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TRANSMISSION ASSEMBLIES

CLUTCH

The master clutch assembly [s composed of two dry, single-plate clutches, one for the tractor transmission

drive and the other for the power-take-off drive.

The unit is controfled by one single pedal which, during the first part of its travel, disengages the main
clutch (transmission) and in the following one, the power-take-off, bul only when this attachment is
directly driven hy the engine (independent power-take-off}.

The three diagra%ns of Fig. 82 iliustrale, raspectively:

a) the cluich engaged; b) the main clutch disengaged; c} ¢luteh completely disengaged.

clearance He glezrdncs
A e
e

Fig. 82. - Clutch functional diagram.

a - engaged cluich. 4 - main clutch, disengaged. ¢ - ¢luteh, completely disengagad.
F = Power lake-off griven plate - C = Gearbox driven plate - P = Levar poinis.

Removal and stripping of clutch.
Removing the clutch assembly from tractor:

Parts to be removed,

The bhatteries,

The exhaust pipe.

The engine, with the front axle {Fig. 83}

Fig. 83 - Removal of engine, with front axie.

Operations and cautions,

Disconnect the following components:

— the hydraulic pump oil lines, the sleering shaft
Jever longitudinal lie-rod, the board from the battery
support and this support from the gearbox case, the
acealerator pedal tie-rod from the transmission shaft;
the electric cables centfral connection;

— it iwo wooden wedges on the froni axie, aftach
the engine assembly fo a fift and place the gear-
boy case on & stand;

— remove the screws assembling the engine to the
gearbox and facilitate fhe removal hy acluating
the cluich pedal,

Note. - To pull the flywheel inner pilot bearing
uge foof A 618027
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Fig. 84. - Siripping of clutch on device A TI1063/A.

A. Disengagement [ever adjustment auts - {1, Elastic pins -

a, Laver pivots - 3. Forks - 4. Fork agjvsting nuis.

Stripping of clutch:

Inspection of cluteh dismantled parts.

Fig. 85. - Front view of a tie-rod dnd orieniation of
olastic pins.

(See the last sigure for references).

Mount clutch on fixture A 11663 or on fixture
A Ti1063/A, remove Lhe elastic pins [, Fig. 84) and
push out the disengagement lever pivet pins (2)
By slackening the siud bolts fasiening the cluich io

fixture, all parts pecame free,

If the clevises (3) must be removed UnSCrew them
from Lhe pressure plate after slackening the adjusting
nuis (&),

Check the clutch componenis as tollows, according 1o the data of fable at page 51:

— check condition of friction linings and of m
replace them, as washing in gasoline

If the rings are soaked with ail,
insufficient;

—- check clearance between the cluteh driven

atal surfaces contacting thent; if necessary smoath them.
and surface brushing are

disk hub feeth and splined shaits;

— chack the throw-out bearing, and the clutch shaft pilot bearing, located in the Hywheel;
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Fig. 86. - Clulch, axploded view.
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_ chack clearance between bushes and disengagement lever pins:

— check piéte spring characteristics;

_ check the throw-out coilar working sliding surface.
the shaft can be mounted again after rotating it 180

drips due to excessive clearance.

Assembling and adjusting the clutch.

| nhrication.

| T T T

Fig. B7. = Cluteh section.

Assembling the cluich components.

Ciutch adiustment

1¥ wear does not exceed the permissible limits,
i necessary replace the parts when grease

Smear Hghily the following componenls  before
assembling using gualily chassis grease:

_ the clutch disengagement fever pivols, the clavis
ends confacting the disengagement fevers (3.
Fig. 84}, the cluich-gearbox and the ciutch power
fake-off shaft splines, the bail ends of push
levers (P, Fig. 88), the clevis lever ends where
contacting the disengagement collar; in addition
service the bearing housing in engine fvwheel

Fig. 88. - Clutch plate centering with reference to points P,

it is easily performed by foilowing Figs. 86 and 87
and caring that the clutch-gearbos plate is centered
with reference fo the caps and that ihe elastic pins
are oriented as shown in Fig. 85,

Clutch assembly to be performed on fixture A 711063,
using Jt on the side marked with the tractor number.

For clulch adjustment it is not necessary to place
upon the ﬁ){éure A 711083 the power fake-off disc,

which remains outside the assembly, and is substi-
fufed by 2 ring {Fig. 88) superpcsed to fixture E.
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Fig. 8%, - Clutch adjestment using fixture A 711063

E,G,H Fixiure COm@BEnEnis - t3y  Spacer bearing No. 411 R,
used alen for other wheel t¥ypes welonging to the series 400

Clutch control adjustment,

Assembly of clufch on engineg.

Fig. %0. - Clutch adjustment on engine, using ionl
B 117082, complete.

B Clearance 1,5-2 mm {0.0554-0.0787 in.).
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Clutch adjustments should be made as follows!

a} adjusfment of the complanarity of the clutch
disengagement three faver ends. The adjustment
io be made according the Fig. 88ie., by checking,
using [zefer gauge, ihat petween the lever ends
and the checking elements faid upon the spacer
ihere is @ max clearance of 0,1 mm (0.0039"};
& different clearance requires 1o UNSCreEw the
fastening nut and adjusling the proper SCrew.

M ote. - [fclufchis Installed on fixture A 741083/A,
the adjusiment may be made after ihe assembly on
the {racior, using flxture A 117083 provided with a
suitahle flange {(Fig. G4 ),

-

by Adjust the clearance (B, Fig. 60} of the power
iake-off pressure plate clevis. Chack that clear-
once be 1.5 to 2 mm {00897 (o 0.0787"), and
if different, unscrew ihe locknut and screw on
or unscrew the slesve. The clearance adjustment
may also be made when ihe clutch is mounted
on ihe fractor through the gearbox side cover,

The free fravel of the clutch pedal is 25 {o 35 mm
(0.9643" 1o 1.37807). Plate weat. however, ecreases
the free travel. (Unscrew the pedal tie-rod clevis as
much as necessary to reostablish the previous value.

The centering of the assembly on the engine flywheel
is facilitated by using fixture A 117063 (Fig. 91) that
may also be used for the disengagement fevers
adjustment, when ftted with the proper olate (Fig. 80).

Fig. 9%. - Mounting clutch an enging using toot A 117063,




FLEXIBLE COUPLING BETWEEN CLUTCH SHAFT AND GEARBOX

Noisy transmission. Calls for the dismanlling of the elastic coupling to
chack the rubber block efficiency; if blocks have
gxcessive wear, replace them.

Whan reassembling ascerfain the correct function-

ing by locating coupling and shaft splines correctly

according the drawing of Fig. 82, in addition tighten

ithe fastening boits of the flanges fo a forgus of
d 2.5 kgm (18 f.ib).

Y
(A
Ay f Y

Fig. 52, - Diagram of flexible coltpling for clutch-gearbox
’ shafts.

CLUTCH COMPONENTS: SPECIFICATIONS, ASSEMBLY CLEARANCES
AND PERMISSIBLE WEAR

Wear iimits

Ascembiy clearances mm in. - _ in.
Retwaen wheel drive splined shaft and its disc 5,010 to 0,106 0.0004 to 0.0042 0,335 40138
Between power take-off clutch splined shaft
and itg disc . . . . . o o e e e e s e 0,013 1o 0,118 0.0005 to 0.0043 0,35 3.0138
Betwesn wheei—drive shaft spline flanks and i
Hlexible joint collar . . . . . v . - 0,024 o -0,072  -0.0008 to -0.0028 0.20 0.0078 ‘
Between disengagement tever bushes and their
ales .00 . e e e e s . 0,013 1o 0,064 0.0G05 to 0.0025 3,30 0.G118
Betwaen shaft and clutch throw-cut collar . . 0,030 to 0,148 0.0012 to 0.0087 0,30 6.0118

Clutch driven dise thickpess (wheel drive and
nower take-of), complete with friction lining 8,3 0.3286

~t

0.2755

Tightening torque for flexible coupling flange
AuEs (Fig., 82) . . v o e e e e 2.5 kgm 18 ft.ib

Spring free 1ength . . . o . L e e 66,1 mm (2.6024 in)
Spring length under checkload . . .. o oo e oo e e 48,2 mm {1.7795 in}
Cheek foad . L - L s o s s e e e e e e e e 112,810 124,65 kg {24R.7 {0 2747 IB)
: - ; b - . - -
: f::;.a,c.L. clobh mven E4-45 5/0 rhs. /. ; g 5
. 5 G
4 4&”@ /




GEARBOX AND EPICYCLIC REDUCTION GEAR

Dismantling - Stripping of componenis.

Remove the gearbox from tractor as follows:

Parts io be disassembled.

The engine, with its front axle.

The stesring hox.

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

Operations and cautions.

Foifow the seguence described on page 53 for the
mafn clufck removal,

If the traclor is provided with o:’:’mﬁnes rimning from
the hydraufic pump to the lift, remove them,

The stripping of gearbox components is facilitated by installing it on the rotary stand ARR 2204 (Fig. 93).

The centrat cluich shaft and the throw-cut collar.

The gearhox and the epicyclic reduction gear
shifter rods. .

Fig., 8. - Gearhox casing mounted on rotary stand

ARR 2204,

Remove the two screws fastening the clutch throw-
out coliar support to the gearbox, and remove it
iogether with the engine clutch shaft and the fexibie
coupling.

Remove the gearbox coyer with the shift lever;

remove the shifler forks, after pulling the fastening
pins, beginning from the central rod (2, Fig. 95);
sfide out ihe reduciicn gear conirol sleeve with
shifler forks and rous;

take away the 3 springs {Section C-C, fig. 104) and
the defent bells.

Fig. 9. - Removal of gearbox casing frem tractor.




Fig. 95, - Upper view of gearbax cantrel gears and shitter Fig. 96. - Disassembly of primary shafi.
farks.
4. Shifter forks for ist, 4th gears and reverse - 2. Epicyclic
raduction gear control fork - 3. Shift fork controlling 2nd and
3th, 3rd and 6th gears.

{Arraws show the wooden wedge and the punch).

Primary shaft. Mote. - When also ihe secondary shaft is to be
disassembied, engage lwe gears in order {0 unscrew
the fron{ end fastening nul.

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

Prevent the rear bearing from coming off together
with the sheft by placing a wooden wedge as shown
in Fig. 86.

If pecessary pull out the bearing alsec vsing punch
A 960703,

Reverse gear and its shaft. Remove the stop and slide out the shaft togeiher
with the gear.

Should the shafl removal offer serme difficulty, apply
a screw fo (he threaded hole in the axfe.

Remove hush from gear using the punch A 928251,

Secondary shaft. Remove the epicyclic reduction unit and the gearbox
wall inner {hrust disc;

slide out the secondary shafi with a bronzs punch
hammering it an its front end.

Cheacking the siripped out components of the gearhox and epieycelic reduction gear.

Check gsarbox and epleyelic reduction gear components against spacifications of page 83
Neither gear tzeth nor chamfered surfaces should be damaged.
Check if the teeth of mating gears are working on the whele face length, and if the surfaces are smoath

and free from signs of scoring or hammering.

The sliding gear hub internal splines should be fres from marks of wear or seizing, and all splines should
have their corners without signs of hammering.

The splined primary shaft shouid be absolutely free from pitting ar scoring, especially on gear sliding sur-
faces. Siide the gears on the shaft and check for clearance between the gear guide flanks and the cor-

responding shaft spline flanks.
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Fig. 97. - Gearbox and epicyclic reduction gear paris.

j. Cluich-gearbox coupling - 2. Cover gasket - 3. Primary shals front
bearing - 4 1st speed and 4th speed gear - 5. ond and 5th, 3rd and Sth
speed gears - B, Primary shaft rear bearing - 7. Reverse gsar mounted
on s shaft - B. Secondary shaft bearing retainer ring - 8. Secondary
shaft front hearing - 16, 1st and 4th speed driven gear - 11, 3rd and
&th speed and revarse driven gear - 12, 2nd and Sth speed driven gear -
13. Secondary shaft rear bearing - 14. Thrust ring - 15. Epicyclic reduc-
tion fixed gear - 18, Thrust cuter plate - 17. Epicyclic reguction driven
gears - 18, Shimrings -18. Reduction gear engagement slesve « 20, Driven
gear shims - 2%, Stap ring for pivots - 22, Driven gear exle rollers.

Note: Starting from chassis No. 427935 helical feath have been supet-
saded by siraight teeth,

The reverse shaft should be smooth and without scering; If the permissible clearance between the bush
Hited on the gear and its shaft is in excess of the wear limits, replace both bush and shaft.

The ball hearings should be perfsctly smooth in operation, without clatter. The epicyclical reduction
driven gears roiler bearings and those far the bevel pinion shaft should have an asgembly clearance net
exceeding the value listed at page 63 and the surfaces mating such components should not he demaged
in any way.

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

Repiace gaskets whenever womn or damaged.

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

At gearbox major overhaul, remove the control lever sector plate, located under the cover (Fig. 98), in
order to check its components eificiency, especially the ratchet (3) and the contral lever dowsels (1},
which are subject fo wear.

Fig. 98, = Gear shift lever. Fig. 83, - Assembling of epicyclic reduction gear on
gearbox secondary shaft.
4, Contrel lever dowels - 2. Sector plate fastening SCrews - §. Primery shaft rear bearing - 14. Shim - R = Revarse geat
3. Gear selector pivot ratchet. shaft « ¥ = Shim pin, -
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Gearbox and epicyclic reduction gear reassembly.

To reassembie gearbox compaonents proceed as follows:

Parts to be assembled. Operafions and cautions.

Secondary shaft, Assemble on the shafi ihe rear ball bearing afier
heating i in an oil bath lo a femperature of 800 C.
approx.;

install in ihe gearbox the front bearing afier sliding
in the shaft from the box rear end, and mount on
it the gears according to Fig. 97,

Mote. - 7The shaft nut lighiening should te
made after the instalfalion of the primary shaft, as
if could be facilitated by meshing two gears af the
same time.

Reverse, If the bush has been replaced, after reassembiy it
mus! be reamed wsing reamer U 0321, up fo the
dimension of page 63,

Fasten the reversez shaft (R) as shown in Fig. 98,

)

g %
ST DR R

Fig. 188, - Gearbox ssction.

1r-2r-39-1.2.3 are indicating respectlvely 1s%, 2nd, 3rd, 4th, 5th and Bth speed, obtained by the displacement of the epicyclic
reduction gear sieeve according te the arrow direction indicated by t or opposite to it

Ra. Taper roller bearing adjustment shims - Rb. Ring for centering the pinion on bevel ring gear « Section C-C thrsugh
casing forward wall, and corresponding to the control rods - As. Rod - $f. Balls - Mo. Bzl springs - b, Reverse gear section.
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Fig. f01. - Epicyclie reduction components,

{Note: Starting from chassis No. 427835 up helical teeth have been superseded by straight teeth),

Epicyclical reduction gear {Fig. 101},

Primary shaft.

Rods and forks for the gear control {Fig. 83).

Fig. 188, - Orientation of the various spring pin cuts with
reference to direction of force {F) or of rotation.

Gearkox cover with centrol lever (Fig. 98).

62

Assemble the epicyclic reduction gear componenis
according fo Fig. 101.

Mounf on the gearbox the primary shafl rear bearing
{8} and fasten by its pin (V}, the inner fthrust disc
(14), having its lubrication passages locdted as in
Fig. 94,

Maount on shaft front end the bearing, the off baffle
and the efasiic rings;

slida-in the shaft from the case front side and fit
on it the first, second and third speed gears;

mount the primary and secondary shafls front covers
and their gaskefs.

When mounting the first cover, slide it on fixture
A 1371003 which avoids the oil seal gasket being
damaged by ihe primary shaft splines confact
(Fig. 102},

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

infroduce through the gearbox wall holes the three
detent sptings and mount the ball and fhe first
gear shiftar rod with ils spacer and fork;

introduce through the wall middle hole the iwo
epicyclic reduction gear control rod check balfs (see
diagram C-C, Fig. 100) and complete the assembly by
introducing the two balis from ihe relevant hole and
mount the rod, the spacer and fork aclualing the
second and the third gears.

Mote. - The cuts of the pins fastening forks fo
rods should be orienied so that the sirain expand the
pins in their holes (Fig. 103).

Mount the lever and the two dowsels in the cover
and add ths cap and snap ring;




Gearbox-clutch control shaft.

mount fo the cover fower section the sector plafe and
fasten it with the two screws {2, Fig. 88); mount
also the gear selector pivot (3).

Before mounting the cover, shiff in neutral alf gears.

Maouat on gearbox-clulch coniral shafi, the flexible
foint, the support, the bearing, and ils disengagement
siegve,

Before mouniing all parfs on the primary shaft, be
sure that the seal ring is insfafled {Fig. 81).

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

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

: Wear
Data Assembly clearances mm {in) limits
mm (in) ; s
mm {in)
Betwsen gearbox shaft © 0,010 to 0,106 0,35
splines and their driving - {C.0004 fo 0.0042) (0.0138)
and driven gsars
Between gearbox driving 0,1C to 0,20 0,50
; and driven gear tooth flanks (0.0038 {o 0.007%) {0.0197}
'; Between driven gear pinion
© tooth ffanks and the flanks 067 e 0,18 0,25
' of epicyclical fixed reduc- {0.0028 to 0.0051) °  (D.0138)
i tion gear ’
Epicyclical reduction driven gear - 20,41 to 2043
needls seat diameter :‘ {0.8035 to 0.8043)
. . 00t to 0,06 | 015
Epyciclical reduction driven  gear ‘ 2,99 to 300 . Between noedles and axies | o 00y 15 0002y (0.0059)
nesdles diameter E {01177 to DA181) | of epicyclical recuction dri-
= ; . ven gears
| |
Epicyclical reduction driven gears axle ' 14,400 to 14,289
diameter (0.5669 to 0.3665) :
i
I !
| T -
} ' i
Reverse shaft bush inner diameter | 25,085 to 25,088 i
{obtained by accurate lapping) ; (0.5868 to 0.9881) !
: Between bush inner diam- : 0,085 to 0,118 | 0,30
: i etar and its reverss shaft ! (0.0026 to D.0047)  {0.0118)
Reveres shaft diameter 25,000 to 24979 | !
1 (0.9847 to 0.3834)
| 1
Control rods release spring : Gearbox selection release springs
l
1
Spring free flength . . . . . . . . . . . 38,5 mm {1,4370 ia) Spring free tength . . . . . . . . 21,2 mm (C.8345 in)
Soring length under chack load . . . . 34,5 mm {1.2402in) | Spring length under check toad . . . 16,5 mm (0.6486 in)
Check load . . . ... ... 14,7 to 16,3 kg (32,4 to 36.810) | Check load . . . . . .. 18,4 1o 20,4 kg (40,6 to 45 )
i
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NIFFERENTIAL AND LOCK

The rear half of the tractor body is & case housing the differential assembly and its lock; it is closed
at the rear by a COver through which the power take-off shaft nrojects; the belt pulley unit may be attached

thereto.

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 reat

transmission casing.

Disassembily.

Fig. 105. - Transmission casing rear cover removal,

To remove the differential case from tractor and to dismantle if, proceed as follows:

Paric fo be remaved.

The hydraulic lift.

Drain lubrication oil

The gearhox from the differantial case {Fig. 104}

The final drives (Fig, 105).

The seal

The transmission case rear cover (Fig. 108).
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Operations and cautions.

Remove, if installed, the fiff vnit, ifs oit fines, and
the implement hilch,

Remove the two plugs found under the fractor bedy.

Disconnect the rear light cable connection,

Place the differential casing on a stand and Jift ihe
gearbox with a winch; remove bolls connecting such
two components and disconnect them by a lever.

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

The seal should be removed fo facififate the oper-
ations which Jollow.

Remove the differential case upper cover and sel
the power take-off control levers at the position
« MOTORE » (engine).

{inscrew the rear cover fastening screws and remove
the cover by pulling and lowering it very slowly, fo
allow the removal of the front bearing of the power
take-off shaft from iis housing.




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

Thea differential lock control,

Differential gear casing supporis.

Al the same time, remove from the upper opening the
gear which is thus free from the shaft end, {o avoid
damages from ifs fafling in the box,

Note. - 7o easily disengage the rear cover from
the fransmission casing, set the power (fake-off
engagemenf fever in the «MOTCOREw» ([engine}
position,

To inspect or replace parls remove the rear cover,
the pedal complete of attachment, the plug from the
shaft leff end, in order o make i possibie ham-
mering it ouf from the right side.

Fasien lhe casing on support ARR 2221, mounted
on rofary stand ARR 2204 (Fig. 106},

flemove the gear casing supporis and remove the
bevel gear, complele,

if tha differential casing inner bearing races have fo
ke removed, use puller A BYT105.

Fig. 107, - Lock control spring mounting using ool
B 2BI033.

{On top, the spring is represented before assembly (A) and

after assembly {B} on the tooi).

Fig. 108, - Bevel ring gear assembly with differential.

1. Diiferential lock.
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Fig. t08. - Rear fransmission compenents.

1. Differential lock - 2. Power takg-off driving gear - Ra. Bevel pinion roller-bearing adjustment shims - Rb. Ring for centering
bevel pinion on ring gear - Re, Ring gear adjustment shims.

The bavel pinion. Unscrew the bevel pinion shaft fastening nut vsing
wrenches A TI1109 and A 811908 and sfepping
the rofafion with the brass hammer A 061322,
Remove the shaft by applying a bronze punch upon
its front end, and harmmer it out,
The power take-off driven gear and lhe spacer are
remaved from the casing upper opening after setfing
the power take-off engagement lever in the posifion
marked « CAMBIO » fgearbox).

inspection of the stripped components of the differential casing and differential lock.
Accurately clean all stripped out components and check if the gear meshing surfaces are In good con-
ditions;

— chack the differential gear thrust rings, and the pinion bushes and thrust bearings vs. the wear limits
of page 68. When replacing bushes, after assembly, ream with expanding blade reamer U 811314
to achieve the prescribed clearance;

— check the copper lining on crown whesl hubs, and replace such paris if the coating is not sufficient;
— check the taper rolier bearing and the differential axles oil seals;

— check the ditferential lock collar working surface and the pin fastening. Check ihe differential lock
contral spring (Fig. 107) by a comparisan of its characteristics with the specifications on page 83

Bifferential casing assembily.

See Figs. 108 and 110 and in addition bear in mind that:

— the planetary casing is secured to the bevel gear by bolts fastened to a torque of 45 to 5 kgm (32 to
36 inlb);

— the differential pinian axle is held in place by two special head bolts, the same which secure the
cesing to the hevel ring gear;
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— the assambly of the taper roller bearing inner
races on the casing should be made affer
healing the bearings in an oil bath to a tem-
perature of 80° to 80° C; the same procedurs
applies to two bearings and fo the power take-
off driving gear, on the hevel pinfon shaft (2,

Fig. 108);

— the differential lock contrsl spring is Installed
as shown by the Fig. 107, using tocl A 287033

To facilitate the reassembling of the differential
case to the gearbox, we suggest placing very near
to the shaft {font ends — by manoesuvering the

Fig. 110. - Rear transmission sectional view.

Rec = Ring gear shaft adjustment shims « a = Drive wheal
sheft and spacer, up to iracior no. 403458,

Fig. 111, - Bevel pinion and gear correct tooth hearing.

relevant levers — the power take-off driven gear and the reduction gear engagement slesve.

Bevea! pinion and ring gear adjustment.

When checking or replacing the bevel pinion and gear, the following adjustment sequence should be fol-

fowed:

a) bavel ninien shafi bearing adjusiment;
bY differential case bearing adjustment;

¢) tooth bearing adjusiment;
d} footh backiash adjustment

The seguence of operations is as follows:

a) install the beve! pinion shaft and its bearing, the power fake-off driving gear, the spacer and the

adjustment shims Ra (Fig. 108},

To calculate the shim thickness, subtract from 585 fo 595 mm
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Fig. §12. - Rear view of fooif A 137040 for bevel pinicn Fig. 113, - Right view of tool A 137050 for bgvel pinion
and gear adjustment. and gear adjustment.

(2.302" fo 2.3427) the sum of the gear width and the spacer width, Finally, check the shaft tor free

rotation and mount in place of the foregoing shims others having their total thickness minus 208 mm

(0,002, which will set a 50 kg/mm {110 b} pre-ioad on the pinion hearings,

Remove the beval pinion and mount the bevel gear complete with differenfiai pinions and supporis;
sighten cone of the pinions with its screw and check with a feeler gauge, at the other support, the
averhaul thickness of the bavel roller bearing shim rings. Divide it by two placing each of the two
halves e on the two supporis and check if rotation is free but without end plav.

Eor a correct tooth bearing (Fig, 111) pay atteniion, at pinion assembly, fo the number stamped upon
the amaller base and marked by - or —; this is guite necessary to determine that thickness of ring Rb,
which will be most §it to avoid nolses during operation,

We suggest the following sequence:

— mount the bevel pinfon shaft fitted with all its parts and with a ring Rb of any thickness;
— mount on the casing the tcol A 137010, according to Figs. 12 and 113;

_ rotats the tool shaft clockwise so that the ecceniric zone contacts the pinion base, and read on
the guadrant graduated from 92 to 84 mm (3.622” to 3.700") the value at which rotation stops. if this
value, indicated on the guadrant, excesds the one calculated by adding of subtracting from the
theoretical distance existing between the pinion smaller base and the bevel gear axis (08 mm - 3.661")
the number marked an the pinion {not preceeded hy any tetter mark}, it will be necessary to replace
ring Rb.

The ring to be mounted should have a thickness increased of an amount equal to the difference
between the two values,

On the confrary, if the value read on quadrant resulis less than the one read on the pinion affer
zdding or subtracting (according to the - or — sign) from 93 mm (3.6614"), the thickness Rb should
bé decreased.

Example No. 1. Reading on the fool quadrant 93.4 mm
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Measure read on the pinion 0.2 mm
Distance between pinion and bevel gear:
53 4+ 0.8 =83 2 mm (3.6614 -+ 0.0078 = 3.66827)

The ring RE should be 0,2 mm thicker than the one
instafied, calculated by sublracting 93.4 — 932 =
0,2 mm in order to set the pinion at a distance of
93,2 mm according o the indication marked on L




Example No. 2. Reading on the too! quadrant 926 mm
Measure read on the pinion — 4.3 mm
Distance befween pinion and bevel gear:
82 —03=3527 mm.
The ring Rb should be 0,1 mm thinner than the one
installed, caleulated by subiracting B87 — 306 =
=0, mm.

d) Check with a dial gauge the tooth backlash which should ba 0,20 mm (0.008"); the correct backlash
can be obfained by shifting adjusting shims Re from one support to the other, in arder to set the
bevel gear farther or nearer the pinion as required. The overhaul thickness, determinad according to
paragraph b} should not be altered.

SPECIFICATIONS, ASSEMELY CLEARAMNCES AND PERMISSIBLE
WEAR OF THE DIFFERENTIAL COMPONENTS

. - Wear limits | Wear timits
Assembly zlearances mim {in} - (in)
Between pinicn and crown whesl tooth backlash |, | 0,20 {©.008) - | -
Beiween spiines of differential axies and their gears | 3,010 te 0,106 | (0.00C4 to 0.0043) 0,4 (0.0157)
Differential pinion and gear tooth backlash . . . . . | 0,15 {0.0059) 0,5 {0.0187)
Between bushes and differsntial pinien axle . . ., 0,820 fa 0,085 | (0.0008 to 0.0837) 0,25 (¢.0088)
Beiween casing and differentlal gears . . . . . . . 0,080 to 0,158 | (0.0031 to 0.00582) 0,35 {0.9138)
Between differential lock collar and casing . . . ., . jf 0,120t0 0,246 | (0.0047 to 0.0097) 0,5 £0.0197) .
i i
Specifications mm {in} -
Crown wheel adjustment ring shim thickness {Re
Fig, 110y . T T . Q,3-0,5-0,7 {toler. 2 0,02) 0.0118-0.0197-0.0275 (= £.6008)
Bevel pinion shatt adiustment shim tickness (betwsen 3,8-3,94+4, 144,224, 3+4,4-4 54,6~ 0.1486-0,1535-0,1575-0.1614-0.1654-
pinion and rear faper bearingy . . . .. .. .., 47-4.3 (toler. 4 0,02} 0.1693-0.1732-0,1772-0.1811-0.1855-
01880 (- 0.0008)
Bevel pinion shait bearing adjustment shim pack thick- 1,7-1,75-1,8-19.2-2,1-2,2-2.25-2.3 | 0,0662-0.0685-0.0708-0.0748-0.0787-
ness ., .. .. e Ve e s (toler. 4 0.01) 0.0827-0.0866-0,0886-0.0908
(= 0.0004)
Differential gear thrust ring thickness &) . . . . . . - 1,475 to 1,525 0.0581 fo (0800
Biﬁerentie}[ pinfon reund thrust washer thickness . . 14 to 1,8 0.0551 to 00830
Tightening torque of boits assembling planetary gear
casing fo crown whee! ., _ .. ... 4.5 to § kgm 32 to 36 filb

Differential lock control fork spring 3

Spingfreedenth . . . . ... ... ... ... 188 E 74015
Spring length under check load . . . . .. ... . 126,86 | 4.9803
Checkload . . . . ... .,.... e e PN 28,5 to 31,5 kg 62,8 to 634 Ib

|

') Rings of pversized thickness of 0,4 mm (0-003% in) are available, Wear limit of & shim: 1 mm (0.03284 im.




FINAL DRIVES

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

by it (Fig. 110

£inal drive overhaul

The major overhaul shereof should be made as follows:

Remove the electrical cable energizing the rear
lighting from connection, and take the mudguard
away;

place the iransmission casing on the stands and
remove the wheel assembly, with disc and lire.
Remove the final drive casings from the fraclor and
pull outwards to slide ouf the differential axle from
bevel gear.

Removal from tractor {(Fig. 114).

Mount the assembly on the rofary siand ARR 2204
with support ARR 2221, and remove (he brake drum
fasfening nul.

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

remove the arle inner bearing stop ring {see Fig. 110)
and push it out the casing.

Stripping out of components.

Wote. - The final driven gear removal does nol

necessarily require removal of the casing from
tractor,
To unscraw the driven shaft nut of the finaf drive,
mount tool A 187014 fo stop gear rotation (Fig. 116);
then use a universal puller provided with 2 screws
{diameter 16 MB, pitch 1,5 mmj (Fig. 117).

Fig, 14, « Removal of final drive casing from trastor. Fig., 115, - Removal of hrake pulley using the universal
puiler.
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Flg. 116. « Final driven shaft nut removal. Fig. 117. + Removal of final drive driven gear using
universal puller {18 MB x 1,5 mm screw - 2 requived).

Inspection of components, Cheack the off seal of the differential axies ant of the
driving wheel shafi, to prevent oif feakage on brake
bands and from the driving wheet.

Check bearings for free running and focth backlash
(ses specifications an page 13,

Aszambling. When reassembling avoid damaging the ssal located
in the differential bevel gear support,

BERAKES

The pedal and hand actuated band brakes aci-on the pulley keyed on the differential axles. The tractor
when used on roads requires sudden and quick braking and therefore the pedals can be connected by
a lock which ensures simultaneous braking action. This fact must be born In mind when setting the
pedal free travel which should be equal for both,

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

a. Clotch contral pedal assembly - b. Brake pedal assembly,
= Clevis lock nuis - B = Caps « B = Brake band centsring screws - 8§ = Inner arm - T = Quter arm -~ V = fnner arm
fastening screw - Z = Brake band pivot pins.
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Brake overhaul

To be performed as follows:

Removal from tractor,

Inspection.

Assembling.

Brake adjustment,

2

To remove brake bands:

— drain fransmission casing ofl and remove from
the tractor the final drives, according to page 70
insiructions;

— remove lhe differential casing lower covers and
unscrew the screws (V, Fig. 118} remove the pedal
springs, remove the adjustment rod ends B from
outer arm and slide it oui;

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

e

Check the brake pulley surface and if necessary
furn it down, avoiding faking deeg culs which
would impair ifs resistance;

check the differential axle seals for oil leakages;
correct any leakages smearing the ferodo lining;
replace bands if soaked with oil using tool A 317007
for riveting;

in addition check the shaft and pedal bushes for
wear (Fig. 118 a and b},

Meake sure fhal:

— the screws (V. Fig. 118) are fasiened by wire {o
the internal fevers (S, Fig. 118);

— screws are facing the traclor rear end; if not,
ihe exlernal levers T have been Iniérchanged
and no braking action would be possible;

— when mouniing final drives, aveid damaging the
differential bevel gear support seal with the
differential axfe end.

Fig. 19, - View of brake bands and cantrois.

A = Clevis locknuts - B = Caps - R = Brake band cenfering
serews -~ T = Outer arm - WV = inner arm screws.

When mounting hrakes on lfractor;

— unscrew the fwo nuls and compleiely screw on
the brake band cenfering screws (R, Fig. 118)
then unscrew ihem throvgh e complefe furn, and
refighten the nuts;

— slacken nufs A and unscrew rods (B, Fig. 119}
until the free travel of each pedal is faken up, then
screw them again two furns so ihaf the brake
pedal travel is about 50 mm (1.968").

Before adjustment, the brake control lever should

be set all the way down with respect o the sector

plate.




SPECIFICATIONS OF BRAKES AND FINAL DRIVES

Data ; Wear limits

aum (in} mm (in)

Final drive pinion and bulb gear footh backlash . . .. . . | 015 to 6,25 0,3
{0.0059 te 0.0088) ¢0.0187)

Clearance between driven gear driven shaft splines and gear hub . -0,050 to 0,048 0,20
| (-0.0020 to 0.0019) {0.0078)

rake pufley diameter . . . . ! 210 o

{8.2577) —

Brake band shees thickness . . . . . .. .. .. ..., .. i 8 .
(0.2362) {2,1575)

Clearance between bushes and brake pins . . . . . . . . . . . . 0,040 to 0,144 0.4
(0.0015 to 0.0087) {0.0157)

|
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STEERING AND FRONT AXLE

STEERING BOX AND LINKAGE

Removal and disassembly.

The steering box removal and disassembly should be made as follows:

Parts fo be removed. Operations and cautions.

The batteries.

The dashhboard,

Remove it with iis frame from the battery box and
the gearbox; )
delach the rear lighting cable from ceniral connec-
tion.

Steering arm from drag lnk.

The steering box.

Slacken ithe 4 screws fastening the batlery box fo
gearbox;

remove screws fastening the steering box fo gearbox;

remove the steering box with the dashboard {Iift the
baltery box first). ,

Clamp the steering box in avise and remove the following components:

Steering arm.

Shatft and roller,

Use puffer B 735008,

Remove ihe adjusting screw focknut and the roffer
shaft side caver {see Fig. 123),
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Worm gear shaft. Remove the steering wheef and the board; remove
the screws fasiening the sieering column o the
steering box and remove the steering shafl and /s
bearings.

Mote. - When dismaniling the rofler bearing
ouler races from the sieering box, do notf aller the
shim pack (S, Fig, 120J,

Fig. 120, - Steering box perspective view,

R == Roller washers - 8 = Screw to roller tooth aligning
shims « T = Taper rolier bearing adjusting shims - Gg and
Gp = Roller shaH seals - Vr = Adjusting screw. Fig. 121. - Steering box mounted on fracior.

inspection of stripped out components of steering box and steering unit.

Check mating surfaces of rolier and worm gear for notches or traces of seizing. Check alignment of roller
and worm gear, this signifying that the roller and worm screw reciprocal pesition is correct; if otherwise,
the shims should be changed (S, Fig. 120).

Check for clearance between bushes and the roller shaft, according 1o specifications of page 76 and
replace bushes when limits are exceaded, in order to maintain proper mes_h between rollsr and worm gear.

Ream bushes after assembly, using reamer U 811918 to achieve the correct diametar,

if roller shows end play, due to wear of the two washers (R, Fig. 122), repiace the shaft also, being the
parts riveted iogether.

Check the taper roller bearing for free play and the roller shalt oil seal

Check steering arm and drag links for stralghtness; if bent, straighten them and make sure that their
strength is unimpaired.

Steering box assembly.

Patrls to he assembled. Cperations and cautions.

The roller shaft bushes. If bushes have been replaced, affer reassembly ream
them wsing reamer U 611918 up ‘o the diameler
specified in page T8.

T4
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The lower taper roller bearing outer races and
- shims {8, Fig. 122).

Fig. 122. « Roller tooth cross-section.

R = Roilsr washsrs « § = Shims centaring screw to roiler -
T = Centering shims taper bearing adjusting shims.

The worm gaar, with the taper roller bearing ad-
justing shims {T, Fig. 122).

The roller shaft, the cover and tha steering arm.

B,

Adjustment of roller and worm gear bearing,

|
|
5

=

To avoid altering the setfing of roller and worm
gear, the shim pack § thickness should be varied if
the warm gear, the roller or the steering box have
beenr replaced; the shims pack should then pa
adjusied as follows:

a) mount the worm gear assembly, after smearing
it with red fead compound, and adjust clearance
of taper rofler bearings:

b} mount the rolfer, shaft, cover ang the steering
arm;

¢) adiust fi?e_ro/r‘er and worm gear bearing accord-
ing to indications foliowing.

Note, - Fach varialtion of shims 8, cafis for a
new adfusiment of bearings with shims T.

Fig. 123. - Longitudinal section of roiler tooth shaf,

Gg and Gp = Seals » Vy — Adjusting screw.

Mount the worm gear shaft with its bearing shims
and check it for free rotation which must be ac-
complished without excessive sffort,

The correct functioning of the mechanism rsquires
that ihe distance betwesrn rolfer and worm gear be
as small as possibie and torresponding fo the original
specifications.

Ta this end, after mounting ihe unit and positioned
the sleering arm as in Fig. 1 22 (this corresponding to
straight forward motion of the tractor) the adjusting
screw (VY Fig, 123) should be screwed on, in order
to take up the play between rolfer and worm screw;
in addition, check that this condition remains un-
varied as the steering wheel is turned 300, teft and
rght,

After adjusiment, tighten the lock vl of screw Vr.

To refit the guide box assembly to tractor reverse the dismantling procadure,

Adter assembly, service the guide box with SAE 80 olf and the drag link grease nipple with chassis greasea.
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Steonring tesis.

After adjustment, check the steering wheels alignment with the tractor axis; nevertheless a toe-in of about
5 mm (0.1869") and a camber of 2¢ are acceptable,

Check tightening of the steering lever bolts and the cross lie-rod clamps and check tie-rods and levers
for straightness, 1o avoid early front fire weat.

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

! Wear
: Data Assembly clearances | mm {in) i limits
mm (in) o omm {in}
i
: |
teering hox bush innet diameter 34,975 to 34,350 |
{1.3750 to 1.3760% .
Between steering roller shaft 0,025 to 0,078 . 0,15
and its steering bor bush | (C.0010 to 0.003¢) ¢ (D.0088)
Steering roller shaft diameter 24,800 to 34,875
. (1.3740 to 1.3730) | ;
. ! %
' i
Cover bush inner diameter {after press 34,912 to 34,837
jtin 1,3745 to 13785 ;
fitting) { 5 Between steering rofler shaft 0.012 1o 0,082 i 045
. : gggesrts bush ot steering box €0.0005 {6 0.0024) | 10.6059)
Steering control roller shaft diameter 34,875 to 34,800
(4.3730 to 1.3740) : ;
Upper bush Inner diameter of steering 20,020 1o 20,072(%
transmission lever (11425 to 1.1466) | Between upper bush Inner

diameter and ithe steering 0,020 to 9,108 0,35
wansmission lower lever | (0.0008 to D.0041) {0.013B}
Steering transmission lever pivotdiam- 28,067 to 28,000(9) pivot

eter (Section A-A, Fig. 128) {1.1404 o 1.1417)
tnner dizmeter of lower bush of steer- 38,025 to 38,087
ing arm (1.4970 to 1.4895)

Between lowser bush inoer 5
diameter and the steering |
arm lower pivol '

0,025 to 0,128 035
(0.00%0 to 0.0050) (65,0138}

Steering arm pivot diameter 37,961 to 38,000 1
]

{(1.4545 1o 1.4081}

i
Drag-link bush inner diametar 1 12,000 to 12,048 |
: (04724 to 0.474T) |
| Beiween drag-link end bush 0,000 to 0070 0,3
! gnd its pivet {0,0000 to 0.0028) (0.0148)

Drag-link pivet diameter 11,973 to 12,000

(0.4714 to 05,4724} l

Note. - The steering arm upper and ipwer bushes shall be mounted inic thelr seats on the support with an interference
of 0,05 1o 0,23 mm {0.0020 io D.0031 in), bushes for steering box side cover shall be mounied with an interference
of 0,015 to 0,083 mm (0.0005 to 0.0028 in}. )

Assembling 1orgue of steering transverss tie-rod clamp screws iz of 2.5 kgm {181 f1.1b}.

(2} The data are the pre-modification ones; the post-modification ones (from Trastor with frame Np, 402251) have been increased
of 1 mm (43847 in}.
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FRONT AXLE

Checking the front axle.

Removal (Fig. 124). Place the engine sump on a stand or hiydraulic jack:
drain radialor water and slacken the rubber siesves
band clamps;

disconnect the drag link from the Sieering arm and
the radiator shutter coniral from its front end;

disconnect the head lamp cable connection; fasten
the iwe ends of a rape in the radiaior upper section
and insert wooden two wedges fo stop front axiz
oscillation; remeve the sump scrows fastening its
forward end to the radiaior support and move lhe
front axle assembly forward;

remove the radiator cowling and the radiator,

Dismantling. Apply front axle to rolary stand (see Fig. 1255
To sirip it out refer fo fig. 128,

4

should rotate fresly without any neficeable end play;
check surfaces and piays of king pins and of the
axie pivot pin with their bushes,

check the bronze thrust rings thicknesses and
replace them Jf in excess of wear limite (see {apie
on page T8).

§
E - Checking components. After mounting the hubs check bearings which
|

Fig. 124. - Removal of front axle and radiator from engine. Fig. 125, - Front ax!e mountad on rotary stand far overs
hauling.
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Fig. 126. - Front axle section.

Chack ithe wheel hub cover rubber seals which must
ensure prolection against slush and moisture infil-
tration from ouiside info the bearing; sel near fo
the wheel a surfsce gauge and rofate the wheel fo
check the disc and rim for deformation: {his check
concerns both steering wheefs,

Check the camber of Lhe sieering wheels by laying 8
square in the vertical plane along the wheel axis,
and checking If for any iwo opposite points on the
rim, the difference between measured distanves is
constani;

check front tires for wear and replace them if their
central steering ribs are {oo worn,

Assemble axle according fo Fig. 128; no difficulty
should be experierced,

Mote. - The lower bronze thrust bearing of ihe
steering knuckle shall be installed with its lubrication
passages facing the steel upper ihrusi bearing.
End the assembly by greasing the hinge pivoi, the
steering knuckles, the front wheel hub cover end the
front wheel hub with chassiz grease,




SPECIFICATIONS, ASSEMBLY CLEARANCES AND PERMISSIBLE WEAR
FRONT AXLE COMPONENTS

i

Data [ Wear
. Assembly clearances mm (in} fimits
mm {in) A
mm {in)
Axle hinge pivot bush inner diameter i
{dimension io be obtained after {?22'%2 :g 132?’23;
bush press-fitting) (1 ' "~ i :
i Between bush and front axle : 0,025 to 0,112 0,35
S | hinge pivot | (0.0010 to 0.0044) ¢ (0.6138)
Axle hinge pivot dizmeter 31,875 to 32,000 ;
(1.258% to 1.9508) : i
. , i ‘ Minimum
Axle support thrust ring thickness : 3,10 to 3,28 — o [
| (0.1220 to 0.1280)  thickness 2
j ; {00787}
i S
Steering knuckle bush inner diameter | i
{dimensicn to be obtained after | (?Biggg ;Eg ?B‘igg;} ! :
bush press-fitting} (& P : | |
P a8 { Between bush Inner diam- | 0,025t 6412 | 0.8
: eter and king pin (60010 to 0.0044) | [0.0138)
: :
Steering knuckle pivot diameter 37,978 to 38,000 ! ’
{1.4951 to 1.4861) :
Axle thrust beating cup thickness ' 0,81 to 1,09 ¢ Minimum
{, (00338 to 0.0429) - - | thickness 0,6
‘ (0.0236)
Axte hinge thrust bearing thickness ! 3,825 to 4,000 ! Minimum
I (0.1545 tu 0.1575) — — thickness 3
{0.1181)

f
i
i
!

{*} Axle hinge pivot bushes and steering knuckie bushes shall be mounted into their seats wi

(6.0020 to (.0091 in).

th an interlerence of 8,05 to 0,23 mm
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Fig. 127, « Electrical disgram of traciors series 400,

G. Generator - M. Starting motor - €. Glow plugs. - B. 12V Battery - A. Horn, opticnal - PA. Morn buiton - FPA, Hormn

fuse - P. Headlights, with a 50;45 W bulb - GR. Contro! box - BC. Fuse box - FPG. Control box fuse - LS, Battery charge

warning Hght « FQ. Deshboard lamp - CLA, Lighting and starting key switeh - CA. Starting lever switch - FP, Right tailight -
FPT, Combination number plate and left taif light « G, 2-pole socket - PR, Rear lamp {opticnal).
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ELECTRICAL SYSTEM

DESCRIPTION

The tractors belonging to the 490 series are equipped with a 24 V systam, including generating, starting
and lighiing units. The diagram of Fig. 127 includes:

— No.

1 Fiat generator (type R 115-140/24-1600 Var. 2), 140 W, replaced by a generater type

DC 115/24/7/3 C starting frem engine No. 005045 up.

— No.

1 Fiat control box Mod. A;’S-‘!iﬁ,@é, replaced by a Mod. GP 1/24/7 unit.

CAUTION: The control box Mod. A/3-140/24 may be uysed with both generafor types, whilst the
GP 1/24/7 unit must be used with generator Mod, DC 115/24/7/3 € only. See details in the respectwe

chapters
— No. 1 fuse (16 A) for the control box protection;
— No. 2 baiteries (12 V), of 54 Ah capacity at 20 hrs. discharge, connected in series;
— No. 1 electric starter (3 Kw) equipped with a solenoid Mod. E 115.3/24;
— No. 1 five-position starting and lighting switch;
~— No. 1 three-position lever type switch for starting and glow piugs;
— No. 4 glow plugs (140 W);
— No. 2 three-light headlamps, each with a 50/45 W bulb for driving and passing lights and a 10 W bulb

for parking light;

. 1 dashboard lamp with 10 W buib,

. 1 batlery charge warning light (10 W) bulb:

. 1 fuse box with four 8 A fuses for equipment protection;
.1 tatlight with 10 W butb;

. 1 combination number plate and tailight with 10 W bulb;
. 1 two-pofe rear socket; |

. 1.rear ficodi?ght (optionaly;

. 1 electric horn with push-button conirol and 8 A fuse (optional).

Lighting and starting switch.

Fach position of the key an the switch corresponds to g circuif, and precisely:

- position §; 30 3on — All circuits off;
- position 1 30+51 301 — Starting switch - battery charge warning light;
— positlon 2; J&-51 30/4-58 — Starting switch - battery charge warning light - front

parking light ~ dashboard flight - number plate and
taiiights - two-pole socket - 100 mm dia. Hloodlight
with built-in switch.
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— poslition 3: 30-51 30/1-58-568b - Starting swifch - battery charge warning light - front
parking lights « dashboard light - number piate and
tailights - two-pole socket - 100 mm dia. floodlight
with huilt in switch - passing lights.

%g_ ,
— position 4: 51-G8a 30/1-58 -~ Starting switch - battery charge warning light - front

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

The key can be removed when at positien ¢ only.

Starter switch. ) '

The starting switch operation is dependent upon the position of the combination lighting and starting
switch.

Each position of the lever on the switch corresponds to a circult, and precisely:

— position 8; 15/54 — All eguipment off,
— nosition 15 15/54-18 — Glow plugs.
-~ positlon 2 15/54-18-50a — Glow plugs - starting.

The lever returns automatically to position 0 from levers 1 and 2.

Fusaes,

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

— Fuse 54}"5 protects: L. H. side front pérking light - R. H. side tailight - 100 mm dia. flocdlight
with built-in switch.

— Fuse 30/2 protects: Driving lights.
- Fuse 3/1 protects: Passing lights,
— Fuse 54/2 protects: R. H. side front parking light - dashboard light - L. H. tailight and number

plate fight - two-pole socket.

protects the control box;

{ :
— Gther fuses
use { 8 A: protects the electric horn (optionat).

The generator with spy-light, ihe starter and the glow plug circuits are without fuse protaction.
Find the cause of fuse failure prior to replacing a fuse.

g2
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GENERATOR TYPE R 115-140/24-1600 Var. 2

Specifications. PJALE{ ?j/f}“" 5’55/”3’5 @D 106 pn m)

Fiat gensrator type R 115 - 140/24 - 1600 Var. 2 (sce fig. 128} having the following specifications, has heen
mounted up to engine No. 005044; it has then been replaced by generalor type DC 115/24/7/3 C.

Maximum continuous output (24 Moo e e e e 140 W
Maximum confinuous current output (Ampére-limitaticn at 2860V . . . . . . . . . 4,75-5,25 A
Speed at maximum continuous current output, at 24 V and 20°C (68°F) . . . . . 1400-160¢ R.EM,
Maximum continuous speed ., ., ., .. .. e e e 4000 R.P.M.
Excitation . . . ... .. 0L e e e e e shiunt
Direction of rotation, as viewed from driving side . . .. . . . ., Ve e clockwise
Regulator group type . . - . . . . . . e e e e e e A3 - 140724

Fig. 128 - Secticnal view of generator type R 115-140/24 - 1600 Var. 2,

1. Radial brushes - 2. Fiald coifs - 3. Pole shoe fastening screw - 4 Pele shoe- 5. Driving side support - 6 Frame - 7. Armature -
3. Commutator - 8, Lubrication wick - 10. Lubrication chamber - 1. Field coil terminal.

Bench festing the gensrator.

Test generator efficiency, according the checks listed hereafter:
Generator should always function coupled with regulator type A/« 140/24,

iy

Generator tested as a motor, The arrangement consists in conneeting fterminals
67 and 51, short circuited, as shown in Fig. 128,

Generator shall be fed as an elecirical motor aé 24 V.

&7
¢ J?\ Check that absorbed current, under such 2 volfage,
f is 3-55 A af 950-1150 R.P.M.
é As lest is finished, immediately disconnect terminals
L 51 and &7 (short circuited), to avoid damaging ihe
= CV /) e field colls as generalor speeds up.
I
? +
i j J
i}

Fig, 123, « Wiring diagram for testing the gensrafor as
a motor.

G. Generator - V. Voltmeter, 30 V Jfop reading - AL Ammeter,
top reading. (Battery should supply slightly mors than 24 v,
as current is T A),
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Checking generator output {constant voltage).

amperg !
I i |
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Fig. 130. - Output curve of generator type R 115 140/24 -
1600 Var., 2, when warm,

(Cut-In speed at 24 V.1 1200-1400 R.P.MD.
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Big. 134, - Wiring diagram for the oufput curve plotting
{ampére versus R,P.NM.} at a constant voltage of 24 V.

M. Generator actuating molor - &. Generater - V. Volimeter,
30 V top reading - A. Ammeter, 20 A top reading,

Temperature test.

g4

The output curve shown in Fig. 139 has been obfained
with generator heated zffer a period of opsration,

Therefore, before plotiing the characteristics, mount
the generalor on the test bench, according fo diagram
of Fig, 131; run if through a mofor for about 30 mi-
nutes, al 2000 R.P.AM.

The current oulput [5-5,5 A &l 28 V) shouid be sup-
plied By a rheosial.

Stop ganerator, and disconnect fcad-rheostat, Rolale
generator, gradually increasing its speed uniil the
vollmeler reads 24 V, then measure the gensrafor
speed.

Such a speed representfs the cul-in speed (hot con-
ditions) and should lle between 1230 and 1380 R.P.M.
{points on abscissa - diagram of Fig. 130).

Stop the generator, insert the lcad-rheuslat, and
maintalning constani the vollage, check against the
various speeds the current valuves included in the
cross-haiched grea of diagram in Fig. 130

Diagram ploiting should be made rapidly when
generalor performance 5 beyond s rated output
and therefore overfoad mightf damage i,

Fig. 132, - Diagram of connections fo check generaier
heating.
fit. Generator actuating motor - G. Generator - V. Voltmeter,
30 V top reading - A. Ammeter, 19 A top reading.

(The reguiatar group to be coup!nd to the genrerator should
be of the Af3-140/24 type).

If in doubl as to the maximum temperature of ihe
generator during operation mount it on the lest
bench, with pulfey and regulator group, according
io diagram of Fig. 132,

Run generator during 45 minutes at 2000 R.P.M. and
during 15 minules at 4000 RP.M. supplying o a
resistor @ current of £95 to 5,55 A at 28 V.,

Overheating measured by pyrometer, should ke
— on generator frame; 45° C {113° F}, or less;

- on commutafor: §0¢ O (1849 F}, or less,



Field-winding resistance af 200 C (68° F) should be
145 lo 15,5 ohms, and may be measured beiwean
terminal 67 and ground, when generator is assembled.

Armature resistance at 20°C (68°F) is 0.520 fo
0,545 ohm, it should be measured only exceptionally
to avoid damaging the commutator hars, owing fo
the soldering of fwo pieces of wires spaced of 1800,

Checking ohmic resistance,

Fig. 133. « Field winding test.

{Cannect the measuring instrument ends to terminal 67 and
{0 ground).

Disassembly,

Pfoceed as follows:

— remove the commutator head, disconnect termina)l 67, unscrew and remove the threugh-tolts:
- remove commutater end bracket and slide out the armaturs 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 genesrator;
— other trouble In the system,

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

[f the generator is faulty, the cause may be sometimes found elsewhere, and particularly in the regulator
graup or in the clreuits; therefore, the cperatar should take care of generator efficiency and also check
the regulator group and the whole system in order to prevent repetition of the generator trouble after its
reconditioning.

The battery charge spy lamp may be helpful to detect trouble. f when introducing the starting and lighting
key, and sefting ii'on position 1, the battery signal lamp remains lighted, the generator (s normal: i
engine is being started and accelerated to a given speed, the light should go out, :

If, on the contrary, 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.

If the lamp remains lighted, this indicates an interruption between the generator cables and the requlator
group; or shows that the group contacts are exidized, and internal cennections dissoldered; or that some
generator coil is inferrupted, or completely grounded.

i the above procedure leaves the tight out and the trouble persists also after replacing the bulb this
signifies that the trouble is to be found between bulh holder and switch, or between switch and the con-
nections of the components branched upon it

When the battery indicator fight goes out to go on again the engine speed being steady the fault is pra-
bably due to the requlator group or fuse or to-the elgctric connections (ihe Jacks),
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Generator repairs are to be carried out as follows:

a) Brushes.

if broken, chipped, or worn out, replace them with spare 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 regular
and long lasting operation of both cammutator and gensrater.

b) Field-winding.

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

if connections alone are interrupted, repair them carefully: but if the winding is damaged replace the as-
sembly with a new FIAT spare. We do nof suggest making field ¢coils, as a speciaf procedure & required.

Pole-shoe screws should then be fully tightenad to set the air gap &t its previous value, Reboring of
pole-shoes must never be resorted to, if the air gap (see table on page 87) is not ohtained; we advise
warning up somewhat the coils, which are already shaped, to facilitate their installation,

c) Armature,

Commutafor. — If commutator bar surface contacting the brushes is worn or out-of-round, turn down
the commutator. Be careful when %ixing the armaturs in a lathe and centering it, as the installation
of armature asssmbly between centers is not possible. Commutator centering should be most accurate,
as commutator out-of-round, measured on brush ways should not exceed 0,61 mm {0.0004"). After
commutator turning undercut the mica between bars using a saw blade to a depth of 1 mm (0.03g4%),

Armature winding, — If damage is in the armature winding, replace the whole assembly. It is not advisable
to attempt making a new coil, as a special procedure would be required.  Armaturs checks are o be
made with the Instruments illustrated in Figs. 134 and 135,

Fig. 134. - Checking the armature with twin-contact toal, Fig. 133. - Checking the armature on the testing
(The lnterruption is located by the no indication of the apparatus using a blade.
ammeter), (Biade vibrates at short circuits),
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TIRENRS

Reassembly of gensarater.

After any repair or replacement and before reassembiing the generator proceed as fellows:

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

b) clean brush holders and the commutator end bracket from grease and carbon dust deposits, using
a dry cloth; i

¢) clean commutator surface, removing ;arbon dust between hars. Aveid using emery paper or cloth
soaked with gasoline, or salvents,

d) check brushes for play insids brush-holders, against the values listed balow:
— cross clearance . ., . ., | . < 0,1 to 0,3 mm (0.0029 tq 0.0118"
— end clearance , . . . ., e e 5,2 0 0,5 mm (0:9078" to 0.0187")

e) check brush spring pressure which should be 69 to 75 kg (1.521 to 1,673 ib.);

) service with high melting point grease the ball bearing, the commutater and bracket bush apd the

recess at the end of the hushes {10, Fig: 128) and replenish with off SAE 50 HD the wick of the same
bracket.

The sequence shown in the chapter « Covering disassembly » should he reversed to reassemble the
gensrator. Mind that when assembling the drive and bracket, its introductian may be facilitated by holding
faterally both brushes and springa. .

After reassembling, repeat the functional checks as shown in raragraph « Beneh testing the generator »,

FIAT GEMERATOR R 115-140/24 - 1800 Var. 2 - SPECIFICATIONS

Reating tast . . . . . ... . .. e s,

Resisiance, at 200 &
—dield-coils .. ..., e .
CAmalre ..o

Cemmutator bar maximum alfowsd cuteof-roung , , . | .
Brush duration
Pressure by springs on brushes (new} .
Brush cross clearance inside brush-holders . . . . . | |
Brush end elearance . ., [T T
Diameter betwaen pole shoes midide tine . , . . | | |
Argap ...
Tighteniag torque of drivs putfey put . . ., 0 ]

......

i
items ! VYalues

S ~ l —— —
! 5 Speed . f.eam. 85041150
Operationz! test as motor , |, |, Voltage . . . .. LAY
) f Current . ... 0T 355 A
Running gengraior before plotting of the curve thot candi- | \sfgﬁige o R r.pm, 22800‘?
ticn-run duration: 30 minutes), amp, versus revs ’ j Current . . ., , . . . e 555 A
: ) of 43 min. at 2000 Lp.m.
j o Rumning. oL 3 af 15 min. at 4000 r.p.m,
[} Qutput current e, 5285503 A
Veltage . . ... . 28 ¥

" Commutater femperature

' increment . . ., ., . . not more than:

Casing tamperature

[ fncrement . . . ., . | . not more than:

| 145-155 oam.
( 0,520-0,545 ohm.

0.01 mm (0.00038")
i 1500-2500 hours
0,58-0,76 kg (1.521-1,675 Ib.)
0193 mm (0.003¢"-0.0115")
' 0306 mm (5.0118"-0.0238")
706708 mm (2,778 787" |
{ 0,238,457 mm (0.0118-0.01567)
| 7 kam (5053 fLib.)

907 C (1940 F)
459 C (1130 /)
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GENERATOR TYPE DC 115/24/73 C

PULEY: Bho 772725 (00 83 mm)

Speciﬁt:aﬁons.

The generator type BC 115/24/7/3 ©, illustrated in Fig. 136, has been mounted beginning from engine
No. DO5045; lts specifications are:

Voltage .« v . o e e e e e e e e 24 N
Maximum confinucus current (ampére - fimited}) . . . . . . . . .. 7 A
Maximum current . .« . . o . o . e e e e 35 A
Maximum confinuous power . . . . [ 186 W
Maximum power . . . . .« . . . e e e e e e e 238 W
Cut-in speed, 24 V, 200C (BBOF) . . . . . . o oo e .+ . . . . 1550 to 1650 R.P.M,
Speed of maximum continuous current, 7A, 200C (68°F) . . ... . . ... 1725 to 1875 R.P.WL
Speed of maximum current, 85 A at 200C (88°F) . . .. . . . ... ... .. 1770 to 1930 R.P.M.
Maximum Continuous Speed . . v v . . e e e e e e e 5800 R.P.M.
Rotation (from drive side) . . . . . . . o oo clockwise
Excitation . . . . . . .. e e e e e e e e e shunt
Regulator GrolP « o o v o v o e e e e e type 3 A’fs-%ﬁ'{aé

i GP /24,7

Main features of this gensrator compared with the preceding one are: completely enclosed, mere power,
reaction tvpe brushes.

Reaction brushes ave advantageous as vibrations against the brush-holders are reducsd, compared fo
the radial typse. .

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 currant regulators have longer life,

When the generator is coupled o 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 temperaiure has
reached appropriate levels {thermal equilibrium), without any damages to the components.

The feature is dua to the current regulator, which, as sxplained when describing the regulator groun, is

thermostabilized,

A

T

T

Ay
-
NN

T
.
i

-iB
Fig. 138, - Longitudinal and cross seclion of generator type DC 115/24/7/2 C.

Hote: A b_racket is fastenad by scraws {not repressnted in the figure) io the generafor frame. Bracket must be required separataly.
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- Therefors, if required by the squipment inserted in the system, the generator may be overcharged without

any damage to windings: in fact, they ars at ambient temperature at the start of operation ang therefors
are not yet thermally stabilized.

When, after 20-30 minufes of functicning, due to ohmie resistance, the group and generator bacome
stabilized, the current regulator reduces the current to a value continuously passible,

The temporary overcharged operation of tha generator, allows a quicker battery recharge, espacially if
its charge leve! is low, due to repeated and cold startings.

The limiting current Is a function of the surrounding temperature; and therefore during the summer the
limiting current wili be less than during the Winter, and the generator femneratyres during the varicus
seasens are more uniform.

Checking the generator: troubles and re- f: | E I P ; ﬁ#j
medies, | i NN ';
o] o 4
Consult diagrams of Figs. 129-131.132 for the ‘ : ; ;
gengrator checks, and for the coll check the 0 A | 1 f
Figs. 133-134-135. | AR ’
. : f SNy '
Tests to he carried out as for generator type 8 i ﬁ\( 7 ;i ]
R 115-140/24-1800 Var. 2. For specifications, see » ¥ ——
table on page 89, 5__, 7 f\:&Z i
Plolting the output curve (Fig. 137), requires the s | A N
previous inspection of the brushss, that should ! 'S (N : |
be completely seatad upon the commutator, which ol [\& | ! F
takes place after ten hours of operation, with a i A 1] I
current output of 7 A at 2000 R.P.M. ol | | AT NN
000 1SQ0 2000 2500
See page 83 for the generator troubls - shooting Fig. 137. - Output curve of generator type OC 15/24/7/3 C.
and repairs, {Beginning of hattary charging, at 24 v, 1550.1630 RPEMI.
GENERATOR FIAT DC 115/24/7/3 € - SPECIFICATIONS
Itams j Values
S - Fi —
) — ) J f Speed . L, L L 1170-1330 FRam.
Uperational test as motar . . . ., ., . | Voltage . . . .. .. ., . . .’ 24V
i 2 Current ., ., . ., ., Ve e e 48.55 A
Running generator before plotiing of Afr.pom. curve (hot l ‘ 32;;:2 """"""""" 2200 ;;{fr
condition-run duration 30 minutes) .. ., ., . 1 }Cur;’ent B.75.7.08 A
I ) i
| {Ramne o T o B e
FEeg st [ Vollge T e R A
Commutatar temperaiure, not more than . ggegQ (1840 7y
Casing temperature, not mose than . . . 80° C (1400 F)
Resistance at 20° C (580 Fy ohm: ;
— Field-colls (between terminal 67 and ground) . . . ., . 15.5-15.9 Ohm
TATmature L ! 9.30-0.32 Ohm
Commutater bar maximum aliowsd out-of-round . , , | | 000 mm (0.000297)
Brush end play with (respect to holdersy , .., . . . .. { 0.1-0.4  mm (0.6039"-0.01577)
Pressure by springs on brushes (new) .. .. . . . E 0.68-0.76 kg (1.58-1.67 b.)
Biameter between pole shoss middie tine . ., . ., . : 70,6-70.%8 mm (2.7757-2.785")
Alrgap L 5 330,45 mm (0.0118°0,0¢77")
Tightening torque of drive pulley nut . , , . . . . . . ' T kgm (50,8 fiih.)
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CONTROL BOX MOD. A/3-140/24

Description.

The Fiat A/3-148/24 regulater unit contains three elements: voltage regulator, current limiting regulator
and circuit-breaker. These three elements (Fig. 138), fastened to the block, are enclesed in a sealing
cover, equipped with gasket, which prevents shocks, dust and dampness.

Kote. - A distinction will be made in the test between modifications made on regulator unlts with numbers
up to 088917 and on those with numbers starting 088918 up; the numbers are marked on the
cover,

Figs. 139 and 140 represent voltage regulator and circuit hreaker; the cufrent limiting regulitor looks
quite similar to the voitage regulator.

Fig. 141 represents the wiring diagrams of the reguiator units mounted on tractors series 400, and hearing
the production number up to 088317 and from number 088918 up, The diagrams have thick lines to represent
the coils in series on the generater recharge circuit, to differentiate them from the shunfed ones on the
same circuijt,

All 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 circult currents and deriving therral expansicon, might
influence the calibration values of the voltage regulator and of the circuit breaker. This is nrevented by
the contact hinges, which, being bimetallic, are thermally compensatad,

The group bears the following terminal numbers:

— 51 - connsciad to positive gensrator terminal;

~ 67 - conneciad to generator field coils:

— 31 - grounded;

— 30 - connected to the haitery positive terminal and to eleciric system.

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

Fig. 13. - Regulator unit {from no, 088918 up) as seen Fig. 138. - Cross seetion of regulator unit {section shows
from the circuit braaker side. voliage regulator).
1. Terminal 31 « 2, Terminal 54 - 3. Terminat 30 - 4. Voliage 1. Armature edjustment spring - 2. Calibration screw - 3. Vol-
reg‘ulata:: 10 current reguiator conneciion - 5. Current regufator tage reguiator body - 4. Armature - 5. Fived contact holder
series winding terminal soldered to circuit breaker - 8 Cur- serew - 6. Fixed contact bridge - 7, Hinge steel spting {the
rent regulator fixed conmtect connection with the regulating bimetallic blade is located an top).
resistance.,
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Fig. 146. - Cross section of regulater group.
{Across circuit breaker),

1. Fizxed contact bracket - 2. Pre-load shim - 3, Hinge spring
{steel) bearing mobile contact - 4, Body - 5. Armaturs stap -
6. Calibration screw - 7. Adjustment sprdng - L. Thermai
compensation by-meiallic blade - (a. Up to No, 088817 -
b. From No. 088518 up). - R. Armature rive! - €. Contaet
gag 0.7-0.85 mm {00275-0.0334") for armature, fitled with
tivet R for Hvetless armature, the distance batween contacte
is 1.15-1,30 mm {0.0452-0.0812M).

The wiring diagram of Fig. 127 shows the regulator group fuse.

The diagram of Fig. 142 represent the characteristios of the post-medification and ths pre-maodification
groups. The junction zones hetween the two hatched strips, represents the functional limit between voltage
regulator and current regulater,

Emportant,

1. The regulation group type A/3-140/24, should function only with gensrator type R 115-144/24-1800 and
type DOC 115/24/7/3 and derived,
The group shall never be used with a third brush gererator even if of size corresponding to the
ganerator prescribed above: the eiimination of the third brush would not change things: even worss
it would be to connect a third brush generator as if it were controlled by a regulation unit.
The reason is that both groups and generztor circuits, mainly the field cails of the generalor, that
are so reciprocally arranged as to get the best performance for the whele combination,

/ﬂvoiiage reguialor  Cyrrenf reguialar

i

|

a) up to group No. 088917, b} from group No, 088945,

Fig. 144, « Regulation unit type A3 « 140/24 electric diagram.

{As group is at rest, with generator running at low speed the voltage regulator and currsnt regulator contacts are closed whilst
thosz of the circult breaker are open,
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a) Characteristic obtained as generator runs at 2000 R.P.M., b} Characteristic obtained as generator runs at 2000 R.P.M,,
for regulation group up io No. 0BBS17. for regulation group from No. 083918 up.
Fig. 142, - Qutput characteristic on battery, with group at 56 2 39 € (122 L 3740 F),
5, Avoid connecting group terminal 87 to generator terminal 51, even momentarily, because heavy spar-

kling and group contact oxidation would follow and contact welding wouid also eventually fellow. it is
thus Indigpsnsable to connscet terminals having the same number; as even if wrong connections are
eveniually corrected and the group functions regularly, its usefulness would be nonetheless shortened.

Shocks to regulator unit should be avoided, especially to its lower part containing the adjustment resi-
stance (Fig. 146). During tha bench-testing, the group shall be mounted with its terminals 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 secursd, otherwise the
regulation effect would fail as both the current and the shunt coils are lacking. This case allows the
generator to increzse its voltage as speed increases and windings are burned and voltage regulator
and cut-out contacts are damaged, owing to excess of current excitation cof the genszrator.

Regulator group bench festing.

To

avold miscalculations, the regulator greup performance data must be measured by instruments

periodically calibrated and accerding to the prescribed rules and methods,
No removal of group seals is allowed for tfaking such measurements.

Checks. Operatfons and cauiions.

Test eficiency of regufaior group as folfows:

&) a lest bench will be provided with a FIAT R t15-
140/24-1600 Var. 2 or FIAT DC 115/24/7(3 C ge-
nerafor, coupled toc a mofor whose spsed may be
gradually stopped;

b) insfalfalion should have the measuvring devices
and instruments, concerning the testing of cut-out
refay, current and vollage regulators, according
to insiructions and rufes hergafter.,

Cut-out refav. 1) Closing voftage.

22

Wiring should be as shown in Fig. 143:
— generafor speed should be graduaily increased;
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Fig. 143, - Electrical diagram for testing the cut-out refay
closing voltage,

M. Motor of test bench - G, Generator - V. Voltmeter,

7

30 31 87 W

i@fﬁ

&
Fig. 144, - Electrical diagram for festing the inwversion

current,

M. Motor of test bench - &. Generater - A. Ammetar -
V. Veltmster.
(Batferies are connected in series and must be fully charged,
at g capacity of 80 Ah).

Veltage regulator,

Current regulator.

Fig. 145, - Electrical connection diagram for the check-
ing of the veltage regulator and of the eurrent regulator.

M. Motor of the fest bench - &. Generator - V. Volimetar -
A. Ammster,

— check the vollmeter value when cui-out relay
closes; it must be read al the moment the famp
of 24V, 8 W, lights; insert lamp between ferminal
30 and ground,

Closing value must be 25,1 fo 95,9 V., for both
pre-modification and post-modification Groups.
Checks should be made when cold, bafors coif
femperature increases,

2} Back curren af 25 £ 10° C (77 -+ 5o F

Wiring should be made according to Fig, 144 and
generator run 10 2000 R.P.M. during about 5 minutss.
making sure that vollmeier reads at feast 59 V, then
decrease the generafor speed,

The ammeler poinfer which was indicating a certain
charging current will decrease and approach o zero
and begin to show the inverted current valus.

As the generafor progressively slows down fthe
ammeter dial will show increased values, up ioc a cer-
tain fimit; after that a sudden fall to zero wil be
observed, due io the opening of fhe cut-ouf relay
points.  Such a current value will be net larger
than 3 A for groups having production number up
lo 088817 and within § to 10 A for groups from
number 088518 up,

MNote. - Such a test should be carried out guickly
lo avold kalfery discharge. When repested, start
from a siopped generator.

Regufaiion voltage at half foad on balfaries, at
50° L 30 C {1224 3740 F),

Close the cover and conpect it according to the dia-
gram of Fig. 148 and operate the group uniil ihe coit
temperatiure reaches 47 jo £3°C (117 to 127¢ F).

Start the generator and siowly run ft up to the spead
rate of 2000 RP.M.;

adjust rheosial so that generator defivers a current
of 4 A (half-load current);

Check thal at such current value, the vollage s
about 28,7 {c 29,7 V.

Limitation current on batterizs,

Connect group according to wiring of Fig. 145, and
check ihe fimitation current on batteries immediately
after the foregoing lest, using the same instruments:
proceed as foflows:

— rheostai should be set af its maximum resistance
value;

~ resistance shall then be reduced untif the current
limitation value of 5§ to 55 A has been reached,
for groups up to No. 088817, and of 4,75 to 5,85 A
for groups from No. 088918 up {corresponding
voltags: 28 V):

~ said currenis should nof decrease when resistance
/s reduced, and on the contrary, voltage should
go down nearly to 24 V (for groups up fo Na,
0888717).
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Regulator group repairs.

For ifrose groups with numbers from 088918 ve,
the resistance being decreased, the current shall
increase up o 6 A, approximately, and the voltage
decrease down to 24 V,

In most cases when the unit does not perform corractly, it is advisable to substitute i instead of attempting

to repalr and calibrate I

Exceptionally, if in need of repair, follow the bench checks already described; successively, according fo

the data, obtained replace the resistance, Fig. 1486,
and faulty elements, Always replace complete
units, A
Components elemenis as well as resistances
should be kept infe suitable containers, which
prevent their being damaged deformed, smeared
by grease or foreign matter, efc.

Fig. 146. - Regulator group botfom view,
-2, Screw and nut, fastening the resisiance - 3-4. Nut and
cup fastening the cut-out relay - 5. Nut fastening the voltage
regulator - 8-7, Nut and cup fastening the current regulator.

Kote. - Most failures, especially the important ones, such as:
— excessive wear, or cut-out relay contact sticking:
— oxidation of voltage and current regulater poinis:

- burnt or fitted pcints:
— shori-circuited coils:
— 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, ete.),
Therefore the operator should make the group operate correctly, but in addition extend his
checking to the generatsr and to the charging system,

Fig. M7 - Regulater group {up to Mo, DBBOIT) as sean
from cut-out refay.

f. Terminal tube 21 for skunt winding end - 2. Terminal
tute 51 - 3. Terminal tube 20.
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Fig. 148. - Requlator group (up to No. 083817} as seen
from voltage regulator side,

i. Terminal tube 31 - 2. Termina! tubs 51 - 8. Terminal tube 30 -

4. Conneclion from current regulater to voltage regulator -

5. Current regulator series winding end - 6. Connection of
regulator to the adjustment resisiance.
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. Dismantling and reassembling of group.

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

dismantle according io needs.
Unweld the coll terminals connected to other elements, and unscrew the nut festening i io the hase.

Wher checking or reassembling such elements, make sure that the setting screws are not being tampered
with, as during manufacturing they have been sealed with varnish.

For coll terminal seldering use exciusively a neutral flux, aveiding acids,
Carefuily watch the insulating washer assembling,
Befara relnstalling 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, 334"}
for rivet-type groups (R, Fig. 148), and 1,15 o 1,30 mm (0.0452 "to 0.0512") for non-rivated groups,

— check the group insuiation by applying 300 V at 59 cycles hetwsen the magnetic coils and the base,
ad betwaen terminal 30 and the base.

Mount cover when group is hol, to aveid moisture condensation after closing.

CHECKING AND CALIBRATION VALUES OF REGULATOR GROUP A/3-140/24

Cut-out relay J Voltage reguiation {when heated Cub-out refay {when
{when cold) : to G6° C - 122°F on battety) cold on battery)
| ! —
Group : |
] ' | fegulztion voltage §
Closing voltage | Inversion current | Battery at half toad or | Limitation current
battery H
: v A Ah ! A
Uo to Mo, 088517 | 25,1-25.9 rot maore than 5 | 60 {No. 2 bafteries 28,7-28,7 ! 5-5,5
' in serigs) {with 4 A} ‘[ .
| - f |
Fram Mo. 083515 up 25,1-95,8 [ B o 10 {with 60 (No. 2 batteries g 28,7-29,7 i 4,75-5,25
| wiring of Fig. 144} in series) {with 4 A) !

Adjustment resistance of group (Fig. 145 at 200 C (689 F) is 138-142 chm.
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Ao45883
CONTROL BOX MOD. GP1/24/7 (Part No. #655888)

Description.
The Control Box Mod. GP 1/24/7 is composed by three units: cut-out refay, current regulator and voltage

regulator,

Both the voltage and the current regulators (Fig. 149) consist of a U-shaped body with a band on the
end of one arm and a tongue (5) on the ofher, An armature {2) supported by a tension spring (1) is
festened to the body {8). The spring is made of two blades lying flat on each other, one of steel and the

other bi-metaliic.
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Fig. 145, - Sectional view of the voltage requlator. Fig. 150. - Sactional view of the cuf-ont relay.
c. Air gep bsiween core extension and armature {fe be d. Air gap (0,64 fo 0,76 mm = 0.025 to 0.080 in).

measured at the position indicated by the axis 0-0 =0,88
to 1,1t mm or 0.089 fo 9.044 in).

1. Hinge spring (steel and bi-metaliic). - 2, Armeture. - 3. Adjusting spring. - 4. Fixed conizct supporting lip. - 5. Adjusting

spring supporting fip. - 6. Regulation resistance. - 7. Addifional resistance in sertes with the shunted winding of the voliage

regulator, - 8. Base, - 8, Body, - 10, Damping resisfance, - 11, Additional resistance in series across the shunted windings

of the current regulator and cut-oui relay, - 12-13. Plates ciamping the leads of the windings io the additional {7) and
regulation (B) resisfances, - 4. Resistance terminals insulafors.

The contacts points of the elements are fixed to the armatures (2) and to a support applied to the
elements, Point resefting is carried out by using a special tool on the tongues which carry the fixad
contact points, The cut-out refay is similar to the other two elements and is also squipped with 3 hinge
{%) made of one stee! and ons bi-metallic leaves.

The armatures of the three units are equipped with adjusting springs (3). Adjusting is donhe by joading
the tongues (8) of the springs. The three units are fastened fo the base by the threaded ends on their
cores and sealed by a cover with a rubber gasket. The base is provided with three terminals, the num-
hers of wich are marked on the cover connected o the cables as follows: '

- 51, connected to the generator positive terminal;

— 67, connected to the generator field coils;

— 30, connected to the electric system.

The following resistances are riveted under the base {Fig. 158}

— the additional resistance for the shunt winding of the voltage regulator (7) and additional resistance
for the shunt winding fo the current regulator and cut-out (11);

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

Oiperation,

At low speeds the generator voltage is not sufficiently strong to induce in the shunted windings of the
control hox units a magnetic flux apt to attract the armature to the cores, All 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 valtage and the eurrent outputincrease creating a stronger magnetic
flux, when the generator reaches predetarminad values of speed and voltage the magnetic flux becomes
sufficiently strong to win the resistance of the tension springs and so atfract the armature to the cuf-
out core fo close the contacts. A current is then circulated from the generator pasitive terminal through
tha series windings of the units {Fig. 1531) to the electric system equipped and positive terminal of the
battery and returning te the negative brush of the generator.

The magnretic flux induced in the series windings is addead to the one induced in ths shunted windings
to hold the cut-out contacts more securely closed. As a rule, after the cut-out is closed and the ge-
nerator voltage keeps on raising, the contacts of the voliage reach the predeterminad setting value. As
the contacts opan due tc the magnetic flux induced by the shunt winding and acting on the armature, an
acceleration winding (a) and the regulation resistance (6) are inserted in the field winding circult of the
generator, The regulation reslstance lowers the current through the generator fiald winding and conse-
quently the generator voltage until the voltage requlator contacts close again,

Fig. 131, - Electrical diagram of the control unit GP 1/24/7,

6. Regulation resistance -~ 7. Additional resistartce in series
across the shunted winding of the voitage regulator - 10, Damp-
ing resistance - 11. Additional resistance in series across the
shunted windings of the current regulator and cut-out refay -
a, Accelerator resistance in series with the regulation res-
istance (6) - B. 12 V batteries connected in series - &, Gen-
erator model DC 115124/7/3 and its maodified versions -
30. Electrical equipment terminal - 31, Ground - 54, Generatar
posftlve ferminal - 67. Ganerator field winding terminal,

(Noter The windings of the hree elements of the contrel
box drawn with light lines are shunted across the generater
circuit, those drawn with black lines are connected in serjas),

Then the field winding current and consequently the genarator voliage increase resulting in the re-cpaning
of the contacts. The cycle repeats itself and an oscillation of the armatures s mainiained to keep the
voliage within the setting limits.

The functicn of the acceleration resistance {8} is to increas=z the oscillation frequency of the voltage
regulator which reduces its pull on the armature {2). In fact, as the contacts opan the fisld winding
current geing through the acceleration coll creates a magnetic fleld which is subtracted from the one
ereated by the™regulator shunt winding and therefore reduces the magnetic pull on the armature, favouring
its rzlease.

Should current consumption exceed a certain limit, or the battery he discharged, a grsat current output
will be required frdm the generator: this current Induces a magnetic pull on the current regulator
armature sufficient to close it against the actien of the springs. The contacts open and insert through
the generater field winding circuit the regulation resistance and the acceieration coll with the same
resuits described above in the case of the voltage regulator, in this case it is the current which is con-
tained within sef limits. If the eurrent output requirements remain above said IImit, the current regulator
armature keeps on oscillating substituting the voltage regulator one, which remains at rest,

Te conciude, the current regulator limits the maximum current output of the generafor, whiist tha
voltage regulater ensures through the system a voltage ranging within pre-dstermined limits (calibration
limits), not harmful to the battery, for all the charging range which requires an output below the maximym
values from the generator, equipment and baitery,

The maximum power Is reached at the cperafional limit between the twe units {current and voltage
regulators) and is also known as peak-load.

87

E




The damper resistance coil (10) protects the voltage and current regulator contacts from the sparking
deriving from the electromagnetic energy of the field coils during the apening cycles by grounding part

of the energy.

When the generator slows down to @ point where its voltage is lower than the battery voltage, a reverse
current is produced from batiery to generafor. This reverse current will go through the seriss windings
of the current regulator and cut-out in the opposite direction. No consequences will derive ‘o the
current regulator, as the current is not streng enough to pull the armature, hut it will demagnetize some-
what the cut-out relay which has the confacis closed, so that as soon as the reverse current will reach
a certain value the armature will be released causing the contacts to cpen and consequently discharging
from battery to generater will be prevented.

Finally note the functienal Importance of the bi-metallic blades which together with the steel ones make
up the fastening hinges of the armatures (1, Figs. 4% and 150),

The passage of current across the shunted windings of the control box units causes a temperature rise,
which produces an increment cf the ohmic resistance, and consequently the quantity of current golng
through them is reduced. As for the armatures, the current reduction results in less magnetic pully
therefore a voltage higher than the se! values would be needed in summertime to open the vaitage reguiator
_contacts and clese the cut-out contacts,

To compensate tha reduction of the magnetic pu!l on the armatures, the bimetallic blade which makes
up the hinges ls so disposed as fo gradually reduce the tension in the spring as the temperature rises.

in the case of the voltage regulator the action of the bi-metallic blade is more than sufficient to maintain
the set voliage against the variations of ambient temperature (thermal overcompensation), therefore the

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

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

Therefore, should the voliage setting of the voliage regulator not follow the requiremants of the battery
temperature conditions, the following trouble would develop:

- when toom temperature Is high, the voltage would exceed the set limits znd the battery would be
compelled to absorb a very strong current resuiting in excessive electrolysis and consedauently wear
of plates, insulators, etc.;

— when room 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 blade (1, Fig. 152) which is part of the spring hinge of the
armature is so dispesed as to gradually reduce the tension as femperature rises.

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

The bi-metallic spring of the current reguiator works as thermal compensation of the current gaing
through it and determings the tollowing advantages:

— at the start or after an interval of about 2 hours from the last period of operation, the control hox is
at room temperature (that is, not thermally stabilized) and therefore, as explained before, the regulated
current is higher than the maximum confinuous permissible one for the generator, and should the
system require I, the generator DC.115/24/73 E can be overloaded,

When the conirol box and generator temperatures rise, the bi-metailic blade reducas (in about 20
to 30 minutes) the regulated current to a valus which the generator can folerate, therefore the tam-
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porary overload of the generator not only does not damage the windings but Is good for the hattery .
particularly when the charge is low, which may happen after difficult or repaated cold starting or after
the kind of work which requires repeated startings for short hauls;

— the regulated current is dependent upon the G A
temperature of the surroundings and wil] be (1) CURREMT FEBBLATOR o £
higher or lower depanding upcn a low (Wintar) ;
or high (Summer) tempesrature, which for the
generator means more uniformity of tempe-
rature through the seasons.

FOLTAEE REGULATS

The curve of a hot contro! box is plotted in Fig, 153
and as one can rotice it starts with an almost
horizontal line which shows that the current isg
maintained constant up to a certaln voltags, then
drops quickly,

The junction area between the two strips shows
the cperating limit between the voitage and cur-
rent regulators, Fig. 152, - Front view of the centra! box.

1. Current regulator armature hinge - 4, Fixed contact support
fio - 5. Adjusting spring support fip ~ 51-87-30. Tarminals,

This regulation system takes full advantage of the generalor oulput and maintains the battery at a gaad
leval of charging even after difficult ar aften repeated starts. Should the battery be dischargead, it will
be recharged with the maximum cutput current up to a high charge (28 V) and when the latter is exceadad
(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 fo a few amperes to prevent excessive
electrolysls, overheating, insulator damage,

IMPORTANT

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

a} only the generators specified ahove can be overloadsd at cold starting;

b) the control box has been designed to suit v : : a
these generalors and the field windings have ; L
been designed to suit the control box. Should 30 P el
the latter be connected to a different genera- ﬁﬁﬂmigz@lﬁgz
tor, the operation would be incorrect, the e — ; v
settings would change, the useful life of the ] : ;
contacts would be pratically shortened and 26— ? e
the generator would soon be put out of use. v 7\

R v

2. - An Incorrect connection of the contral bax | i i

terminal No. 87 with the generator termina! No. 54 o 1 : 2 4 5 6 7 8

produces immediately a strong sparking effect Fig. 153. - Regulation characteristics (volt-ampere} of

which oxidizes the contacts of the elements of the conirol box model GP 1/24/7 on the battery {curve
L . , olotted with data obtained at an embient temperaiure of
the contrsl unit, if protracted lerger it caneasily 500 - 3° C == 122° 4 378 F and generafor speed of 3300 r.o.m).
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cause spark welding of the contacts, it is therefore absolutely necessary fo connect terminals bearing
the same number, keeping in mind that even if the wrong connections are corrected and the operation be-
comes normal again, the usefu! {ife has been nonetheless shortened.

3, - The control box should never undergo shocks of any kind, particularly the lower side which houses

the resistances {Fig. 159).
During bench testing the box must be positioned with the terminals downwards, and with an insulator

lining between the bench mounting and the bass. _
4. - The grounding connecilon betwean the control box and the fractsr must be secure, otherwise there
will be no regulation there being no current going across the shunt windings, In this case the generator

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

of the generater.

Bench festing « Instructions,

To check the performance of the contral box mod. 6P $/24/7 start with the following operafions witheut
ungealing the unit:
— place on the bench a generator model BC 115/24/7/3 ({regardiess of modification A, B, efe):

— conneact the generator to an electric motor the speed af which can undergo fine variations over a3 wide
range and provide a 3§ V hattary;

—— make ready the instruments and gaugss necessary to the elements of the control box keeping in mind
that dependable results are dependent upon the observance of the rules and procedure which will

be given below.

Caution: The test must absolutely be performed at the temperature specified for each contro! and after
at least 30 minute operation i. e., when the femperature condition specified has been resached,

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

Cut-out relay check, a} Contact cfosing voltage af 250 700 C {770 &
£ 50° F) ambient femperafure,

In surroundings with the femperature specified above
connect the conérol box according o fhe wiring

diagram of Fig. 154 and run if idje af 30V for 15
3 [ to 18 minutes.
51 E7 30 This prefiminary operation allows the unit fo reach
H MR the thermal level allowing the cut-out shunt winding
| and ihe bimetallic spring blade io reach thermal
%5? &7 stabilily affer an initial period during which the
+ voltage oscilfafes considerably,

f//—\ /E\ immediately after oblaining thermal stability, star-
g M }-h-‘..1 5 @‘\ ® ting from an inactive generator, gradually increase
\J ‘ "‘} the speed lo check the volimeter for the value of
the cut-ouf contact closing volfage, which should

-~ read 25,1 io 258 V when the fight goes on.
& s b) Reverse currenf {in ambienf femperature of

) 25% - J00 O == 770 L 509 F),
Fig. 154.  Electries] diagram af the arrangement for testing

the cut-out refay contaet closing tempersture. This lest sould be performed immediately afier the
M. Test bench eleciric motor - @, Generator DC 115/24/7/3 contact closing voltage fesi, in order to keep the
and its medified versions - v, Valtmeter, 83 V top reading. thermal stability reached in the preceding fesl.
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Fig. 135 - Electrical diagram of the arrangement for
testing the cut-out relay return current.

M. Test bench electric motor - &. Generator DC $15/24/%/3

" and its modified versions - A. Ammeter - V. Voltmeter, 30 V

top reading.

Veltage regulator chech.

Current regulator check,

2

“‘Jj

Fig. 158, . Electrlcal diagram of the arrangemeant for
testing the voitage and current regulators.

M. Test bench slectric motor - G. Generator BXC 115/24/7)3
and iis modified versions - V. Volimeter, 30V iop reading -
A. Ammeter, 10 A top reading,

Hook up according fo the wiring diagram of Fig. 157
and run the generalor up fo 3500 RP.AM. holding
it at this speed for 5 minuizs,

See that the volimsier reads af least 29 V, then
gradually decrease the generalor speed. The ampero-
meter indicafor which had shown af first a cerfain
amount of charging currenf, wili gradually go o
rero, then will show ithe reverse current on the
opposite scale.  As the generalor speed gradually
decreases, the reverse current will increase up o a
given fimit ab which it will drop to zere (cut-out
contacis open). Said limii represents the maximum
reverse current value which should ba § o 14 A,

Mote. - To repeat the fest, if nscessary, begin
from a stopped generator to avoid incorrect readings
due to residual magnetism in the magnetic material
of the cut-out,

Regulation voltage on half-charged baitery (ambient
temperature of 50° = 32 C or 1220+ 37.40 F),

Connect ths group according to the diagram of
Fig. 158 and operale it at 50° L o O femperalire
for about 30 minutes, with z haff-charge current
oufpul corresponding fo § A,

Immedialely aflerwards, mainiaining the hox at an
ambient temperature of 50° + 3° C stop the generator
and run it again al a gradually increasing speed up
to 3500 rpm; adjust the rheostat so toc sef the ge-
nerator half-charging with a current of 5 A af 28,7
lo 287 V.

Regulaiion curren! on batlery: this check must im-
mediataly follow the preceding one.

Connect the unit according to the diagram of Fig. 156
and connect the rheosiat maximum resistance;
operate the unif al 50°+ 39 C ambient temperature
for 30 minutes, at regulation current speed (Yo this
ernd decrease the resisiance of rheostai unti! the
current remains about constant and the voliage
drops) and at the specified 28 V., Af the end check
that the oulpuf curreni has bacome stable {i. e.,
thermal stability has been reached); stop the generator
and connect the rheostat maximum resistance, start
it again and run it up to 3500 R.P.M.;

decrease the resislance gradually until ihe voltmaster
indicates 28V and the ammsier a regulation current
of 6.6 fo 7.4 A.

As the resistance confinues to decrease the current
should sfowly rise, and the voltage drop sharply
almost to 24V,
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Frouble-shooting. ,

The varicus cases which may occur during the operation of the control box are the following:

A - Low charging rate with a fully charged batfery.

This is the condition of a generator-conirol box system working correctiy,

B - High charging rate with a fully charged baflery.

This condition indicates that the voltage regulator does not limit the output as if shouid because a high
charging rate not only damages the already fully-charged batteries, but zlso the equipment of the system,
The causes are the following:

a} high voltage reguletor setting;

b) defective voltage regulator windings or additional resistance (7, Flg, 159);

c} short circuit across the generator positive terminal and field winding which prevents the current from
passing through the regulation resistance at voitage regulaior contacts opening;

d) insufficient connection between control bax and generator through mass;

e) high temperature which reduces the battery electromotive force reacting to the charge, so that the
batiery absorbs a high charging current even if the regulator set voltage is normal;

f) self-welding of the voltage and current regulalor contacts,

tn all the above cases, excluding case @), one of the two following cenditions will occur on disconnacting
the cable 67 from gensarator o control box:

1) Qutput remains high {trouble covarad by point ¢,

2} The output stops completely (the troubie lies in the control box which should be checked as to points
a), b}, 4} and 1),

Note - If the generator output remains high sven after a long period of charging but neither trouble nor
high temperature show up In the contro! box, the battery s oid o maintenance wrong., It does not absorb
any more current, the voltage dees notrise above 2 certain value and the generator current does not decrease.

C - Discharged baltery and high charge.

Cendition of correct operation of the generator and control box unit.

D - Discharged baltery and low or no charging rale.
This condition is due to the foliowing:

a} burnt control bex fuse - b} interruption of the additional resistance of the cut-out relay shunt winding
{11, Fig, 188) - c) loose connections, defective cables - d) defective battery - e) charging system high
resistance - f) voliage or current regulator low voitage sefting - g) voltage or current regulator oxidized
contacts - h) generator troukle.

Should the above condition ba caused by the failure of the additional resistance (1%, Fig. 158) replace it.

if, 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 following:

— the cut-out relay contacts do not open as the engine siops:
— shott ¢ircuit;

— reversed generator polarity,

102



AT

Finally, if the trouble is not due to one of the causes described at paragraphs a), b) and c}, look for it in
the battery, control box, or generator. To find out whether the trouble is due to the battery replace the
existing one with a new one discharged so that # the cutput still gees to the maximum evidently the fault
is in the battery. M not, fook for it either in the contrel box or generator by shorting momentarily the
terminal 67 with the 51 and increasing the generator speed, Should the oulput, previously absent or very
law, either reach a set value or increase, the trouble is due to one of the following:

-— low current or voltags regulator setting;
— current or voltage regulator contacts oxidizad:
— undue resistance, intarruption of the generator field winding or inside the unit,

Otherwise, look for trouble in the generater.

REPAIR INSTRUCTIONS

As a rule it is preferable to replace the cantrol hayx rather than repairing or adiusting it, therefore only

exceptional cases may justify handiing it. The repairs which can be done, provided that it has hean
found for sure that it is the cause of trouble, are: replacing the cover, the additional resistances (7, H1,
Fig. 158), the damplng resistance (10), and the reguiation resistance (8).

The spares are furnished in special containers to avoid contacts with forsign material,

Maost of the faults of the trouble, particularly the more ssrious ones such as excessive consumption or

. welded cut-cut rslay contacts, oxidized or pitted voltage or current regular contacts, coil shorts and wind-

ing overheating, are due to faults outside the unit and particularly fo the same faults of generator com-
ponents (field winding resistance altered, wreng brushes, faulty cables, etc.).

Therefore, the repair man should not content himsel by replacing the control box, which has anyhow
a high facter of safety in operation, but rather check the generator and the whols charging system,

Cover replacement.

Should the replacement be due o bruises or warping we suggsst to check the control box prior to
replacerment, according to the testing procedurs of pags 100 and following.

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

s,

Replaging the regulation and damping resistances (5, 10, Fig. 158).

Here follow the causes and their regpective conseguences in case of wire interruption or shorts of ke
resistances (8, 10, Fig. 158);

a) control voltage low or very low; a) oxidized voliage and current regulator contacts;
b} control voltage rising because out of santrel; b) voltage regulator contacts stuck becauss of
self-welding;
) contro! current rising because out of control: ¢) current regulator contacts stuck because of
self-welding;
d) contrel voltage very unstahle particularly at d) temporary sticking of the voltage regulater
high generator spseds. contacts,

Paragraphs a), b), ¢) concern the control resistance, paragraph d) the damper resistance.

103




1§ stil] in doubt, replace these resistances which are fixed to the base by rivets. Drill the rivet head
first, then drive the riveis out with a punch paying attention not to damage the wires soldered to the
piates (12 and 18, Fig. 148). To prevent the current regulator cors from rotating while removing and
refitting the resistances use tool A 127050 as shown in Fip. 157. The new resistances shall be fastered
down \-»;Eth the screws, spring washers, and auts specified for the replacement.

The value of the control resistance (8) is 136 to 144 ohm, that of the damping resistance {18) is €0 ohm,

Check that the air gap between the armature and the expansion edge of the current regulator core (at
position 0-0 of Fig. 148} is 0,89 to 1,11 mm {0.038" fo 0.044"). To correct the air gap use fool A 127051
on the fixed contact support (4, fig. 152} and check with a magnifying lens if the coniacis are aligned
correcily. The gap between contacts of the cut-out refay should be 0,54 to 6,76 mm (0.026 to 0.030") and
the aiF gap measured on the expansion edge of the core facing the contacts (Axis A-A, Fig. 158} and
with contacts clased sheuld be 9,25 mm (0,0107).

Then foillow fest hench checks, reported on page 198, to ensure that the trouble has been completely
eliminated and reassembiy has not altered in any way the operafion of the various parts.

CUT-QUT BELAY
CURRENT BEGULATOR

I/
T i

TERMINALS

. Fig. {57. - Control box @P 1/24/7 with tool A 127050 installed Fig. 188. « Rear view of the conirol hox.

to replace resistances § and 10, Fig. 135, 1. Cut-out relay armature hinge - 3. Setting spring - 4, Fixed

5. Sctting soring, support tang. contact suppert fang -315. E‘feﬁinc? spring, support iang -
. Ground.

Replacing the resistance on the voltage regulator shunt winding and the resistance of the current
regulator and cui-out relay shunt windings (7, 11, Fig., 158).

i the voliage sstting of the reguletor has changed, that is:
— reguiating voltage is low;
— regulating voltage rises to high vaiues because out of control,

the cause can he aitributed o the resistance of the valtage regulator shunt winding (7, Fig. 159) which
can be gitsred {short) or interrupted.

A coil short increases the absorption on the part of the voltage regulatar shunt winding (because the
resistance is connected in serizs to said winding) and increases the pull on the armature resulting in a
lower regulating voltage. Should the resistance be interrupled, the voltage regulater shunt winding does
ne longer get across to the generator bui remains insulated.

Theralore, as the flow of current is interrupted the core cannct pull the armature, confacts do noet spen
and the volfage, out of control, rises.
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. The resistance value is 73 to 77 ohms at 200 C (582 F}. 1 the cut-out contact closing voltage is foupd fo
be low, or the contacts remain open even at high generator speed, chack the resistance (11, Fig. 158) to
ascertain whether the cause must be attributed to altered value or to an interruption of the wire,

Fig. 159, - Bottom view of the contrel box &P 1724/7.

X 6. Regulation resistance - 7, Additional resisiance connected
to the voltage regulator winding - 18 Damping resistancs
shunted across the generator between currant reguiator and
ground - 11, Additional resistance for current reguiator and
cut-out relay shunt windings- 36, Electrical equipment terminal
- &1, Terminal cennectzd to the positive pole of the generator -
§1. Terminal connscted to the generator field winding.

In case of a coif short, the value of the resistance decreasss while the current regulator and cut-cut
relay shunt winding absorbs more {as the resistance is connected in seriss to these windings ang closes
the circult to ground} that Is, it creates a greater pull on the armatures, particufarly on the cut-gut one,
where the magnetic effect is greater and therefore the coniacts close at a lower voltage,

Should the resistance wire be interrupted, the cutout and current requlator shunt windings have ro
current flowing through them as the circuit is not closed across the generator casing, therefore 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 effect on the current regulator,

The resistance value is 73 to 77 ohms at 200 C (8> F). Replacing one resistance calls for repiacement
of the other ong, too. To replace them proceed as for resistances 6 and 10,

| Contrel box sefting,

i The setting of the conirel box on the tzst hench should be performed without the cover, placing the hox
vertically wéti‘,m the terminals facing downwards,

Cautions: If the control box has remained for a certain length of time at ambhient temperature balow
15¢ C (59° F) or above 350 C (950 F}. place it for about ane hour at a tempearature of 280 L 100 C (770 L 5p0 F3.

LA 00 il L

Wire the control box according fo the diagram of
Fig. 1680 and place the instruments as follows:

— potentiomefer P al minimum (volimeter at zerg);
— swilch T open;

— rheostat R all on {max. resistance);

— swilch T open.

7} Contaci poinis closing voliage (at a femperatura
of 2505 10° C = 77° L §o° F),

Close switch T. Stabifize the temperaiure of fhe

unit, equipped with its own cover, by feading it

for about 15 to 18 minutes af 3 voltage of == 30 V.

through potentiomefer P,

Cut-out relay setting.
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Fig. 163, - Electrical diagram: ofthe arrangement for setting
the cut.out relay.
B,. 2V beftery -~ B,, 40V battery - A. Ammeter, 20 4 fop
reading (1% accuracy} - V. Volimeter, 30V top reading
(0,5% acturacy, class) connected across terminals 51 and 31 -
P. Potentiometer, voltage adiusting; capecity must be such
that the cut-out relay shunt winding coil consumption does
not create notable variaiiens of the no-load valisge measured
by the voltmeter ~ 8., Warning light indicating opening and
closing of contacts (2 V-3 W buib} - R. Rhecstat 4 ghm -
20 A - Ry Drop resistance sufficient to allow lighting up of
the warning lights 3 by swiich T, with the cul-out reiay
contacts ozen,

Yoltage regulator setting,

Ilﬁ & ¢ &
Fig. 161. - Electrical diagram for setting the voltage and
current regulators,

6. Generzior DC 115/24/7)8 and iis verslons - V, Valtmeter,
30V iop reading (0,5% accuracy class) - A, Ammeter, 10 A
top reading - R. Rheostat, 3 ohm-20 A - B, 12V - 100 Ah
batieries connected in series, Tully charged - L Swiich,

Current regulator setting.

106

once thermally sfabilized, bring the vollage to 251
to 25.8 V through potentiometer P;

adjust the joad on the calibration spring (3, Fig. 158)
by bending ils melal fongue (B) untif the light S
goes oul;

bring potetiomeler F sefting back to the minimum,
Increase the vollage again acling once more on the
potentiomater and check that the light S goes out af
the specified selting.

The contact poinis entire closing sfroke should aceur
at a vollage variation lower than 6.2 V.

2y Reverse current (af a temperature of 250 -~ 190 C
= 77° L 50°F),
T'his fest must immediately follow the preceding one
in order lo take advaniage of the thermal stabilify
achieved by the unit,
With switch T closed, bring the voliage to 87 V by
acting on the pofentiometer P (the cut-out refay
contact points are closed and ligh! S off); tiose swilch
T3, Increase the reyerse current through the rheostat
R, and check thaf ihe fight § goes on when the
centact poinis open. The opening may resuvil fo be
unsiable svidenced only by a ringing noise;
check the ammeler reading of the reverse current
which sfarts ithe contacfs opening (6 fo 14 A)
Should the reading be unceriain or should the tight
go on the foferance limil, bring the reverse current
back fo minimum and increase It again working on
the rheostai R, as insiructed befors;
open swiiches T and T* and bring the siiders of ihe
potentiometer P and rheostat R back lo minimum.

Provide the conditions suitable fo mainiain the unif
at a femperature of 50° - 30 C (122 4 37°F),

After wiring the unit according lo the disgram of
Fig. 181, wind the adjusting spring of the current
regulator by shaping the adjusting tongue (5, Fig. 158);
close switch |, starf the generalor and stabilize the
femperature of the unit, for 30 minutes, at 22 30 V.
by varying the genserafor speed;

open the swiich | and bring the generator speed up
lo 3506 R.P.M.; adjusi the load of the adjusting
spring of ihe voltage regufafor by bending the
tongue, and {he rheosial R, so fo obtain a regulating
vollage and a medium charge current of 28.7 fo
29.7 V and 5 A, respectively;

check stahilily and accuracy of the regulation voltage
by sfopping the generalor and running if again up
fo the speed of 3500 R.P.M.

This fest must immediately follow the preceding
one, holding ihe fest femperature af 500 30 C
(1220 £ 379 F}, and using the same instruments and
the same wiring diagram {(Fig. 161);

close the swifch 1, sfari the generaior, adjust ifs
speed and rheostat R {o obfain a voltage and a current
of B8 V and 6.8 {o 7.4 A., respectively,



after 30 minutes of operation af the above conditions
stop the generalor and open the switch 1. Bring the
generafor back 1o a speed of 3500 R.P.J.; adjust the
load of the adjuslting spring by acting on the tongue
{5, Fig. 152}, and the rheostat R to obiain a regulating
current and voliage of 6.6 fo 7.4 A and 28 V¥, check
the slabilily and the accuracy of the regufating
current by stopping the generator and running f#
again up fo a spesd of 3500 R.P M.

Performance check and sealing of the unit,

Once set, close the hot control unit with cover and gasket before it undergoes the bench test as from
instructions of page 100 and following. Then put the paint seal on one of the cover fastening scraw heads
hatore returning it to the owner.

Cverhauling or repairs must be entrusted to FIAT Ssrvice Shops only,

Whenever a control box is opsned for overhaul of repair, operate if for a certain length of time without
the cover on so that it will warm up and eliminate any residual dampness on its slements, i any,

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

Desecription Data
! — -

Cut-gut relay: !
~ ftesd current for thermal stabilization . ., . . . ., . ... ; > 30 v
—eutinveltage L L ; 251 to 250 ¥
— voltage variation for contact clesing stroke . . . . . . . .. . . . . . i > 06,2 \
—oreverse cumrent . . L L L L |6 to 14 A
= air gap, contacts closed (axis A-A, Fig. 160) . . . . . . .. .. ... | oes mm (0.048 in)
— gap beiween contacts {d, Fig. WOy . f 0,84 to 0,78 mm {0,025 {0 0,020 in)
Voltags regulater: !
— balteries capacity at 50V . . . .. .. ... .. e e e e e e I 100 Ah
—average load current . . . L., L L L L i 5 A
~— rated voliage after theimal stabifization at a room temperature of 509 4- 35 C

(122 2-37°F) for 30 minutss . . . . . ., ... 28,7 to 29,7 V
— fesd wvoltage for thermal stabilizatien . . . . . ., . .. . . = 80 ¥
—eirgan (C, Fig 140y .. L 0,98 to 1,11 mm (0.039 to 0,044 tn}

Current regulator:
— rated current on battery at 50° = 30 C (122 - 37° T} room temperature, after

thermal stabilization . . . .. . . L, L ] 661t 74 A
~ rated corrent check voltage . . . . . 0 L L 28 Y
—alrgap (C Fig. 149y , . . ... L 0L 0,89 to 1,11 mm (0.03% tc 0.0d4 iR}

it

Resistances, Fig, 154 ‘

— regulation resistance (8) .. .. L L 136 to 144 ohm
- damping resistance (10) . .. ... L. .. L &0 ofrm
— additional rasistance for voltage reguiator L 73 to 77 ohm*
— additional resistance for cut-out relay and current regufator (143 . . . . L 73 te 77 ohm™

Note: The generstor check and edjusiment spesd is 3500 rogm,
(*) See data for modified graups under the foilowing heading.

CONTROL BOX TYPE GP 1/24/7, MODIFIED (Dwg.no 4085433).

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

— the serles and parallel windings of the cut-out relay are mounted in succession instead of baing super-
imposed; '

— the valuve of supplementary resistances for the voltaga regulator (7, Fig. 1513, cut-aut relay and current
regulator (11, Fig. 154) have been lowered from 73-77 chms. to 56,5 to 63,5 ohms. Thase resistences,
tegether with those placed under the hase of the control box, are not furnished as spare parts,
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BATTERIES

Specifications and dimensions. Traciors are equipped with two 12V batteries, capa;;;'gy 5
56 Ah (measured at 20 hours discharge) connectsd
in series, fo reach the generafor vollage of 24 v,
The main baftery characleristics are:

1. Conneclions, covered with mastic insulaling
material {o prevent current dispersions and pro.
fect against corrosion the cannections and the
pole terminals,

2. Separafors, for proleciion of baltery lead plates
from vibrations, made of extremely thin porous
rubber, or of polivynil plastics.

G IR

3. Seff-leveliing and splash-proof plugs, alflowing
glecirolyte self-feveiling, and preveniing its spiash-
ing from the vent holes, wheh tractor joils in

operation,
Sizes:
— Jength . . . 368{0 372 mm (14.4832" to 14.6456") ;
— width . . . 173fo 177 mm{ 58110 io §.9665" )

— height . . . 187 to 200 mm ( 775597 fo 7.873%" )

Eaitery makes:

— NMarelii 6 TF 8;
— Titano 6 CR 4 F,

Weight (with electrolyte) approx. 24 kg {52810 /b)

Clsaning. Keep baiferies clean and dry, pariicufarly the upper
oerls, thus avoiding, especially afler the recharge,
the corrosion of the element sealing compound;
smear ferminals with pure vaseline, ayoiding the use
of lubricating grease as it reacts with sulphuric acid
of the electrolyte (vapour or liguid).

Elecirolyte level checking and top-up. Flecirolyfe should completely cover the element
plates, and top-up them of about 3 mm (0.7963"),
Distifled water only should be used for topping-up
then make sure the plugs (A, Fig. 162) are fully
tighiened.
For longer battery life, avoid any confact befwean
water and metallic containers.

Battery charge chsck, Unserew the plug, and introduce the hydrometer in
gach element; (he specific gravily represenis the
batlery charge conditions, as follows:

Elecirolyle gravity Condition of battery charge
1,28 100%
1,25 754,
192 ; 505%,
1,18 23 9%
1,18 nearly discharged
1,11 completely discharged

Fig. 182, - Batlerles mounted en tractor,

A. Funnel of level control plug for water filling - €. Cover
for level conirol plug.
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Discharge of battery during operation.

Refitiing and removing from tractor,

Therefore a batfery may be considered charged if
the elecirolyle gravily reads befween 1.28-1,24 af
25 C{77°F). Avoid lefting the baifery to discharge
complziely; recharging should be made when gravity
is not fess than 1,16 (20° B4), The recharging current
rate should never exceed § A,

In order fo maintain the battery charging within
actual condifions the checks should not be made
when:

1. lhe efectrolyie is different from the Prescribed one,
If distifled waler is being poured in, fzke time io
sef 2 uniform distribution;

2. baftery is hof, or immediately after repeated
startings, or when glecirolyte is cold. The most
suftable femperature is befween 157 and 250 C
{89-77 F}, :

If the batiery cells have a specific gravity with dif-
ferences excesding 0.02 or high or low gravities,
accompanied by excess of heat (more than 100 C -
500 F, above the ambient temparature), cail the
Service QOrganization of the batiery supplier.

During operation, the bafteries are not fo be perio-
dically recharged, as the fracfor charging plant ean
maintain their efficiency.

When discharged ( excluding afler long tracior stops
which cause batfery self-discharge}, the balleries
Indicate abnormal Junctional condifions,

These may be iracad fo:

1. Faulty recharging system (generator, reguilator
group): see service instructions,

2. Curren! dispersion, due o insulation defects in
the eleclric sysiem. This may fake place affer
heavy current dravw due to the insertion of extra
accessories. A rapid check is mada by fnserfing
a microammeter befween battery positive terminal
and its disconnected clamp, afier having stopped
the engine and excluded ait equinment,  The
curient rate should not exceed 7 mififampers.

3. Extra accessories in addition io the standard ones
installed by the manufactvrer are dependent upon
the slsclric syséem capacity,

4. Tractor short hauls, using high gears at low
speeds and with frequeni sfops.,
To mainiain the generator af its normal recharg-
ing speed rafe, use jow gears when runping ai
fow speeds.

5. Sulphaled battery: short cirevited glements, or
interrupted,

No difficuity should be mef in instafling or removing
the baftery from tractar; fo avoid heavy discharges,
be sure fo disconnect fhe grounding cable, before
working, In addition use proper wrenches, and
never use pilers 1o screw or {0 unscrew the terminals.
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STARTING MOTOR

Specifications.

TYDE « v o o e e F!ATE‘HS-S;‘Q{;V&LE.I
Ra‘cedvo!tage,............,...,.‘.....,,,..,. 2y
Rafed output . . . . . . . . oo 3 Kw
Excitaﬂon,...,.........~......‘....‘....... cempeound
Direction of rotation (pinjion sidey . . . . . ... .. . .. . ... .. clockwise

The starting motor mounted on fractors of series 400 is a direct current 4-pole motor with solenoid, ang
free-wheel engagement pinion drive (Fig. 163).

— .. . . T,

Fig. 163, ~ Starting motor.

field coil - 3. Remate contro! switch - 4. Pole niece fastening
screw - 5. Starting pinion - 6. Bel for hrush protection -
7. Through bolt nuts.

® ‘ ®

1. Remove-control switch terminal - 2. Terminal for motor 3
é

Test bench checks,

As voltage, during tests, should be approximately constant, the starting motor shal] be energized by fargs
capacity batteries,

The specified voltages, applied to the motor terminals, shail determine the prescribed current drains,
through the setting of a rheostat. No result would be reliable if such conditions were disregarded, with
the excepfion of the torque reading, and only approximately,

Ta verify the motar performance check the electrizal and mechanical spacifications as follows.

L~
§/>
i

Mt R ! _il_ﬁ“

ié””““‘c &~
L

Flg. 184. » Eleciric diagram for bench test of starting motor.

W, Starting motor - v, Voltmeter, 30 V fop reédmg -« A. Ammeter, 1000 A, %op reading - B. Batteries, 12 V, 100 Ah, conneciad
in series, fully charged - R. Rheostat, carbon plate type, 1000 A, top rezding - 1. Switch.
a) Starfing motor electrical diagram.
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Checks. Oparaiions,

Operational test (under load). Wire up according to Fig, 164,
Use a fest bench fitied with a ring-gear having 5
ratio between pinion and gear of about f to 1 0; makea
some startings of shors duration, angd chech, by
braking the motor untif a current of 285 A s reached

that its lorgue is apout 185 to 2,15 kom (124 to
15.7 filB) a2 1510 to 16510 RPM., the voltage being
8 V.

Checking motor targue when stoppsd. Stop the lest bench ting gear; switep on, and adjysf

ldling test of motor. ' Clear away the ring-gear, te prevent itg meshing

with the pinion,
Shut the statiing switch and adjust ihe terminat
voltage af 24 V.

Motor should then absors a current not extzeding
30 A al 4000 {0 5000 RP.M.

Electromagnet run, The mobife contact of electromagnet shoyly perform
arun of 6.4 o 845 mm {0.252" s 0.333"); the core
being of 8,5 fo 101 mm (2,.334" to 8.3977).

Motor internal tota! resistanca. The test daia of the moior when stopped aftow
caletlaling the mofor toia) reSISiance, by the ratio
between ihe volfage applied and the current,  af
40°C (104 F) the resistance should pe of 0.G205 ta

0.0215 Ohm,

Field coil resigts nce, 1) The main fiely coif resisfance (in serfeg), at 2oe
(68° F), should he of 0.0060 fo 0,007 Ohim,

2Y The secondary field rojl resistance (’shunfed}, at
20°C (880 F} should be of 1 o 7.74 Ohm.

Electromagnet cail resistance, The slectromagnet coit resistance, at 200 ¢ fpgo £
should be of 1.36 jo 1.48 Qhm.

i

Mechanical Characteristics. See data on pags 115,

Guide for finding starting moter troubles.

Faults in the charging system may be localized either in the electric motor or somewbhere slse |n tha
system; it is therefore necessary to localize trouble first In order to avoid a waste of timg by looking for
faults in the olectrie motor not being there or due to outsids causes, so that repairs would bs ysaless
25 frouble would repeat itseff.

Therefore, 1 cranking s very siow or absent, the defact must be focalized, Tg this end, as engine is
stepped, the headlights can he used,

Comparatively scarce illumination ean be traced fo low battery charge, damaged cables, or terminals not
tightened, Naturally, the check is made taking for granted that the headlight circuit and its Componentis
are efficient and without tension losses for boor contacts at the switches, bulb-sackets, ete.
Ithappens less often that the recharge plant is defective, and this may he ascertained through the regutator
checks. Anyway, the battery rechargs, without having found oyt the causes, will not eliminate the tfroubis
that will rapeat.
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The bkaitery being normally charged, and the starfing motor cperated, causes tha ollowing headlight
behaviour:

1} No light: traced to poor connections between battery and motor, or corroded battery terminale.

2y Conslderable dimming as engine is started, and the laHter runs slowly or stops:

a) excess of off crankcase dansity;
b) armature spindle bent, bushes and support worn, and polar shoe screws loose;

¢} commutator damaged, series field coil or armaturs coils grounded or short-circuited.

3) Bright headlights, and starting motor cranking slewly or stopping:

a) loose terminzls of the motor solenoid confacts oxidized or Insulated by foreign matter infrusion,
or damage of the excitation circuit and commutators circuits;

b) poor or faulty brush contact an commutator,

Trouble-shooting instructions.

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

The voltage drop measusements to be taken are as follows: betwean fractor body and battery negative
pole; between iracter body and the electric motor frame: between battery positive pole and the solenoid
terminal, where the battery feeding cable ends.

Each measurement should not give more than 0,1 V, when the starting motor is running.

However, if the voliage drop is excessive, disconnect the cables, clean the battery taerminais and smear
them with vaseline, to prevent carrosion.

Items 2} and 3} of the preceding chapter, cail for a commutator check for gfficiency and the removal of
the starting motor, fo perform iis test with no load and when stoppad [torque test),

The following cases may occar when such tests are being performed,

- Torque current and speed up to specifications.

th- Low speed and torques with no-load; high current drain: trouble fo he traced fo armature winding
partly short circuited, or grounded; or to mechanical defects, such as worn-out bushes, armature shaft
bent, loose polar shoe scraws,
A simple inspection may indicate that some armature turns are grounded, as the corresponding com-
mutator blades would be deteriorated by heavy current passage that would teke place through the
brushes.

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

IV-Molor does not start and no current drain or less than 24 At no current dreain reguires checking the
solenold contacts on the commutator, and of the brush spting performance,

Very low current drain signifies that the field series winding is interrupted.
The solenoid winding interruption may be checked with a test lamp.

V- Low speed, with no load low current and torgue, the fauit may be traced to the internal resistance of
the motor, or to commutator expanded bars due fo centrifugal force.

The first troubls is readily detected when the motor is dismantled, the second cne may be caused by
the free-wheel too hard to turn or by field coil connections unsoldered fram the commutator bars,
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SechB-B
Sect, A«A. - Crogs section on fork tever, Sect. B-B. - Cross section on commutator,

Fig. 185, - Sectional views on starting motor type E115-3/24-Vay, 2

1. Starting drive pinian - £, Fork lever - 3, Solenoid core - 4, Solenoid coll - 5. Sotereid terminai - &, Fixed contacts » 1. Clamp

for motor field coi! end - B, Commutator - 8, Armaturs - 1¢. Field coll « 11, Sleavs - 12, Gverrunning clutch hub - 13, Overrunning

cluteh - A, Solencid core travel (8.5-10.1 mm = 0.3347-0.297" - B. Solensid mobile contact travel (6,4-8.45 mm = 0.2527-0,333™ -
C. Armature sha®t end play {0,358:0,75 mm == 0.0138"-0.0285"). - D. Solenaid terminais.

Motor disassembly,

The stfarting motor can be dismantled into the following subassemblies: solenoid unit, commutator and
bracket assembly, armature assembly, clutch assembly, pinfon end bracket assembly, motor frame assembly,

Parts {0 be removed, Operations and cautions.,

The solenoid. Remove the screws fastening i o the Suppart, also
the fleld coil end from terminal (2, Fig, 163), it
the solenoid assembly and take it away,

To dismantia it remove the Upper cover (in order fo

disengage the coil end) and make free the cenfral

part of the solenocid body {(3) from the screws fasten-

ing it fo lhe support, and from the terminal ends,

To remove the sofenoid coif eore, remove the split
pin and the mobile contact nui.
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Commutator end head, Remove the nuts and fhe tie-rods fastening the
head to the frame (1) and the protection sirip (8),
free the field coif leads connecied fo rhe brushesr-

and remove the complete bead. t

Pinion and hracket, Slide it out from the frame with the armature; remoya
the pinion engagement confrol fork pivot ang pulf
upwards the fork fo disengage the piriion,

Fres-wheal. Remove split pin, unscrew the nul, remove fthe
pinion stop ring, and slide the free-whesl out.

To strip the free-wheel, remove the spring cup stop
ring, and slide ouf components; remove the ring
fastening the wheel to ihe bell and carefully slide
out the spindle, fo prevent roffers and springs from
fumping out.

Starting motfor trouble-shooting and component checks.

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

Check the solencid coniact which, if oxidized or burnt, should be cleanes using emery clath, then remove
all metal and emery dust before reassembly, . '

lf necessary, replace the solenoid, and the starting motor field coilg using criginal spares, without aftempi-
ing to repair them or to wind a new coll, as good performance cannot be obtained by such means. Afer
having tightened the coils under the polar shoes, check that the air gap corresponds to specifications:
to facilitate the assembly warm up the windings fo about 500 C (1220 Fy.

Check commutator for out-of-round, which should not exceed 0,02 mm (0.00078"); if necessary, and if the
commutator bars have not been threwn out-of-round by centrifugal force, turn them down, then undercut
the mica of 1 mm (0.050") using a saw blade,

Check armature conditions with the same device used for the generater and i grounded renew i,

Fig. 166, - Parts of starfing moter clutch.

1. Clutch rallers way - 2, Cluich rollers - 3. Push rod for
clutch rollers - 4, Ciutch hub,

Reassembly instructions,

To reassemble the starting motor reverse the sequence used for dizmantling.

Before assembling, clean armature and brackets with a streng air jet, and clean the commutator using
a dry cloth.
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Refill the free-whesl, and the starting pinion fork guides with high melting point grease; whan assemb! ed,
befors the test-bench checks, see that end clearance (C, Fig. 165) Is 0,35 to 0,75 mm (0.0138" to 00265,

STARTING MOTOR PERFORMANCE DATA

I S
Specifications ' Values
( curreat . Lo, L L L L L L L. :T 285 A
‘ targque .. . . L L L L L L I 188 to 215 kgm (13.3 10 1535 & in.)
{ | test {under load ; i Lib,
Operationa (under Joad) fsosedrete L 1510 to 1810 rpm.
vvoltage . . L L L L L L L L L L L ! 19V
{ current . L L L, L L ’ 620 A
Checking motor forque when $tcpped ) voltage . . . . . .. L L 12710 13 WV
Vtorgue .o L0 | #,62 to 4,75 kgm (33.4 to 34,3 fuib)
{ QUITEDt . o L oL e . e A
ldling test of motor {underno lead) < woltage . . . . . ., . . .. . . .. .. J 24 v
!_ speed rate . . ., . . .. L. .. .. [ 4000 to 5000 r.p.m.
Commutater oul-of-round . . . . . . . . . . £.02 mm {0.000787)
Pole shoes inner diameter . . . . . . . . .. ... L i 1583t 76 mm (2.9855 to 2.9921%)
Armature euter dlameter . . . ., . L L L . oL ‘ 1495 t0 75 mm {2.5508 to 2.9528")
internal lotal resistance of motor, when stopped (&t 400 C - 1020 %) . . . . ., | 0.0205 te 0.021% ohm
Resistance of main field coil (in serles), at 20°C (B8°F) . . . . . .. . ... ! 0.0080 ta O.C070 ohm
Resistance of secondary field coil (shunfed), at 200C (8¢ Fy . . . .. . . .. | 1 to 1,14 ohm
i gnergizing current at 24V, (20°C - 68°F) . ., . . .. .. .. .. 17 A
Seienoid { solenoid internal coil resizstance when heated . . . . . . . . . .. f 1.36 to 1.46 chm
| solenoid Hift force, with a current of 9 A and an alr gap of 5 mm Wiy not less than 11 kg (24.2 th)
Soienocid mobile contact fravel . . . . . . L. oL L ; 6.4 ta 845 mm (0.252 to 0.333")
Solencid core travel . . . L L L L e 83 to 101 mm (0.334 {o D.397)
Brush spring pressure (new brushes) . . . . . . . . . . . . ... ... v 1,15 to 1,30 kg {0.52 to 0.58 1b.)
Armature axial play (C, Fig. 165 . . . . .« . .. .. ; 0,35 te 875 mm (0.9138 to £.0295%)

GLOW PLUGS

The glow plug consisis of a thin wire helix, contained in an insulator and surrounded by a metallic shell,
which is heated b; the incandescent coil to 850° C (15620 F) through the insulator when gnergizad by a
2¢ V current,

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

Femoval and cleaning.

Before unscrewing the plugs, free their terminals, Clean them with a metallic brush, wash in gasoline
and blow them dry,

Checks on the fest bench.

a}) Check the plug current absorption at 24 V (5.82 - 0.2 Al;

b) Sealing. The plug is screwed in a seai similar to the one existing on the engine in a vesse! tha
pressure of which can be raised to 30 kgfem?® (426.70 p.s.i).

Alr leaks, agalnst the atmospheric pressure of 7680 mm {29 82137 of mercury, shall not excead 2 cm?
{0.1220 cu.in) of air.



ATTACHMENTS

POWER TAKE-QFF

The power take-off assembly is located inside the transmission casing rear cover and may he actuaieg
by a lever directly from the crankshaft or from the gearbox {through a gear instalied on the bevel pinion
shaft, Fig. 81).
In the first case, the power fake-off shaft runs at a speed proportional to the engine (875 r.o.m., 2ngine &3
running at 2300 r.p.m.), and in the other case the speed is proportional to the iractor forward travel
{3.75 revolutions per mefer of forward fravel).

Major overhaul,

Removal, Drain differential and gearbox oii;

set ihe control lever for engine drive apd remove
the screws fasfening the rear cover fo the trans-
mission casing (Fig. 108).

Wote. - /f fractor is fitted with Aydraulic lift, there
s no need fo remeve it; we suggest, instead, fo
remove the belt pulley transmission cover, if mounied,
to simplify the assembly,

Th
Maunt the assembly on rotary siand ARR 2904 - the
{see Fig, 167). the
the
Th

Fig. 167. « Covar-rear transmission, with power take.off,
mounted on rotary stand ARR 2204, fiz
Dl

Fig, 16B. - Power fake-o¥ assembly,
stripped.

A. Driving shaft romponents,

B. Driven shaft components.
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Dismantling. See A. B, Fig. 188 representing the disassembling
sequence of the various compopents, from their
seals.

Inspection of components. Check gear feeih and shaff and hub splines con-
ditions.

i The power take-off driving shaft siiding gear can pe

chacked and also disassembled by removing the

transmission casing upper cover.

Chech the bearings for smooth running and the

power lake-off driven shaft oif seal conditions,

See page 118 for main assembdling clearances and
permissible wear limits,

Aszembly, _ Reverse the dismantfing sequence.

Mote. - 7o fit ihe power fake-off driving shaft
info the sliding gear hub, turn the power fake-off
g driven gear by hand.

BELT PULLEY

The belt pulley assembly is mounted in piace of the power take-off cover (Fig. 81} and may be set with
. the puiley either on the right or left side, according to the required direction of rotation, In both cases
1 the vent should be mounted on top and the drain plug at bottom (Fig. 189); if necessary, interchange
5 the position of the parts. '

The unit is controlled by the power take-off jever shifted infa « MOTORE » {engine).

Major overhaul.

Dismantling. Orain lubrication oil, remave the pullsy from drive
shaft end, and fake away the opposite end coyer;

remove the snap ring from the driving shaft Suppori,
and hammering on a bronze punch from the inside,
remove the shaft and ail ifs paris.

The rofier bearing outer race, if necessary, is removed
from its seat after taking away the snap ring;

from the pulley driven shaft remove the nut and its
split pin and, using a hronze bunch, push out the
driven shaft.

The roller bearing oufer race and the ball bearing
remain In their seats, and may ba removed after
laking away the spap rings.

Fig. 168, - Balt pulley uynit.
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Checking &ll componenis. Check bevel gears and shaft splines according g, .-
dala of page 118; wity

oheck bearings for correct functioning and Shaft i

seal for oll Jeaks,

Reassembling and adjusting the pulley assembly. Refer io Fig. 170 and reverse the seguence followsg
. for dismantling.

Bevel pinion and whee! adjustment made by varying

the shim ring P of dtiving pinion and shim ring |
of bevel crown gear.

The suggesied clearance for bevel pinion ang wheal
s of 0,15 mm (0.0058") and should bha obtainad by
varying the L and P shim ring thicknesses,

Service with SAE 140 oil the beft pulley assembfy
uniil fevel reaches the plug Jocated on ihe cover
opposite to the same. :

vy S

Fig. 170, - Belt pulley unit section,
L. Bevel gear adjusiment shim. P. Bevel pinion adjustment shim,

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

‘ | Data | Wear limits
Assernbly clearances ; : 7 ]
mm " in mm | in.
e | ___J-w-—m-_m___m__
Take-off gear backlash ., , . ., ., . .. 046 o 0,20 ‘l 0.0039 {0 0.0078 0.4 : G.0157
| f
Betweean driving gear splines and power fake- ; |
off control shaft . .., T, T 8,010 fo0 4,108 | ¢.0004 io 0.0041 0,23 0.6088
t
Betwe_en gear spiines and power taks-off driven E !
shaft . .. ., . T e e e, 1-G,024 to 0,012 1«0.09{]9 to 0.0008 — i —
Belt pulley pinicn backiesh . . . .. . ! 0,15 . 00058 04 0.0157
i i .
Between driven gear splines ang pulley shaft | -0.024 t0 0.072 | 0.0008 to 0.0008 — -
{
| !
Beit puliey gear adjustment shims . | . . . 1.5-1.8-2-8.0.2.4 ;0-9%33%%5“?053‘9%5787‘
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HYDRAULIC LIFT

Fig. 174, - Hvdraulic pump mounied on frastor, Fig, 172, - Hydraulic Jift mounfed on tractar,

A. Lift control jever - B, Selection laver {position contral
fequiras the lever to be shifted down) - M. Spring for reaction
strut,

Hereafter are the main components of the [ift mounted on 414 R tractors:
~— @ gear hydraulic pump, driven by engine timing gears {Fig. 171);

— a Uf, with integral oil tank composed of a ram (simple effect) acting through a ball-headed Iink on a
lever keved on the fifting arm shaft:

— a three point implement hitch, adjustable with a screw controlled by a hand wheel on the right link,
aliowing tha cross adiustment of the implement position {Fig. 1870

— acontrol valve, optional, to be applied in place of the cantral valve cover for supplementary attachment
centrol (Fig. 193).

HYDRAULIC PUMP Mo/ Cigx 774;57.

The hydraylic pump needs no maintenance, checking or adjustment even after long operation, This is
due to the fact-that clearance hetwsen the gears and bushes is taken up automatically by the ol pres-
sure in the pressyre side,

The bushes have their side facing the delivery fittad with a fitlet (1, Fig. 173), which the ojl crosses through
fo act upon a2 surface recessad on the two covers and defined hy two rubber gaskeis shaped as a
heart, and laid eccentrically (2).

Pump general overhaul,

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

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

Never disassemble a hydraulic pump ## original spare parts are nof available; i repairs are necessary
entrust them to FIAT Service Organization,
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We give hereafter the specifications of the hydraulic pump, to check its performance:

— ratjo betwsgen engine and pump RPM. ., . . . . . .. .. . . . L 1.162
— pump speed {(with engine ai rated speed, 2300 RPMY . . . .. . . .. 2.000 R.P.1.
— sump rotafion, as viewed from driving shaftend . . . . ., . .. . .. clockwise
— suction head . . . .. . . ..., e s o 2300 mm (£ 11.81107)
- deliveries {clf at temperature { at G kg/sqem Opsd) o . . . . ., . 17 liters/min (3.75Imp.gal.)

of 50°C - 140° F) at 160 kg/sq.cm (21338 pisit) . . . . . . 16.5 liters/min (3.65 tmp.gal.)
— pressure valve opening pressure (marked Cor E) . . ., ., . . 145-155 kg/sg.em (2062-2205 p.s.d.)

To secure a good performance of the lift hydraulic pump, use exclusively SAE 20 hydraulic oil avolding

alt mixtures. .
The customer shali be warned that periodical checks and cleaning of the hydraulic lift oif filter is absolutely

necessary. Afer the first 20 hours from any oil changs clean accurately to remove dirtmfrom the filter,

Fig. 173. - Hydraulic lift pump compaonents,
1. Shaft bushes - 2, Forward cover - 3, Delivery port.

HYDRAULIC POWER LIFT OPERATION

The power liit consents performing two different operations: position control and draft control. Teo
choose either one just move lever B {Fig. 172) downwards in the former case and upwards in the latter,

The lever can be actiated only when the |t arms are raised.

The lift arm raising or lowering control is performed by lever A. in the position control aperation, at
every position of lever A correspends a different height of the 1ift arms, and consequently of the imple-
ment. [nthe draft control operation most of the excursion in the quedrant is used to determine the draff at

the implemant durlng work.

Whenever lever A is moved, the control valve spool rotates and according to its sense of rotation lets
olf pass in different conditions through the valves of the hydraulic circuit which control the raising or the
lowering of the arms. n the position contro! operation, the height of the arms can be controlled through
tever A only, while in draft control also intervenes the reacting force which the implement passes on o
the spring M, Fig. 175. The deformation of the iatter 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 fimits
established by the position of the fever A in its ssetor.

In position control cperation the selector lever B, acting on the relative position of levers and rockers
of the linkage cuts off the contral valve spool from the effects of the strain sat by the implement an
spring M. .

Fig. 176 illustrates the hydrautic diagram of the system. For further details on the power |t operation
see the Technical ‘nformation Bulletin, Form No. 324,102,
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Fig. 174, « Arm contral shaft sectien,

4..Cy!inder discharge valve - 8. Lift arms ‘contro! shaf - 8. Shait bushings - §, Through port in th

: & control spoal .
; P. Conlrel spooi - s, Torsion spring « . Lift arms - L Control spoof adjusting plug - L. Linka

g% conirel lever,

Fig. 175. - Sectional view of the hydraulic Iift unit.

3. Cylinder pressure safety wvalve . 4, Discharge valve -
8. Piston - 7. Ram s2at on piston - 10. Arms max. Nt adjust.
ing screw - H. Spring adjusting shims - a1, Spring - D, ¥,
P, F, g, c. See Fig. 178,
(The arrow indicates the lather gasket placed boetween the
piston and the rubber saal on 1 units up to No. Ga990),

a) Sectional visw of the cylinder intake valve.

2. Lift contral valve - 3. Cylinder intake valve - h, Groove
machined along he contrg) sponl giis o dizcharge the wil, the
piessure of which keeps valve (2} closed by acting en the top
of it - P, Contraf spool,

b) Detail of section through the contral spool
H - r. Control spool, - ¢) Sectional view of
. the pisten of the hydraulic lift Ne, 06993
ES L1 and up. - d) Starting from HIR. 27108 up (Apnii
4 > 1882} the number of top Hak mounting holes
3 ! i has been increassd fram 3 to 4,
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The control spocl P is rotated so ¢o fef oil pass fram the pomp anto the top of the I# contre! valve plunger 2, essuring its tiosure. The pres.
surizad oll can thus llowin ta the cylinder through valve § and dispiace the plston to fHt fhe arme.
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F. Arms floating,

As soon as the pislen moves, the control spoo! P orotates being cennected 1o ths Inner arm through levers F, E, D, The spodi rotational mov.
ement causes the il under pressurs which Xepi the valve 2 closed by pressing on R top to discharge into the reservoir through the groove
machined along the spool axls. The pressurg of the oll comlng froin the eump and acting on the bottom of the valve wins the resistance, the
valve opens and the oil Tlow is conveyed info the reserveir Instead of the cylinder,

S

A, Arms Lowering.

To lower the arms, the valve spoo! opens by cam aclion the discharge valve (4, which allows tha oil to ouBiow towards the tank vader the pras-
sure of the piston,

Flg. 176. - Working diagrams of the hydraulic system for ditferent anm peositions,

{(Nate: The oil flow pattern in the circuit is identical bath far position and draf# control operation) - 1, Pressure refief valve - 2, Contro}

velve - 3. Cylinder safety valve - 4. Cylinder discherge vaive - 5, Cylinder intake vaive - B, Link - E. Rocker - F. Yoke link -

P. Control spooi - g. . Pivol points - h. Groove along the control spaol axis for ol dgischarge when valve £2) opens - L. Linkage

controf lever - U, v 7, Top link mounting holes. (Starting from Iift No, 871 up the number of holes has been intreased from
3 15 4, see Fig, 175).
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Fig. 117, - Ramoving the arms lifting shaft (the arrow
shows the direction of extraction).

21. Screws which fasten the levers o the inside arm - L. Link-
age contro! lever,

Dismantling the power N#,

Fig. 178. - Removing the valve block,

17, Valve bloek - L. Linkzge control lever - O. Coliar pin

conneciing the link to the contral spool fever - G Set screw

connacting the controt lever to the contro! spoo! - R, Access

port fer removing screw R (ses Fig. 182} - t. Caniral spool
adjusting plug,

To remove the unit from the tractor separate the arms from the implement hitch first, then disconnect
the two oll lines and remove the serews which fastan the unit to the transmission housing., To dismantla
the powesr Iift procead according to the following sequence:

Componenis fo be removed.
Filter (11, Fig. 183).
Qutside linkage (12),

Cover (13

Fig. 180. - Undoing the auxifiary equipmeant control cock
SGrews.

Operations and cautions,
Pull the paris aut the fift box.

Remove the complete assembly freeing it from tha
fift box and spring suppori,

Can be removed together with the spring support,

Fig. 178, - Cylindes discharge valve parts,

4. Plunger,

Fig. 181, - Testing apparatus for safely and pressure

relief valves, using valve holder A 187032/ AR,
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Arms contrel shaft,

Control velve {Fig. 178).

Remove the ifi ouler arms, the screws which fasien
the levers to the inner arm (24, Fig. 177} and siide
the shaft in the direction shown by the arrcw.,

MNote. - To preven! damaging the seal ring
focated on the left end of the arms confrol shaft,
move the shaft aboul 2 cm (25(32°) in the sense
opposite {o the arrow and remove the ring {Fig. 177).

The inner arm with ifs pisfon driving strut remains
inside the power fifi, :

Remove pin (8] which fixes the vaive spooi conérof
fever fo ifs link prior to sfiding the whole unit off
the siuds,

Mote. - The following componsnts remain free
inside the power lift:

— the lever mechanism which Is removed by up-
screwing the screw (R) first and sliding off the
ouler fever (L} in a second time;

~ the piston and barrel. The jatter can be siid oyt
the front by applving a stight force.

The valves can all be disassembled easily enough as
they ail are accessible from the ouiside, wilh the
exception of the oil inlet info the power cvlinder
valve (8} which reguires removing the conirof vajve
group. Todisassemble the confrof valve slacken the
serew which fixes the control lever (Q), ramove the

- adjusting plug (1) and the side cover of the conirol
Fig. 1B2. - Liff sutside and Inslide control finkage. valve for auxiliary equipment (Fig. 180).

(The illustration shows: on {op, the outer leverage removed
from the Iift; below, the inside leverage placed as during work),
A, Lift control fever - B, Selector lever - L. Leverage contral
lever » P. Contral spool - @. Screw securing the controi lever
to the spoel - R. Screw sesuring the lever L to the rocker.

Fig. 183 shows the power lift subassembiies in the
dismantiing sequence and Fig, 182 the oufside Jever
mechanism {above), and ihe inside lever mechanism
connected as they are during operation (below),

Inspection of components disassembled from the hydraulic Tift.

After dismantling the power iift unit check the following:
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check conditions of the gasket batween barrel and housing and between piston and barrel:

check the play between the arm controf shaft journals and the bushings; if found excesding the values
specifled on the table of page 130 replace the bushings;

check that the play between the control valve spool and its bore lies within the specified limils.
Note that the valve spoal is not furnished singly as a spare, but always together with the vaive block
being fitted to the bore:

wash &ad replace the oil filter cartridge if found defecti\ra;and make sure that the filter geat plug is well
welded to the plate for carfridge protection ta prevent zifsuction on the part of the hydrauviic pump;
replace the oil seals for the lift arms shaft and the gaskste of covers, plugs and valve seats if they are
not depandable;

check sealing characteristics of the discharge vaive and of the Iift cantrol 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/B, Fig. 181, I data do not correspond, replace the valves, as component
parts are not furnished separately as spares,

ﬂJ&f-‘ vaie o 2/33 170 poud
c7/ PRV A9 psi

(2] 153
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Fig. 183, - Exploded view of the hvdraulic ifft,

8. Piston - 14, O filter companents - 12, Quisids linkage - 13. Rear cover with spring mourting - 14, inside linkage - 13, Arms
Iifting eantro) shaft - 16, Inside arm with ram - 17, Conptrol unit - 18, Barral - 16, Lift body - 20. Breather plug - 21, Sgraws
fixing tinkage to inside arm.

2} Exploded visw of the auxiliary contra! cock - 4. Pressure refisf valve - o, Contre! spool,

Fowar [ift assambly.
Reverse the ordsr of dismantling and foilow ciosely the Instructions given balow:

— when plaédthg the inside and outside arms on the control shaft
fo registar (see Fig, 184);

— the installation of the sea! rings on the arms requires using the protsction A 197063/ A first, in order
to prevent contact with the testh of the shaft end, thea the uss of the punch A 187003/8 (Fig. 185y:

— the screw which fastens the control lever to the control valve soool {Q, Fig. 182) should hs mounted
on the piston side,

make thair respective stamped marks

Fower ti#t adjustment,

The adjustment of the power lift should be carried out by placing the unit on the fractor or on the kench

1 495008 which is equipped with the necessary weights

a) Confrof yalve spool adjusiment, «— Run the engine fo high idle speed, then ralg
the salector lever on rosition contro} (dowuwards}. Remaoya
adjustment plug (4, Fig. 186) until the load sfarts oscit
half a turn and fit the cotter pin.

e the [ift arms, ang place
the cotter pin and slowly serew in the
lating fvertical cscilations); unserew the plug
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Fig. 184. - Register marks for fitting fhe inside and Fig. 185. - Lift arms control shafi seals fltting.
tside ar to the trol shaft. ,
euiside arms onta the con ' A= A 107003/ Punch - B = A 1970038 Protection

b} Arms siroke adjustment. — Start the engine and check that the stroke of arm ends of the implement
hitching device (with the links connsctzd in the holes as shown in Fig. 187 is from 530 fo 600 mm
{22-27/32" to 23-5/8"), If the stroke length does not lie within the above tolerance, act on screw

(10, Fig. 186) by means of spacers.
Note that when the implement hitching device arms are at thair highest position there must he 3
margin leff, which 1s controlled by raising by hand the lift arms,

) Adjusiment of the distfance between the lift cover and strut suppori. — Whenever parts have been
replaced (spring, strut support or 1it cover) or after a major overhaul check the folewing:

1) Remove the strut and check that distance | (1, Fig. 190a) is 15+ 0,5 mm (65907 L 0.02M),  H other-
wise change one or two spacers H between spring and support. Note that it would not be con-
venient to use a large number of chims M o decrease the clearance [ because that would vary the
load and conditions of the spring M.

Fig. 186, - Valve bloek. Fig. 187. - Mydraulic 1iff linkage insfalted on the tractor.
f. Pressure rolief valve - 2. Lift control valve - 2. Cylinder i. Top link, adjustable - 2. Removaile pin - 3, Fixed pin -
pressure .safgiy valve « 4. Discharge valve - 10. Liff arms 4. Leftlifting rod - 5. Check chains - 6. Lett lower link - 7. Snap
stioke adjusting screw - +. Contral spool adjustiment plug. pins - 8. Right lower link - 8. Levelling lever - 10, Top fnk

maunting pin.
{See new, improved drawbhar assembly on page 138).
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Fig.188. - Adjusting the top link supporting spring tension Fig. 188. . Hydraulic system pressure reading using a

using tool A 137018, Pressure gauge with fitting A 157035 mountad In place of
the safety valva.

2) Install the lever & 187046 In the meunting holes (Fig. 188) and by pressing downwards take up
completely the clearance existing between cover and support at the lower stop shown with an arrow
{2, Fig. 180 a). in these conditions, the distanca | should measure 225 =05 mm (0.885 L 0.027;
& greater distance means that the surfaces of the fower stop are worn and nesd 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 © 197015,

d) Adjusiing ihe play between roller and sector (Fig. 190 b). — Move the lift control lever to the highest

positicn In the sector slot ta get full raising of the arms, and place the selector {aver in draft contral
(upwards); apply the lever A 197015 to the mounting heles of the strut fo its support so as to completely
take up the play existing hetween cover and support at the lower stop: in these conditions the distance
between cam and follower shouyld measure 1.5 tc 2 mm (1/16 to 5/64"). necessary, the distance can
he corrected by roating the sccentric on which the follower is mounted.

Mote. ~ Should the working pressure of the Jift hydraulic system need checking, place a pressurs gauge

with fitting A {97035 in place of the safety valve as shown in Fig., 188,

Fig. 180 a. - Setting the clearance betwesn 1ift cover ang

1) Setting the clearance | 14,5 to 15,5 mm == 0,571 to 06810 in)

2} Betfing the clearancs | (22 to 28 mm = (.BGS i 0.805 in}

top link mounting brackst,

between cover and top iink support bracket, spring M heing
iree.

betwsen cover and top link support bracket, spring M

being loaded.
g Fig, 180 b. - Adjusting the cisarance betweesn cam and

H. Adjusting shims - M. Top link support bracket spring. rollar.

Clearance {indicated in skelches 1 and 2 of Fig, 190 must be

considered as a prafical working dimension; for new hift units A. Lijt control Taver - B. Selector lever - r., Reaction rofier -

the clearance is 14,8 to 15,f mm {0.583 to 0.584 in) and 222 5. Lift arms - P. Load to apply to the support bracket o take
t0 228 mm {0.874 to 0.888 in} respectively. Up the play existing between the parts indicated by tha arrow.

127



important

To be sure to make the best use of the power lift in every circumstance, read the following instructions

Position confrol operalion.

Move lever B (Fig, 180 b) dewnwards and insert the strut support wedge as shown in Fig. 182, In thes
conditions the holes of the support shown in Fig. 76 can be used to mount the top link.

e

traft control operation.

Move lever B upwards (Fig. 180 b} and take the wedge away from the strut support (Fig, 182}, For a more
sensitive operation use the intermediate holes but not for implements which determine heavy loads on
the strut (rippers, disc plows efc.} which require the use of the lower holes. Exceptionally, and anly for
very light work requiring high sensitivity, use the fop holes. Never mount the iop link in the top hele for
all cther cases in order o aveid excessive stresses on the spring.

hY

& = shims for end play
of 0,1 to 0.3 mm,
{0,064 to 0.0%2 in).

e ] /
%-‘ : o
5 \
A ¥ .

S

Fig, 181, - Sectional view of the hydraulic lift linkage rods.
D. Right li%ing rod - 8. Le#t lifting rod.

AUXILIARY COCK
The hydraulic power lift can be equipped with & contrel cock unit in riace of the control valve cover in
order to actuate attachments controiled by hydrauilc power cylinders, both single and double acting.

This aifachment is not contralled by the lever which determines the raising and lowering of the arms,
but rather by a lever which is part of the control cock lever. This makes the two operafions Indipendent
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Fig. 182, - Top link support hracket wedge, Fig. 183, « Auxiliary oil reservoir instailed on the left
1 In - 2. Out, fender and supplying a single-acting eyiindar.

1. Breather - 2. Biiler plug with dipstick - 3. Contro! cocx.

from each other and allows using the same o contained in the lift unit, The two ditferent types of
operation cannot function at the sameg time. Should the application require more than 2 te 25 liters
{1-3/4 to 2-1/4 Imp. quarts) of oil, an auxiliary oif reservoir must he added. Fig. 183 shows the instaliation
of an auxiliary oil reservoir with a capacity of 9 liters (8 Imp. quarts) for actuating a power cylinder with
& max. capacity of 11 liters (8.6 tmp. guarts),

The auxiliary oil reservoir jo connected fo the hydraulic power lift unit through a tube fixad to the hreather
plug by means of a fitting. The plug is then installed on the auxiliary reservoir. Check ail the seals befors
installing the reservoir o prevent leakages due to the higher pressure head.

The contrel cock unit shown on Fig. 180 and 153 is installed on the power lift unit in place of the control
valve block cover. From the latter it is possible to Fecover the gasket and the complete pressure valye
which can be installed in the new unit,

The operational diagrams for single and double acting cyfinders are shown on Fig. 194,

Hydraulic diagrams showing the aperation of ons doubde acting cyvlinger.

Hydraulic diagrams shawing the Speration of single acting cylinder.

Fig, 194, - Diagram showing the operation of the contro} coek connected to single angd daubimacﬁng cvlinders,

4. Pressure relisf valve - 5, Control cock pin ~ 6. Duubie-acting cviinder ling fiting - 7. Plug 168 MB x 1.5 to be used when Soarating
single acting cylinders - A, Ston position - B, Lifting position - €. Lowering position.
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HYDRAULIC LIFT ASSEMBLY DATA

£} Bushings are fitted into
) Bushings are fitted into

@ﬁcmﬁj Ig'v’fue, &4 VA{

130

| Data i : W
Description i mm (in} Assembly clearances mm {in) \ limits
o ] i mny {in}
o , s T
Inslde dismeter of cylinder sfesve | 85,085 io 85,071
] (3.347% to 3.3403) .
! Inside diameter of cylinder , 0,035 to 0,108 025
sleeve and piston ; {0.0014 to 0.0041} {0.010
Dizmeter of piston l 84,885 to 85,000 j
i (3.245% to 3.3465) i
!
.! : T
inside diameter of bushings on arm v 55100 to 35,170
control shaft ¢4): right end | (21683 to 2.1721) ;
! 47,100 1o 47,170 | Arm sheft and bushings:
et end {1.8543 to 1.8571) right end i 0,100 fo 0,200
’ (0.0039 to 0.0075) 0.4
Diamster of arm control shaft at bush- l 54,57G to 55,500 (0.0038 to G.0076) |
ings: right end (2.1642 o 2.1654)
46,975 1o 47,000
feft end (1.8435 to 1.8504)
lnside diameter of bushings for rocker 12,015 {0 12,059 | .
supportlever (prass-fitted bushings) {0.4730 fo D.4748) : ;
Inside diameter of bushings © 0,016 1o 6,086 | 6,15
o and the diameter of the ; {0.0006 to 0.0034) | (0.005)
Dfemeter of draft contral fever pin 11,973 o 12,000 lever pin i
(0.4714 10 C.4724) i
— i |
Inside diameter of robier and i control 12,082 to 12,075 f
lever bushings {press-fitted) [ {0.4737 to 0.4754) Inside diameter of Dregs- 0,032 to 0,102 ! 9,25 -
———— ' ! fitted bushing and their i {0.0013 to 0.0040) {0.010)
; pins ;
Diameter of rotler {r, Fig. 1805 IR | 11,873 tn 12,000 |
control lever (L, Fig. 182) pins (0.4714 {0 0.4724) i
Thickness of friction dises for lift 2
control lever (0.078} . - —
- i
Thickness of spacer for 1ift arm run 0,45 to 0,55
adiusting screw {10, Fig, 186) (¢.18 to Q.022) — ; — —
Inside diameter of bushings prass- 25,072 {o 25020
fitted into the upper link bracket ™ (0.8871 to 0.9851)
e Bushings and upper iink 0,020 to G130 05
bracket hinge axle (0.0808 {o 0.0051) {0.020)
Diameter of upper link bracket hinge 25,000 to 24,942
axle {0,9843 to 0.9820%
R , !
Safety i Contrel .
Valve spring specifications {eylinder) F (it} i Discharge
. 35 46 22
Free i H i
ee lengih mm (in) {1.42) (0.82) (C.87)
: o . 27 20 10
Compressed jength . . . . . . ., . . . . . . mm (in) 1.06) (0.75) . (0.40)
- 25 to 28 1,8 o B2 i 23 fo 58
testicad . . . . .. .. . L. 3 ! : 1 4
est foad kg OB (55 to 643 (dto 48 | (8tosh

Opening pressure of relief vaive {1, Fig. 188) {marked worh Iat

Opening pressure of oyiinder safety vaive @ Fig.188) . ... ...,..

Discharge valve (4, Fig. 1B6) o control
Cyiinder safety velve (3, Flg.

188) wrench torcue

velva body wrench iorgue

ter Cor EY 143 o 155 kgjom? (2062 to 2205 p.e
185 to 205 kg/em?® (2774 to 2016 p.s

A
J)

8 to 10 kgm {65 1o 72 fi-lh)
4 1o 5 kgm {29 to 38 fi-Ib}

their housings with an

Ve éGAM%‘Ra!;;;(’) v &'e‘.! c\fr{;"ﬂclef x ﬁ !E£)4 /;’ gé?’m ﬁf Ié‘ 3 ﬁ/é}

5 6180 96 0igm (65 £ 200 1)

Reliel-

galw,

their housings in the Wit casing with an interference of 0,020 1o €102 mm (0.0008 to 0.0039 in).
rinien’erence of 6,05 to 0,23 mm (2.9020 fo 0.0091).




HYDRAULIC LIFT SYSTEM FAULT TABLE

FAULT

POSSIBLE CAUSE

ATTENTIONS REGUIRED

Lift fails to operate.

Lift jolts.

Lt does not held the
load in raisad positien
(when the engine I3
running, the load keeps
on osciliating vp and
| down;whentheengine
I is stopped, the load
drops),

L Qe lf

Pressure relisf valve
cuts in when lift arms
are &f rajsed P,
ﬁi?fwf v
Traces of engine ol in
the hydraulic fluidg,

L

Net sofficie r'{f’ ?ms:‘.u;fe.f

I 1} Ne oil.
f 2} Control valve sticking,

, 3) Hydraulic pump does not work,
i 1) Qil fevel very low.

i 2} Ol filter clogged up.

{ 3) Air bubbles in suction ducts,

1) Faulty adjustment of valve sposl,

2} Faulty sealing or sticking of
discharge valve,

|

| 3) Oil inlet vaive of hydraulic eyiip-
der ieaks.

4} Oil leaks past [ift piston seal or

‘ cylinder seal.

1 5) Cylinder prassure ralief valve
leaks,

6) Discharge valve seals damaged,

! 1) Pressure relief valve out-of-ad-
i fustment,

| 2) Cvlinder pressure reljof valye
! cut-of-adjustment.

(‘ 8} Low pump efficiency (%),

1) Lift arm stroke adjustment screw
out-of-adjustment,

1) Oit leaking through between
J‘ Aydraulic pump and seal

|

i

Top up,
Dismantle and clean it
Overhaul the pump.

Top up.
Clean it,
Check fittings and seals.

Readjustths valve spool as specifiad
on page 125,

Dismantle and check the parts in-
volved; assemble the valve tighten-
ing the plug with a torque wranch
sef at O to 10 kgm (85 t5 72 . ft) in
order to avoid possible distor-
tions.

Dismantle and check the parts in-
volved.

Replace them.

Replace I,
Renlace them.

Check setfing.

Replace it‘(@;fm fﬂ&’iifﬁ 2?]’,:564]1"1.{1

Test pump performance and aover-
haul it, if necessary,

Take a few shims from undernesath
the screw head (ses paragraph « b »
of 1ift adjustment on page 125},

Check the parts involvad and ra-
place the damaged onas,

{*; Usually accompanied by a considerable inc

rement of the time required to

raise the load.
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TOOL LisT

Tool He. Description Page No, [ Fig. Mo,
I
A DB1322 Hammer, brass . ... .., 66
A BTT Swiwel stand, pump overhaut , . ] T 34 [
A 11404 | Grinder, engine valves [T 13 i
A 1213 CHand pump e 38
A {8707 Adaptor ... 35
A 18177 Digtgauge . . ... . 00T T 40 ]
A i1701e Wrench, injection pump timing . . | [ 49 80
TR 117082 | Wrench, engine timing ., T, T ; 48 {
A 117063 | Pilotrod ... ., R j 50 091
A 117068 | Bushing .. i . 47
A 127050 Gauge, controd hox setting . ., . ., ) ‘ 104 157
A 12705% Gaugs, control box setting T T T T 104
A 137063 I Adapter, gearbox primary shaft ., , ., , | e &2 I 102
A 137010 | Gauge, bevel pinion sefting . ., ., ..., ., 7 68 : 12153
A 187014 | Lock, final drive gear .. [T [T 76 i
A 187003/A/5 - Driver and protection . ., [ 0] 125 (e i85
A 197515 Lever . . DT ; 127 I 188
A 197022/ 8 /R Yalve holder, bydraulic it . 0T ] 124 | 184
A 197023 i Pifing . .. L 187 188
A X | Jawe spring compressor . .. ., T 13 l 21
A RIT033/A/B/C/D/E/FIG | Cutters and spindle set, for valve seat grinding . . . . ., l 12
A 1702/ AR ’ Driver, cylinder liner removal and installing . ., ., | ) 8 r 17
A 227005 Puller, injection pump drive ., ., 7 0 38
A 287833 | Adapior set, differential lock installiag . . .. | . ' [ &7 [ 107
A 313000 - Driver, valve guids removal and instafting , ., . . | ] 13 :
A 323007 I Puller, injaction pump plongers . ., . 0T 36-38 i 5
A 323810 ! Wrench set, injection pump adjustment ., , , ., | f 40 E
A 323923 | Support, injectors . . L . o | 44 &7
A 323025 i Puller, infection pump shaft bearing . . . .., i 38 ‘ 53
A 323626 L Puller, pump bearing outer race . ., . . 37 :
A 323023 i Retainer forks, injection pump followers , . . | | 35-.36-38 f
A 323035 Tool, injaction pump tappet removal and installing 36-38 i
A 323044 ! Serew driver ., , ., . . . . e a6
A 423142 Measuring set for contral rack travel ., ) 41 |
A 517007 | Riveting set ., L L 72 ,
A 517031 | Wire brush S e 12 ]
A 527602 ! Cabnection, injection bump plunger siroke cheek G 40 i 80
A 527005 I Puller, injection pump delivery valves , . ., . . | P 36 }
A 527015 | Connection sgt with Rressure gauge, injectors and prmp | {
| slements check . .7 7T RS ANG pamp ! 39 ;
A 537105 Puler L i 85 f
A 611168 P Wrench L L, LT 56
A 818618 ‘ Clamp piston rings . ., 7 18-20-45 l 27
A 618022 Pliers, piston tings ., ., ., . Ve s | 18 ( 29
A gisazy i Pulter, pilet bearing in fywheet . . . . [ 17" i 53
A TH083/A ' Fixiures, main ciateh dismantling and Feassembiing . . . ., I 54-55-55 84-29
A 7110y s‘Wrench..‘...‘......,...,........ 66 ;
A 711200 Spungfester .. ... 0T ! 14
& 735008 Puller, stesting arm . .., [ ][]0 73 !
A 628251 Driver, gearbox , . ., 0T [ 5g f
A 850703 Driver, gearbox . ., , , [ [ |1 Ve , 59 |
ARR 2204 Rotary stand, medium size ., 0 58-85-70-115 ! 96.108
ARR 2215 Rotary stand, largesize , . LT i 45 }
ARR 2321 Stirrup set, for rotary stand ARRgasa , . | |07 I 65-70 l
ARR 117054 , SHrup set, for engine installation . . . . . 8-45
ARR {17008 Engine lifting hook . .. T | 5.8 3
C 88n Dlal geuge, with stand . [ [ | 20
- € 587 Dial gavge set L DT : 11
¢T3 CGamge blocs L DT i 24 ;
C 187015 [ € Go-no-ga n gauge . . . ..., L, L, l 127 l
C 7023 Fixture, conneciing rod alignment check , , . . . i 20
C 8101z ‘ Ring gauge, for seffing diai gauge C g7 , . . .. | ; i1-18 [
t 455005 | Beneh, hydraddic it L LT T T i 195 :
U 03z | Reamer, reverse shaft busn . | L 51 |
U 0337A/B | Reamers set, engine . ., . 1[0 14
U 297017 Espansion reamer , , ., . | e e e 17-18 |
& 313030 Reamer, valve guides . ., . [ ' . i 14
LF 323034 Reamer, pump rack bushing . . .| 00 | 37
U 611814 ! Expansion reamer . .. 0, (1T ! 86
It &t1915 | Expansion reamer . ., . 0 [ ., ( 74 j
}
i
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Fig. 185, - Front and side view

of tractor 411 R,
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SPECIFICATIONS

ENGINE

Type .. .. .., . .
Diese! 4-stroke, with turbulencs chambers,
Numbers of eylinders .. ...
Bore and stroke

Piston displacement
Compression ratip, apsicK. . e
Maximum rated horse power (with air cleaner, without fan and exhaust muffler)

Maximum H.P. developed at: . . ... ..
Maximum torque . . ., ., . . .
Maximum torque ceveloped at: C
Engine weight fwith air cleaner, without lubricating ity . . .

Lubricating o quantity {in sump and pipes)

Timing
bopens . oL L, L
fmlet o
"""" i tloses
[ opens. ..., ...
H to L L
Exhaus { cioses

Clearance betwsen valve stem and rocker arm far check of timing engine cold
Marmal running clearance betwzen valve stem and rocker arm engine cold (inlst and
exhaust) . , .. . . . .

Fuel supply

| without sediment bow type

Plunger-type fuel pump L t with sediment bawl type

opsrating pressura ... T

injection pump (Bosch licence) with 4 L for fuel pump withous setimant bowl, type
plungers ¢ for fuel pump with sediment bowl, tvpe

Direction of rotation of pump shaft (looking on drive side) ...

Infection order . . .., . e, o

Setling of injection assembly on engine. The pump assembly with plunger No. 1 at
the beginning of delfvery, is mounted on engine having piston No. 1 in the cam-
pression stroke . . . T o

Nozzle hoiders type ., L

Norzles type . . ., . .,

Governor

Vacuum governor (embodied with the fnjection pump) type:
Max. engine spesd {ne load), not less than: e
Kin. ergine speed (nv ioad), fram: . |, |

Lubrication

Lubrication oii pressure (avtomaticalty adjusted by & vaive) with hot engine zt normal
RP.M. rate . .

{*)  For tractors £11 R and 421 R
I} Engines with 5% less powsr should be accepted,

615.000 %)

4

B5 X 100 mm (3.246" « 3.937)

2276 em® {1385 eu.in)
21.5:1

0 Hp m

2360 R.P.M,

14,3 kgm (101 ft.ik)
1600 R.P 1.
275 kg (609 |b)

7 kg {155 iR

3* before T.0.C.
23 after B.D.C.

23° before B.D.C.
3 after T.D.C.

0,373 mm (0.0147 ir}

0,20 mm (0.0078 iry

FIAT FP/KE 22A:E4/
FIAT FP/KE 22548

1,2t015 kg/cm*(17t021 p.s.i}

PES 4A 608 410:L4/1
PES 44 608 410:L4/16

clockwise
1u3-4.2

20° - 12 before T.D.C.

KCS5S8F
DN 28D 12

- 320 2 5 kgiom® (5700 = T8 p.s.iy

EP/M 60 A:Les
2608 ®.P.M.
420 to 480 R.P.M.

3 kagfem® (43 p.5.1)




Starting

Elactric motor with engagement controlied by e}

Glow plugs for cold starting

ecire-magnet type FIAT E 115-3/24

TRANSMISSION
Gearhox ratios Overal! reduetion ratigs
Ist gear . . . oL 10.668 1 1 235.449 1 4
2ad gear . ... 5.801 : 1 130.276 1 ¢
drd gear ... 3.7458 1 1 82.758 + 1
#hogear Lo _2.938 HE! 84,847 : 1
Bth gear . . . . . . ... L, ST 1.625 « 35.873 : 1
6th gear . . . . ., .., . . 1.032:19 22,788+ 4
Tt oreverse ... L Lo 7.263: 1 166,340 ; {
and reverse . ... 2:1 44,151 : 1
Hear reduction frain
Bevel gearsratio . . . . . ., ... ..., ..., B T 38971
Final drives ratio . . . . . . T T T T T 5.636:1
Total reduction rati (bevsi gears and final drives) ..o 22076 ¢ 4
TIRES
‘ 7
I 613.100 #15.103 ‘
Tractor type . . . G411 R) (@21 R j
Size of front tires . . . . ... 5.00-16 5.50-16 é
!

Mex. inflating pressure of front tiras

i

1]

Max. inflating pressure of rear tires

STEERING SYSTEM

Tumning radles . ., . . . ... L.,

BRAKES

Outer diameter of drume . . . .. .. .. ... .
Width of brake lining -, . . e e e

DRAWEBAR ()

Horizantal swing of drawbar clevis

Height of drawbar cievis above ground 3 mimimen .

DIMENSIONS AND WEIGHTS

Wheelbase . . . . . . ... ...

Fronttread . . . ., . .. .. .., ... ...

eofrearties . . . .o

25 kgfem?®
(35 p.s.iy
1128
8,8 kg/em?
{11 p.s.i}

1,2te 1,5 kg/em? !

{17 io 21 p.s.i)

Im{Bf H0in)

2100 mm (825/,")
50 mm (27

860 mm (267
270 mm (185/4")
550 mm (2151,

| 1825 mm (713/,7)

1280-1380-1480-
1580-1686-1750-
1880-1980 mm
50%/,-541/ 58/ -
B2/, B6Y/ 70
74".78"

) See new drawbar specifications on page 139 for tractors with chassis Mo, 420451 yp.

134

23 m (8. 2inm)

2,5 kgiom?
(33 p.s.i)
11.2-28
0,8 kgfem®
11 (p.s.i)
121015 kg/em?
{17 te 21 p.s.i}

2100 mm (825,7) |
58 mm {27)

860 mm {267
260 mm { 7/
470 mm (181,

1310 mm (78,7 |
1260-1360-1450- |
1560-1660-1760- |
18601980 mm |
485 /,-53L,-5 T e
619/,-859/,-85Y/ -
13T

R ST P

et T A b st

S B M e




skt oo

Tractor type . . . . . . .,

Rear fread

5 with drawbar

Overall length of tractor

{ without drawbar . .. . . . . . .., .. ..

\ Pwith minotread . . . . . . .. ..., .

Overall width fwith max. tread .. .. L.

» , { to the top of steering wheel . . . . . . . . .

fax feight ] to the top of bonnet

Ground clearance under frontaxle . . . . . . . L L L.,

Ground clearance under rear axle . . . . . ... L L.

Operating weight of tractor . . . . . 0 . _ . . L L
Weight of the two front wheel weights, approx. S .

Weight of the four rear wheel weights, approx. . . . . . ., . . ...

FPERFORMANCE AND FUEL CONSUMPTION
Speeds, with engine af rated speed (on concrete
coursa}!

st ogear . . L e
2nd
drd
4th gear
53th gear
6th gear
18t reverse
2nd reverse

Diessl fuel consumption . . . . L L L oL
Maximum drawbar pulls on concrete course, with trac-

tor fuily ballasted ({iron discs and 75%, water ballast-

ed tires):
1st gear
Badgear . . .. ... o
drd gear
4th gear
5th gear
6th gear

{*) Wheelsiip is limiting fzctor,
ELECTRIC SYSTEM
Running at 24 V.

See page B1 for instructions on its components.

ACCESSORIES

615.000

615.103

1200-1300-1400-
| 1500-1600-1700-
18001960 mm
87,51/, -55Y/ -
59'/,.62-67 -
26774
25860 mm {1147
2820 mm (1117
1500 mm (58)
| 2200 mm {869}
1410 mm (55
1370 mm (54"}
480 mm (187,

420 kg (3130 1b}
T0 kg ( 150 Ib)
220 kg { 480 1B}

k.poh. | muph,
22 14
4.4 25
6.3 3.9
8.0 54
74.5 4.9
229 | 142
33 ap
11.8 | 1.3

3.5-4 kg (T.7-8.81b) | 3.5-4 kg (7.7-8.8 [b)

j

1500 g (3,300 1) (%)
1508 kg (3,300 1B)(*)
| 1350 kg (2.000 1b)
| 150 kg (1.630 1b)

; 450 kg (1.000 15)
f

11500 kg (3,300 Ib) (%),

- 1835 mm (521,")

the same as
for type 815,100

2880 mm (1139/,")
2755 mm (168,

1480 mirm (58%/,) |
2189 mm (36%/,")

1360 mm (513"}
480 mm (15%/;")
1400 kg (3690 th)
76 kg { 150 Ib)
220 kg. { 489 |b)

k.p.h. | mp.h.
24 43
38 | 24
6.1 l 3.8
7.7 4.8
140 | 87
221 , 13.7

3.2 1 a0
e | 74

the same as for
type 615,100

The performances of the accessories /pawer fake-off, helt pulley, hvdraulic Hft} are the same for the several types of

tractors,

Pawer tzke-cf]

Speed of live power take-off (at rated engine speed) . . . .

e

S e e e e e e e e 575 R.P.M.
............... 1 revolution for approx, 104" of forward travel (27 em)

TR
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Belt pulfey

Puliey speed at rated enginz speed
Belt speed . . . . . . . . ...
Diameter of pulley ., . . . . . . .
Width ef band . . . . . . . . ...

Reduction ratic between engine shaft and hydrauviic pump drive shaft speed . , , . . |
Pump speed {with engine at rated speed)- . . . . . .., . "
Lat  0kg/sg.em (0 Py L
| at150 kefsqem (2138 posiy . .
Relief valve opening pressure {Marked with letters C or E)

Belivery {oll at approxt 660 C - 1400 F)

Bore of hydraulic H# cylinder . ., .
Displacemant . . . . . . . .., ...
Maximum travel of iift lower links .

Maximum weight raised at the end of the lower links

Indicated lifling capacity . . . .,

Lifting time {With engine at 2300 R.P. . C e e
Weight of draft-and-position-control hydraulic Htt, including pipes and pump {without ofl}

(1} Starting. from chassis Ne, 424274 up,
Max, travel of lift lowsr link

1195 R.P.N.

15,6 m/s {3,070 £.p.m,)
250 mm (9,7)

150 mm (87

26.5 kg (58 1)

............. Plessey € 18 X
1.162 - ¢

2000 R.P.M.

17 litres (2.75 Imp.gal.}
16.5 litres (3,55 imp.gal)
15¢ kg/sq.cm {2100 p.B.0)
85 mm (3.34)

. 500 cu.cm. 30.5 cinin}
- 580 to 808 mim {4 {227/ 4o 2357
............ + 800 t0 1200 kg () (1935 fo 2645 ihs)
approx, 156 kgm (5425 ftib)
3 sec.

82 kg (120 )

Voo s

T T T

MY L.

.......... 1

specifications are as follows:

- 380 and 650 mm (21%/ and iy}
800 and 1200 kg (1985 and 2645 lbs)

CAPACITIES

Part to be flled

Quantify Material

Cooling system
Fuel tank

Engine erankcase (filtars and pipes
included)
tnjection pump and governar

Alr cleaner . . .. ., .. C .
Transmiszion

Final drives (eachy . ., . . . . |

Steering system . . . ., . . . . i
Front wheels Ce e
Grease nipples . . . . . . . . .

Beltpulley . . .. . ... ...

Hydraulic lift | . e e
supporis
wick . . . L. o

Generator ;
Starting mc‘ﬁcor: averrunning clutch

Water
Diesal fue]
{ SAE 30 HD oil for temperatiire from 0° C (320 |y
8 kg 73 Qts, ) SAE 10W oil for temperature below (o (320 7y
i ( SAE 50 HD il for temperature ahove 350 (85 F)
—_ - | Same oil as used far the engine sump
9,6 » 2oy | SAE3HD oil
12 » 15 SAE 90 oil
P 13, » SAE 140 oii for temperature above —1go C (14
' SAE 80 oil for terrparature below —ige {140 F)
SAE 90 il
Chassis grease
Chassis greaze
84 » e n SAE 140 oif for tempsrature above 100 Cliern
! i { SAE %0 oil for temperature helow —10e ¢ (142)
3.2 » 3% » 1 SAE 20 hydraulic ol
High mefiing point greass
SAE 50 HD oil
High melting noint grease

2L 2V Imp.gal.
g1l 8% Imp.gal

——— e,

. e
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MODIFICATIONS

Starting from the tractor with engine No. 020426 and chassis No. 411789 up, the fuel filter and feed pump
have heen modified as follows:

DOUBLE FUEL FILTER

in addition to the single paper element a cloth slement has heen added.
inspect each 300 hours the filtering slements to check their efficiency and to wash with kerossne the cloth
i one, and replace, i necessary, the paper element, which must not be washed.

Fig. 197, - Twe element fuel filter, Fig. . 188~ Injection pump fype PES 4 A 80 B 4106:L4/i6.
1. Filter air bleed screws - &. Filteting cloth element - b. Paper 1. Cover protecting the pump control sleeve - 2, Reference
filtering element. marks -~ 3. Pump fastening nuts - c. Feed pump fuel filter.

After the filter elements assembly, bleed air as follows:

— screw back of two turns the screws (1, fig. 196);
— unscrew the knob of the priming pump of the feed pump and pump till the fuel that flows from the
holes located under said screws is free from air bubbles. Retighten said screws,

FEED PUMP WITH BOWL-TYPE FILTER

The injection pump type PES 4 A 60 B 410:L4/16
features a feed pump fitted with bow! filter
mounted out side the pump body {figs. 198
and 180},

Fig. 199. - Feed pump components,
15. Fusl filer.




The calioration with respect to previous pump fype PES4 A B0 B 4101L4/1 is the same and the sofe
diference concerns the fuel feeding.

Fusl filter cleaning should be done with petrol every 120 working hours and before reinstalling it [t ig
advisable to check and to replace it i necessary,

After assembly, bleed air bubbies from the system by siackening the relevant screw focated on fhe
injection pump body and by actualing the priming hand pump.

U-FLEX TYPE OlIL RING

A U-Flex type oil-ring has been installed on engines No, 016738 and above. This type ring is higher than
standard ones, therefore the piston groove has been modified accordingly.

Said changes have also been made on engines from No, 016285 to 018513
Meodified dimensions are shown in Fig. 268,

Fig. 200, - Dimensions of piston ring and its groove,

5.530-5.556 mm 5480-5,510 mm 72.6-724 mm
{G.2177-02184 iny  (0.2157-02189 in.) [2.8583-2.8503 in)

NEW DRAWBAR AND HITCH

Starting from chassis No. 429451 up the drawbar and hitch device of the serias 400 tractors (except
mod. 431/R) have been modified in order to bring location of tha varicus parts within the reguirements of
international standards, Changes are as fallows:

- sironger and simpler frame;

- more adjustment possibilities, in fact:

— the drawbar plate can be fixed to the tractor at two different heights, and for each ons it is
furtermore possible to adjust the height by turaing the drawbar plate upward or downard, Mors
vertical settings are pessible by turning over the drawhar;

— the drawbar can be sef an 3 fongitudinal angd an 3 iraverse positions.

-~ Besides, the |ower links are made 4 cm ionger, and the PT.0 shaft 1 cm longer,
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Fig. 201 - New drawhar and hiteh assembiy.

Epecifications.

Vertical distance from ground line fo top of drawbar at hitch

point, adjustable as follows . . . . . . . ., ... ... 318.378-433 mm (12,7 - 147/ - 171,
Horizontal swing distance at hitch point . . . . . . . . . . 310 mm {20Y)
Horizontal distance between hitch point ard rearmost goint of

12.4-28 tyres, adjustable as follows . . . . . . .. . .. | 1655100 mm (3/8" - 21/, . 47

Horizontal distance between hitch point and end of PT-0O

shaft, adjustable , . . . . .. . ... . ... ..., ... 354 - 389 - 444 mm (14" - 159" « 171/,
Vertical distance between top of drawbar at hitch point and

centerline of PT-O shaft, adjustable as foliows . . . . . . . 220166100 - 40 mum {85y - 6Y/,"-4"-11/,")
Vertical distance from ground line to centerline of PT-O shajt . 538 mm (2139

Diameter of hitch hole {plus one 17.5 mm = 11/16” holz at
102 mm = 4" zhead of hitch hole) . . . . . .. .. ..., 28 mm (8%
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