conneetion, Injection Rump plunger siroke gheck . . | 4G i &g
A 527605 Pullef, injection pump delivery valves , . . , , . | P 36 !
B 527015 Connection szt with bressure gauge, Imjectors and pEMA i
slements check , .-, 7 T TR Ve . ]
& 537405 Pallsr .., .o . . 65
A 61108 Wreneh ., ., 0,7 C e e b6
A §19018 Clamp piston rings . ., . [ . 0 . 18~20-45 27
A 619622 Pliers, piaton fnps L. oL, L L, e i iB e
A 819027 | Pdller, pilet bearing tn flywhee! | . | R T i 53
A Tites3/R P Fldures, main cloich dismantling and reassembiing . . . . | si3psg 84-29
A 711168 P Wrench L, T YT e e i 86
A 711200 Spring tester . ., . . ., . e . ] 14
A 735008 Puller, stesring arm . | . e e e e e i 72
A 828254 | Drivar, geatbox , , . ., . | | e o ’ BG |
A 950763 | Drivet, gearbox , ., . . ] e, 5% |
ARR %264 Rofary sfand, medium size .., 0 58-65-70-118 | 95105
ARR 2216 Rotary sfand, large sire . T T T T T 45
ARR 25%¢ Stirrup set, for rotaty stand ARR o204 , | 0 r 65-70
ARR 117054 Stirrup set, for anging installation , . ., [T 245
ARR 117005 Engine iifting hook . . e i 5.8 3
C 880 + Dial gauge, with stand ., . . [ [ T | 20
- 687 ol gadge set L, LD ; 13
T -Gaugeblocs.-............ ......... i 26
C 19m1s & G0-no-go» gauge . , , . . . Yo ] 127
¢ 317023 Fixture, soanecting rod alignment check ., ., . .., [ 20
C Bfafiz Ring gauge, for seffing dial gauge C 087 . ., .. | |’ ; 11-18
i 435005 | pench, hydrautic tift L L, LT T T T 125
U 03zt | Reamer, reverse shaft bush | P, 81
U taaya/e | Reamers set, engine ., , ..’ . . 14
U 247617 Espansion reamer , . , ., . . . e e, 17-18
U 313030 Reamer, valve guides . . . . . . | e e L o 14
U 323034 i Reamer, pump rack busking . ., ., ., ' 37
U 611854 ] Expansion reamer , 0, [T ) 85 H
Lt 811515 | Expaosion eeamer . ., [ 00T . ' [22
i
|

1




Fig. 185, - Front and side view of fracior 411 R.
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SPECIFICATIONS

ENGINE
TYpe o T BIRDDG (%)
Diese! d-stroke, with turbulence chambers,
Nombers of eylinders .. ... . 4
Bore and strake .. ... Ce e e BB 198 mm (3.346”:3.93?"]
Piston displacement . . ... T 2370 em® {1385 eu.in)
Compregsion ratig, BRRIOR. 21.5:1
Maximum rated horse power (with air cleaner, without fan and exhaust mufilery , | 40 H.P,
veximum HP. develoged at: . T 2300 R.P.M.
Maimum forque L 14,3 kgm (193 .10}
Maximum torque developed at: . . . , . . e e ’ 1800 R.P.BA.
Engine weight fwith air cleaner, without lubricating ity . . ., . e 275 kg (6090 Ib)
Lubricating oil quantity (in sump and pipes) ... T kg (13.5 1Ry
Timiag
mlet b opens . L, 3 hefore T.0,C.
vocloses L., L 23 after B.D.C.
Exhaust . . L C | pens - SO 23 3?223 g:g:g:
Clearance betwesn valve starm and rocker arm for check of timing engine cold . | 0,375 mm (00147 in}
MNarmal running clezrance betwaen valve stem and rocker arm engina cold tinlet aznd
S B.Z‘Omm(ﬂ.DD?&in)
Fuel supply
Plorgrss oo oy S T AT e sy
operaling proseure L T .1,2t01,5 kg/em®{1710 2p.s.i)
Injection pump {Bosch licence) with 4 i for fuel pump without sstiiment bowl, type PES 4A s0B 410:L44
Plungers ¢ for fusl pump with sediment bowl, fvpe | PES 44 G0 410:04/18
Directicn of ratatlon of pump shaft (looking on drive side) . . . L clackwise
Infection order . . | . e e Y e e 1.3.4.2

Sstiing of injection assembiy on engfne. The PUMDP assembly with plunger No. 1 at
tha beginning of delivsry, is mounted an engine having piston No, 1 in the carm-

pression stroke . . . ., e e e e 200 = 15 Befgre T.D,E.
Londle bolders typs LD S, KCHESEE
Nozz!estype.......,....,.......,.,.‘.,...‘.,... DN izSD 12
lofectors callbrated at: ... LT e 128 = § kglem® (1700 = 70 pesiy
Governor
Vacuum governnr (embodied with the injection pump) bype: Lo EP/M 60 Atds
Max, engine spesd (ho load), net tess than: . . T T e 2600 R.P.M,
Hin, engine speaq (ne load), from:, , . . . Ve 420 to 480 R.P.H.
Lubricstion

Lubrication oil pressure (automaticaliv adjusted by & vaive) with hot @ngine st normal
RPM rate ., . . e e e e 3 kglem? (43 p.g.i.)

) For tractars MR and a1 g

) Engines with 8%, less psower should be aceepied,




Starting

Eiectric motor with engagement controlled by elactra-ma

Glow plugs for caid starting . . . . .

gnet type FIAT E 115-3/24

I Kw
140 W

TRANSMISSION
Baarkex ratios Cverall reduction raios
st ogear . . . o . . Lo Lo, e 19.668 : 1 235.449 - 4
2od gear . . .. .. ..., e Ve 5909 : 1 130.275 : ¢
3rd gear .. . ... ..., e e e e e e . 3.745: % 82,756 1 §
dth gear . . . . . . . . .. .. .. ... e . 29381 64.847 - ¢
Bth gear . . . . . .. . ... ... e e . 1.625 ¢ 1 35.873 :
6ih gear .. .. ., .. L 10321 22,738 : 1
Tst maverse . . .. ... L. L., . , e 753 1 160,340 < 1
2ned reverse L, L . L. L, O RN 2:1 44 451 1 4
Rear reduction frain
Bevel gears vabio . ., , ... ... .. M , 3871
Finaldrivesvatio . . . . . ., .., ........ . . . Ve e e 5.636: 1
Total reduction ratio (bevel gears and fnal drives) . .. . . oL L 22.076 1 1
TIRES
Tractortype . . . . .., . ... ..., . e ; 615.180 i §15.103 !
""" o e ’ ot IR 5] i 421 R)
Size of fronttires ... ... ’ 6.00-16 5.50-16
Max. inflating pressure of front fires . ., ., . ., .. . 2,5 kgfem? 2,5 kgiem®
: | {35 p.s.b) {35 p.s.i)
Size of rear tives . ., L, L, L e e | 11-28 11.2-28
{ fletd work . . . .., ... . 5 0,8 kglem:? 0,8 kg/cm?
, . . . ! {1t p.s.5) 11 (p.s.i)
Max, inflating pressure of rear tires } road work . . . . . . . ‘ | 1,210 1,5 kg/cm? | 1,210 1,5 kg/em?
\ {(1Tto 2 pel) | (171021 p.s.i}
STEERING SYSTEM
T‘umingradlus....(I.....-......,. ......... 3m {0 10 ) 23 m (8 H. 2 in)
BRAKES f
Outer diameter of drums . . . .. ..., ., ... ., . 2100 mm {325/, 2160 mm (823, j
Width of brake lining-~, . . . . ... . .. e I 50 mm 27} 58 mm {27 [
!
DRAWBAR (4 i :
Horizental swing of drawbar clevis . . . | . e 860 mim (26") [ 660 mm (263

Meight of drawbar clevis above ground 3 ::2:,:’_:;2

DIMENSIONS AND WEIGHTS
Wheelbase . . ., . . ., ... .. .

Front treag . . ., . | . .

{*} See new drawhar speciflications on page 139 for tractors with

134

270 mm {1654°)
558 ram {2151,7)

1825 mm {71%,7)

1288-1380-1480-
$580-1685-1 7580~
1560-1930 mm
50/, -541/,-58%/
B2/,-66%/ L
T8

thassis No, 420451 up.

260 mm { 7/,
470 mm {181/,

1310 mm {713,
1260-1368-1460-
1560-1660-1760-
1860-1069 mm i
488 BT,
61 3!J 5-55’J' a“sg l)' 'y
T

O Tu——
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R |

A

Tractor type

Rear tread

| { with drawbar . . .. .,

Overall lengih of tractor | without drawbar . . |
Gverall width E,with min, tread . . ..,
f with max. fread . . . . .

Max height ] ta the top of bonnet

Ground clearance under front azle
Ground clearance undes rear axle
Operating weight of tractor . . . .

Weight of ithe two front wheel we:ghts Approx.
Weight of the faur rear wheel welghts, zpprox. . . .

FERFORMANCE AND FUEL CONSUMPTION
Speeds, with engine at rated spsed (on concrele
caursa):

ist gear
&nd gear
3rd gear . . ..
dth gear
5th gear
6th gear
Tst reverse . .
gnd reverse

Diessl fual consumption . . . . . .. ... ..
Maximum drawbar puils on concreie course, with frac-
tot fully ballasted (iron discs and 759, 2% water bailast-
ed fires):
ist gear
2ud gear
drd gear
4th gesr
th gear . . . . ... L.,
tith gear

{*} Wheelsiip Is limiting factor,
ELECTRIC SYSTEM
Running at 24 V.

See page 81 for instructions on Rs components.

ACCESSORIES

! 615.000

§15.103

1200-1309-1406-
15001 608-1780-
1800-1300 mm
A7y -55 m
58Y/:-63-67 -
W18l
2560 mm {1147}
2820 mm {1117}
1508 mm (B8%)
2200 mm {86%.")
11 mm (§5'/,)
1370 mm (54"
¢ 480 wmm {18757)

1420 kg (3130 th)
70 kg ( 150 (b)
220 kg 480 1b}

&
e
=

. ; m.p.h,

2.2 1.4

4.0 2.5
B3 3.8
| &8 5.0
Loy 5.0
| 228 | 142
P33 a6
s | 13

750 kg (1.650 1b)

1300 kg {3,300 tb)(%):
14500 kg (3,300 Fb)(%)
1508 kg (3,360 1B}(%)
| 4350 kg (3.000 ib)

the same as
for type S15.100

2880 mem (113°7,7)
2755 mm (108} |

1480 mm (58%) |
2180 mm (86Y,%)
1335 mm (52149
1300 mm (538,

400 mm (159,

1400 kg (3690 18)
70 kg { 150 Ib)
226 kg { 480 ib)

3.5-4 kg {1.7-8.8 (R}

458 kg (1.000 ib) i

kphe | mopah
2y 1.3
s | a4
6.4 ‘ 38
7.0 4.5
4.0 8.7
22.1 ‘ 13,7
2 2.6
M4 | v

the same as for
type 615,400

The performances of the accessories {power take-off, belt pulley, hydraulic Ut} are the same for the several typee of

tractors,

Power take-off

Uiameter of shaft e e e

L T T T

................................. /"
.......... 575 R.P.MA.
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Belt puliey

Puliey speed at rafed sngine speed . . ., | . . . e 1185 R.p.M.
Belt speed . . . . . . . ... L.l LR R R 5.6 mis (3,07 f.p.m,)
Dfametar of polley ., .« . « . . .. .., T R 250 rmm (94,7)
Width ¢f hand . . . . . . . . .. . e e o - 150 mm ¢

Weight of pulley (without lubricating oi} . . . . . .. . = SR 265 kg (38 th)

Mydraulic lift

Hydraulic gezar pumpg, type: . . . . . . . .. . IR L Piessey Ciax
Reduction ratio between angine shaft and hydrauli pump driva shaft speed . . . . . . 1,162+ 1
Pump speed {with ergine at rated speedy- . . . .. .., . . . 2080 R.P.W,
_ &t Okglsg.em (0 p.s.i) e 17 litres (2.75 tmp.gal

; . - 1400 ¢ . -gal.}
Delivery (ol at approx. 60 C - 1400 F) a1 130 kg/sg.cm {2133 PSEY L L 16.5 Hires (3,55 Imp.gal)
Religf valve opening pressure (Marked with letars CorE) ... .. ... ... .. 158 kg/sq.cm (2100 p.5.1.)
Bore of hydraulic lift eylinder . ., .. . . ., G e e, e 8 mm (3.347)
Displacement . . . . . ... o 00 0T 500 cu.cm. 0.5 i}
Maximum travel of lift fower finks ., . ., .. . . . e e e ve o, 3800 600 mm (9 (22" 1g 23410
Maximum weight raised at the end of the lower finks . . . . . . . . « - B0 401200 kg (%) (1985 fo 2645 ths)
indicated lifting capacity . . . ., .. ..., ..... e e + - approx. 756 kgm (5425 ft.1hy
Lifting time (with engine =i 2300 RPMY . . .. ... .. . _ e e 3 sec.
Weight of draft-and-position-control hydraulic Iift, including pipes and pump {without oily 82 kg (180 1)
{!} Starting from chassis Ne, 424274 up, specifications are as follows:

Max. travel of ift lower fink . . , . ., . . . _ . . - oo o L. S0end 650 mm (218" and 951/ m
Max. weight raised on lower link ends . . . . . | | Tt oo oo 900 and 1200 kg (1985 and 2645 ths}
CAPACITIES

i
Part {o be filled Buantity Material

Cooling system . . . . . . ... 128 2 Imp.gal. |  Water
Fusitank ..., ... . ..... 8L 845 Imp.gal Diesel fuel
Enal , filte d ol { SAE 30 HD oil for temperature fram o C{Eam

Tone d";ﬂ”"case (filisrs and pipes 8kg 7Y, s, ! SAE 10 W oil far temperature below 0o C (32¢ F)

included) ... : | { SAE 50 HD oil for temperature abave 850 ¢ (g0 F)
tnjection pump and governor , . . —_ - | Same oil ag used for the engine sump
Abr oleaner . . ., ., . P 0,8 » ’r{z » SAE a0 HD ofl
Trapsmission ., . ., ., . ... 172 » 115 » SAE @D oH

. . 3 13, » SAE 140 oif for temperature above —100 ¢ {1de /)
Final drives (each) . . . .. .. i # 7] SAE 20 oil for ternperature below 0o C ({20 F)
Steering system . ., , . , co - - SAE S0 oil
Fromtwheels . . . . ... .. - - Chassis grease
Grease nipples . . . . . . . . — et Chassis greaze

_ 0,4 tt } SAE 140 off for temperature abovs -0 C(l4eF)
Beltpulley . . . .. ... ..., » s B i { SAE 80 oil for temperature batow —100 C {149
Hydraolic lite . . ., . . e o] %2 o 3% » | SAE 20 hydrautic of
{ supports . . . ., ., - ~ High mslting point greass

Generator | ek . . ... O - SAE 50 HD oil
Starfing motar: overrunning clutch - — High mefting point grease
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MODIFICATIONS

Starting from the tractor with engine No. 020426 and chassis No. 411788 up, the {uel filter and feed pump
have been modified as follows:

DOUBLE FUEL FILTER

in addition to the single pager elemant a cloth slemant has been added.
inspect each 300 hours the fillering elements to check their efiiciency and to wash with karosene the cloth
one, and replace, if necessary, the paper element, which must not ke washed.

Fig. 187. - Two element fuel fiiter. Fig. . 188- Injection pump type PES 4 A 60 B 410:L4/16.
1. Filter air bleed screws - &. Filtering cloth element - k. Paper 1. Cover protecting the pump contra! sleeve - 2, Refersnce
jiltering element. marks - 3. Pump fastening nuts - ©. Feed pump fuel filler.

After the filter elements assembly, bized air as foilows:

— sorew hack of two turns the screws {1, fig, 198);

— unscrew the knob of the priming pump of fhe feed pump and pump tili the fuel that flaws from the
holes located under sajd screws ig free from air bubbles. Refighten said screws,

FEED PUMP WITH BOWL-TYPE FILTER

The injection pump iype PES 4 A 80 B 410:1.4/18
features a feed pump fitted with bowl filter
mounted out side the pump body {figs. 108
and 180}

Fig, 189, - Feed pump componenis,
135 Fual filker.




The calibration with respect to previous pump type PES 4 A 60B410:04/7 fe the same and the soje
differsnce concerns the fuel feeding.

Fusl filler cleaning should be done with petrol every 120 working hours and before reinstalling it, 1t g
advisable o check and to replace it if necessary,

After assembiy, bleed air bubbies from the system by slackening the relevant screw focated on the
injection pump body and by actuating the priming hand pump.

U-FLEX TYPE DIL RING

A U-Flex type oll-ring has been Installed on engines No, 016738 and above. This type ring is higher than
standard ones, therefore the piston groove hae been modified accordingly,

Said changes have also been mads on engines from No, 016286 to 016513;

Modifled dimensions are shown in Fig. 200.

5.510
3550

%.4849
5-51¢

il

fFig. 208, » Dimensions of piston ripg and ifs groove.

2.8 5.530-5.850 mm 5.480-5,510 mm T2.6-72.4 mmn
T34 (O2177-0.2184 in)  (0.2157-0.2169 in)  [2.8583-2.8503 in}

!

b
1
T

NEW DRAWBAR AND HITCH

tarting from chassis No. 428451 up the drawbar and hitch device of the series 400 tractore {sxcept
mod. 431/R) have been modified in order {o bring location of the varicus parts within the requirements of
international standards, Changes are as follows:

— stronger and simpler frame;

~ more adjustment possibilities, in fact:

— the drawbar plate can be fixed to the tractar at two different heights, and for each ona it is
furtermore possible to adjost the height by turning the drawhar plate upward or downard, More
vertical settings ars possible by turnlng over the drawhar;

—- the drawbar can be sot an 3 longitudinal and oa 3 traverse positions,

— Besides, the lower links are made 4 em fonger, and the PT.0 shait 1 cm longer,
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Fia. 281 - New drawbar and hiteh assembly,

Epecifications.

Vertical distance from ground line to top of drawbar at hitch

point, adjustable as follows . . . . . .. ..., .. ... 318-373-438 mm (24,7 18,7y
Herizontal swing distance at hitch polnt . . . . . . . . . 30 mm (209
Horizontal distance between hitch point and rearmost goint of

12.4-28 tyres, adjustable as follows . . . . . . . .. .. .. 8- 55 - 100 mm (318" - 21/ - 4%
Horizontal distance between hitch point and end of PT-O

shaft, adiustable , . . . . ... .., . .. .... ... . . 354-309 - 444 mm (47~ 155" - 171,
Vertical distance between top of drawbar at hitch point and

centerline of PT-O shaft, adjustable as follows . . . . . . . 220-150-100-49 mm {85/y" - 81,7 4" 41"
Vertical distance from ground line o centerline of PT-0 chaft 538 mm (211,

Diameter of hitch hole (plus one 17,5 mm = 116" hole at
102 mm = 4" shead of hitch hele} . . . . ... .. ..., 20 mm {39
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