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FOREWORD

This publication is destined to Repair Shops and presents
the technical data, instructions and illusirations relaied to the
gasoline engine 105.615 fitted on Tracior 411 Rb.

For the repair of the oiher tractor components, not discussed
herein, please refer to Overhaul and Repair Instructions of 400 B
series tractors (Print 35L562).

This publication is divided as follows:

1. Overhaul and adjustment of engine and iis components;

II. The characleristics, performances and implements of Trac-
tor 411 Rb.

NOTE:

Conversions of measures {from mm to in.} of the quoted figures are listed on page 66,




ENGINE

DESCRIPTION

A four-stroke, Otto cycle, rour-cylinder-in-line engine type 105.615, fitted on Traclor serieg
400 Rb.

Special-casting cylinder liners fitted in the crankcase and water cooled.

Aluminum cylinder heads with cast iron inserted valve seatis.

Steel counterweighted crankshaft, having integral webs, bearing on three supports.

Thin-shell-type journal bearings ai crankshafi and connecting-rod big ends, lined with anti.
friction metal '

Inlet and discharge valves controlled by rocker arms, push rods and tappets by camshaft,
located in the crankcase, and chain- driven by the crankshaft.

A gear-type pump driven by the camshaft supplies pressure lubrication; circulation con-
troiled by adjusiment valve in the main system fitted outside the left crankcase side, The lubri-
cation system inciudes, in addition, a suction filter, directly connected to the pump suction and
a shunt cariridge-type filter. '

Water circulation engine-cooling by centrifugal '.pump and controlled, as engine is cocled, by
a thermostat fitted in the water passage befween cylinders and radiator.

Carburetor air through oil-bath filler, and gasoline feeding —by éia’phragm—pump.

Solex non-frost horizontal intake type, provided of starting pramer

Storage-battery-actuated 1gnltlon the dzstributor being controlled by the distribution shaft,
and ignition coil.

Centrifugal-weight governor controlling engine speed, fitted at generator armature spindle
rear-end. . v

Electrical-motor startiﬁg, provided of eleciromagnetic clutch.

Fig. 1 - Engine mounted on fractor,
as viewed from its left side.

1, Crankecase water drain-cock, - %
Pressure-gauge pipe. - 3. Fuel cock
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Removal of engine and clutch from tracior.

Removal of components.

Radiator.

Fig. 2 - Engine mounted on tractor viewed ,&mm ifs
nght dde. ‘_: ;

[

The fuel tank.

Air cleaner, silencer and exhaust pipe (fig. 2).

Batteries and joints (fig. 3).

Fig. 3 - Engine removal from tracior.

4, Batteries. - 5. Thermometer bulb,

_ §. Starting motor. - 1. Governor.

_ & (eenerator. - 8. Starter control
tie-rod.

‘We suggest the following procedure to remove the engine-clutch group from tracior:

Procedure and cautions.

Drain water from the cock found at radiator
support boltom and from the crankease cock
(1, fig. 1);

disconnect the headlamp cabies and remozpe
the radiator grill;

disconnect the hose clamps and remove the
radiaior.

NOTE. - IF irqctor is fitted with hydraulic lift
do not remocve the pump lo icke aqway the
radiafor, being sufficierni

— {o remove the pump control-shafi sections
union bolt:

— o slide parcilel io ehafi azxis, towards the
pump, the shaft section comnected to the
driving puliey:

. incline radicior towards engine, fo iake
away the end of shaft connecizd fo pump.

Shut fuel cock (3, fig. I}
disconnect the bowl filter feed pipe and re-
move both tank end iis front supporl.

-

Bemove fhe fwao batieries from their suppori,
after jirstly disconnecting the grounding cable,
after remove the feeding cable from generaicr
and starting motor lerminals.
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Fig. ¢ - Batteries support.
14, Screws Iastening suppert to engine. - 1. Screws
fastening support to gearbox casing. - 12, Screws festening
support to frame.

Dashboard instruments connections.

Batteries support frame assembled to dash-
board and cowling (fig. 4).

Engine,

Fig. 5 - Rerhoval of engine-clutch group, using the lifting
hook ARR 117005/ bis.

Remove thermomeler bulb end (5, fig. 3) from
cylinder block water exhaust pipe using
wrench A217073; disconnect ignition coil cable
terminals and resistance terminals, the fitting
between pressure gouge tubing from pipe (2,
fig. 1);

from carburelor (4, fig. 3) disconnect the star-
ter control cable end.

Remmove the battery support frame fastening
screws from engine, gearbozr casing and froni
support and fake away the assembly and the
cowliﬁg.

Use lifting hook ARR 117005/bis as suggested
in fig. 5§, remove the screws connecting the
engine to the gearboz casing and to the frame;
finally pull the engine forward and slide ouf

the clulch shaft from fhe flywheel recess
bearing.

NOTE. - Support the gearbox casing by a
hydraulic jack, before removing the screws
fastening the frame to the gearbor casing.

¥ig. 8 - The traclor as viewed affer
engine remaoval.




- Longitudinal and eross 165615 engine section.
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Engine stripping-out,

The engine stripping-out is facilifated by placing it on rotary stand ARR 2216, fastened by
clamps A 117604 bis as shown in figs. 8 and 9; the procedure should be as follows:

Flg. 8 - Engine installed on retary stand, rear and right
side views.
1. Screw fastening stirrup 1o support. - 2. Screws faste-
ning support 1o beit siretcher - 3. Generator support and
governor. - 4. Starting motor.

Removal of components.

Generator and control beliing.

Starting motor.

Cylinder head.

Feeding pump.

The firing distributor, the coil and the
resisiance.

The oil filler and its vent.

The pipe connecting oil fiiter to pressure
gauge ang the complete casing containing
the nil pressure adjustment valve seat.

Fig. 9 - Viewing front angd left side of engine, mounted
en ARR 2216 rotary stand by elamps A 117004/bils.
5, Cylinder block waler outlet pipe. - 6. Resistance -
7. Ignition coil - 8 Oi filler cap.

Procedure and cautions.

Slacken the screw fasiening the clamp fo sup-
port (1, fig. 8) and the belt-streiching clamp
serews (2) and remove the generator complete
of pulley and governor,

To separately toeke oway this assembly, first
displace forward the generator.

Remove cylinder head and gasket, the rocker
arms with azxle and supports, the intoke and
exrhaust valve push rods;

remove the cylinder block cooling water
exhaust manifold and remove the union clip
of the flexible pipe conveying return oil from
filter to crankcase;

disconnect the cables running from firing di-
stribufor fo spark plugs and remove the screws
fastening the cylinder head io the engine
block.

Remove if with the insulaiing plate.

We suggest to remove it to inspect and clean
the engine vent system gauze.



Fig, 19 . Removal of timing gear housing complete cover.

Timing gears (fig. 18).

Tappets (fig. 11) and timing conircel shafi

'The crankshafi.

Fig. 11 - Pulling out wvalve tappets from bleck seats, with
fool A £13055.
A. Tool A 313013 securing sleeves to ernygine block. - §.
Screw fastening timing shaft froni bush. - 10. Siop screw
of firing distributor support and oil drain pipe from fiter,
11. Screw fastening timing shaft rear bush.

HRemove generator conirol pulley and the
water pump, remove the fiming gear housing
cover and the hourmeter control gear;

take away timing gears with driving chain.

Tappets are removed by tool A 413055,
Timing shaft is fasiened at its froni eng by
screws and safely plates.

To remove bushes, slacken the screws securing
them fo their seaf, minding that the screws
fastening front and rear bushes are located
externally to crankcase (9, 11, fig. 11}, while
the screw fastening the central bush is found
between the tappet seals {18, fig. 14).

Mount tool o stop sleeves A 313013 (A, fig. 11)
and overturn the engine;

remove from one crankshaft end the clutch
assembly, the flywheel, and from the other end
the stop ring (12, fig. 12}, the driving gear
thrust ring and the thrust half-rings.

To remove the clutch shaft bearing, housed
in the engine flywheel, use puiler A 619027
{fig. 37);

remove engine sump and oil pump complete
of suction pipe; -

remove the connecting rod big end and crank-
shafil journal caps.

Fig. 12 - Crankshaft removal.
12, Stop ring. - 13. Driving gear thrust ring. - 4. Thrust
half-rings, - 15. Timing conircl chain lubrication hole
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Fiz. 13 - Engine viewed from bottom.
16. Oil pump. ~ 17. Pump suction
gauze filter

The pistons and the connecting rods (fig. 14). These assemblies should be removed together
with their sleeves from the engine block upper
side, ot separately sliding out the pistons from
the botiom, after having removed the crank-
shaft.

Fig. 14 - Removing cylinder sleeves

. with pistons.

18. Timing shaft central bush fa-
stening screw. - 19. Cylinder slesve
S gasket.




ENGINE COMPONENTS OVERHAUL

CRANKCASE AND CYLINDER SLEEVES

Cast iron crankcase engine, with cast iron inserted sleeves. We suggest the following
checks for the crankcase overhaul

1. - Ascertain thal, owing to occasional shocks no cracks have developed which might start
leakages.

2. - Check for tighiness of the screws and nuis fastening the fiming gear casing and the rear
support.

3. - Check tappets and their seats for right clearance and, if necessary, replace the tappets
with oversize ones; check seails for correei diametier fo find out if replacements are to be
of only 0.5 mm (0.6620 in.j or 010 mm (0.0038 in) oversizing. Seat reaming by reamer
17 0337/A or U G337/8, according lo the required oversize.

Z - Clean with gasoline the crankcase lubrication passages and very accurately (15, fig. 12) the
timing control chain lubrication hole,

The cylinder sleeves, in conformity to their inner diameter, are classified according to four
classes A, B, C, D, of which the corresponding sizes are as follows:

Class A: 82.0600.82.018 (3.2283 - 3.2287 in.) Class B: 82010-82.020 (¢3.2287- 3.2281 in.)
Class C: §2.026-82.630 (3.2291 - 3.2295 in.) Class D: 82.030-82.040 (3.2295-3.229% in.)

The class distinction mark is applied with special ink upon the sleeve upper rim (A, fig. 15).

The sleeve inner diameier size should be checked according to the two directions a-b in planes
of different heighis; the checked measures should be within the tolerance range of the concer
ned sleeve class.

The dial gauge for the sleeve inner diamefer check-up should be adjusted for its hand
facing O mark at the beginning of the measure, with the ring gage C313012 (3, fig. 16).

Sleeve reaming may be performed either with a shop machine tool or with a portable
reamer M 110 installed on proper stand; the following lapping is made with the lapping machine
A 517021,

89,000
188.035

Fig. 15 - Normal Gimensions of sleeves and seatfs on
erankease.
A, B. €. B. Class divisions of sleeves and corresponding
digrneters. - a. b, Pesitions where the sleeve Inner diameter
should be measured.
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The assembling of cylinder sleeve-piston should always take place according to class unifor-
mity; for instance, a class B piston should be assembled to 2 class B sleeve, this being recom-
mended not only for standard pistons, but also for the oversized ones.

Sleeve reaming should be related to piston oversizing (see table on page 42), and the working
tolerance should be according the class A, B, C, D which is of 0.01 mm (0.0004 in.).

Between the cylinder sleeve and the maximum piston diameter, measured at piston skirt
bottom, and normally to the pin axis (F, fig. 41), a clearance of 0.065-0.07 mm (0.0020-0.0p23 in.)

chould be ascertained.

I'ig, 15 . Cylinder sleeve diameier

check.

1-2. Inner diameter check planes, -
2. Ring gaunge (313012 for dial

gauge setting.

SPECIFICATIONS, ASSEMBLY CLEARANCES AND PERM_ISS!BLE. WEAR OF THE CYLINDER SLEEVES

AND CRANKCASE

Data Wear limits
i Assembly clearances mm, {in.)
mm,  {in.} mm. [(in.}
Diameter of cylinder sleeve 89.000-89.035
sest in the engine crankcase {3.503% - 3.5053) Batw linder s! N
stween cylinder slegve outer 00720185 -

Cylinder liner outer diameter

85.850 - 88,928
{3.4980-3.5011)

diameter and its seat in the
crankcase

{0.0028 - 0,0073)

Cylinder liner inner diameters
{Size of 82.000-82.040 is di-
vided into four classes}

A B82.000-82.010
(3.2283 - 3.2287)
B 82.010-82.020
(3.2287-3.2291)
C 82.020-82.030
(3.229171 - 3.2295)
D 82.030-82.040
(3.2295 - 3.2299)

Between ¢ylinder sleeve and
piston belonging to an indi-
vidual ciass

0.05-0.07
{0.0020 - 0.0028)

0.250
{0.0098)

Projection of c¢ylinder siecse
from engine block

©.100 - 0.200
{0.0039 - D.OO7%}

Cylinder sleeve gasket
thickness {19, fig. 14}

0.490- 0510
{G.0193 - 0.0201)

NOTE - The sleeves are suppliad only with the standard dimensions corresponding to the foregeing classes;

oversized pistons, they should be reamei according to the oversize increments of the pistons.

assemble them with

13



CYLIENDER HEAD

Aluminium eylinder head, provided of cast iron inserted valve seats.
Cylinder nead removal as engine is kot should be avoided, to prevent deformation.
The valve removal is descrived on page 16.

Check the cylinder head mating surface by moving it upon a surface-plate, being smeared with
a very thin layer of lampblack. Spois thail are to be worked are thus evidently pointed out.

Use a surface-grinder to grind the cylinder head. Care should be taken to remove as smal
an amount of matter as possible; the cylinder head height from its assembly upon engine block
to rocker-arm cover assembly plane is of 93.15 mm (3.667 in.) the thickness to be removed during
such grinding shouid be of 0.85-0.07 mm (0.6020-0.0028 in.).

The cylinder head fasiening to block calls for repeated screw tighlening according to dia.

gram of fig, 68, until a fastening torgue of % kgm (65 ft-1b.) is attained.

fE

V4

Fig. 17 - Cylinder head assembly remeved from engine. Fig. 18 - Grinding cylinder head upper plane on surface
4. Exhaust manifold. - 5. Intake manifeld, - 6. Carburetor. grinder.
7. Thermostat. - 8 Qi1 fiiter.

VALVE SEAT CHECKING AND OVERHALL

Valve seals are fitted at a temperature of about 308°C (572°F) and finaily expanded to grant
good seizure by the cylinder head walls. Valve seat inclination is of 45°=%, and ithose of both
intake and exhausit valves are of 45°%0°=5.

If necessary, the valve seats refacing should be as follows:

— clean valve-guides using the metallic brush A 313031, fitted to a hand drill chuck and remove
the thin bat hard layer of the valve seat surfaces, using the grinding wheel A 313038/C used
for valve refacing and fixed to normal chuck A 313033/A or on oversize chuck A 313039 ,/B,
according to valve-guide wear;

rework using miller A 313039 F inclined of 4% and one of the foregoing chucks;

if seats width should be reduced, use the proper millers A 117839/H, having inclination of
26° and A 117038/G inclined of 7%, as represented in diagrams of figs. 19, 28, 21 and 22,

NOTE. - The foregoing milling cutters and chucks, used to reface valve seats, are applied
for both intake angd exhaust valves working.

14




Fig, 19 . Inclination angles of cylinder head seais and Fig, 20 - Reducing the valve seat width, on top, working
on vajves, with a 20° mill

20°

Fig. 21 - Reducing valve seai width at boifem, using Fig. 22 - Diagram of a valve seal worked with 2 20¢ mill
a T3 mill and a 75 mill

TIMING GEAR

CAMSHAFT

The camshafi is conirolled fhrough a roller chain by a gear keyed on the crankshafi and
revolves on steel bushes lined wilh thin aniifriction .metal pressure-lubricated through
passages within the shaft itgself. Bushes should be lightly press-fitied to their crankcase seat, to
which they are fasiened with screws (8, 11, fig. 11 and 18§, fig. 14).

We suggest the following inspection check:

1)} the camshaft journal ouirun (outrun should be within 0.10 mm (0.0639 in.), if in excess irue-
up the shaft by a press or replace it);

2) journal and bush wear;

3) the cam surfaces (they should be smooth and perfectly fit);

} the beginning and ending of individual strokes for each cylinder (check according indication

for « Engine Timing» on page 20, securing a clearance of 0.45 mm (0.0177 in.), in rocker arms
and valves and in addition consulting the diagram of fig. 31).

48_0@
147875
ARETS

= ey "‘\:
. ® B
25048 T47,040 130020
3% | 7050, 130.050]

Fig. 23 - Normal sizes of eamshaft —
igurnals and bushes,
A, Dimension cencerning the as-
sembled bush.
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Flr. 24 . Longitudinal section of valves. Fig. 25 - Normal dimensions of valves aud their guides,
1. Valve guide stop ring. - 2 Spring ring. - 2. Half-cone A&, Dimension to be obtained after reaming, the valve-
retainers. guide having press-fit in the cylinder head.

VALVES, VALVE GUIDES AND SPRINGS

Valves are controllad through push rods and rocker arms (8g. 7), by the camshaft, fitted to
the engine crankecase.

The removal from cvlinder head should be affer the removal of the head itself from ithe
evlinder block; in addition free the siems from springs and the spring-rings (2, fig. 24) using
tool A 217028.

To remove the valve springs alone it is not necessary to take away the cylinder head. If the
removal of valve-guides is necessary, use press and punch A 313008; the following reassembling
requires ihe cylinder head heating {fo 390°C, §72°F) before press fitting the valve-guide using said
punch. Valve-guides are also supplied oversized of 0.2 mm {0.0079 in.), on the outside diameter
contacting the cylinder head.

To clean and ream valve-guide to the necessary diameier use respectively the brush A 313631
and the reamer U 313830.

During the overhaul we advise 1o perform the following checks:

1) Inspect valves and valve seafs on the cylinder head. H Is necessary that such surfaces
be perfectly uniform to asceriain complete mating, this neing an indispensable condition to
high engine efliciency.

Should the valve provide but imperfect seal within its seat or ils sealing surface being scored
or notched, regrind it using the universal grinder A 11401 (fig. 27). Deep scoring requires
immediate valve replacement.

2) Check clearance belween valve stem and valve-guide; after having checked the valve stem
for bent, ascertain that its clearance be not exceeding the figure of table on page 19,
Befere checking the clearance the guides should be cleaned and the surfaces inspected to ascer-
tain that they are smooth, withoui scoring and seizing evidence.

3) Check spring elasticity against daia of the exceeding the figure of table on page 19.

TAPPETS, PUSH RODS AND ROCKER AEMS

Valve tappets surface based upon the camshaft eccentric, should be very smoctih and free
from notehes or scoring which, i very light, may be eliminated by a very fine carborunduemn
hlock.

If wear clearance between lappels and theirguide holes exceeds the permissible wear indi-
cated in the table on page 1%, the tappets should be replaced with other ones oversized 0.05

or 0.10 mm (0.0020 or 0.0039 in.). The guide hnole should be checked for ovalization, and if neces-
sary it should be trued up with a reamer.




Fig. 26 - Removal of valves from
cylinfler head wusing tool A 217028.
1. Valve-guide stop ring.

Engine push rods are two types (fig. 7); those for exhaust valves have equal diameter stem
and those for intake valves have stems of two diameters and of different materials. The contact
surfaces belween rocker arm and valve and the surface of the ball seat contacling the rocker
arm with the push rod, should be perfecily smooth. '

The operational check clearance as engine is cold, between rocker arms and valves, should
be of 0.15 mm (0.0059 in.) both for intake and exhaust component. The setting should be per-
formed according to suggestions of fig. 69 and using wrench A 313048 and the feeler gange,

| 25,996
125978
26,003 |
26,021
Fig. 27 - Refacing of valve seats using universal grinder Fig. 28 - Dimensions of normal tappels and thelr
A 11404, crankcase seals,
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CHARACTERISTICS, ASSEMBLY CLEARAMNCES AND PERMISSIBLE WEAR OF THE TIMING SYSTEM

Ty
Pata Wear limits
Assembly clearances mm  {in}
mm {in.) mm  {in.)
Camshaft front bush inner dismeter {*) 4B.040 - 48.060
(1.8913-1.8921)
Between bush and camshaft 0.040 - 0.085 c.15
front journal {00014 - 0.0033 ) {0.0059)
Camshzft front journal dismeter 47.975 - 48.000
(1.8887-1.8808)
Camshaft central bush inner diamster {(*) 47.040 - 47.060
{1.8520-1.8528)
Between bush and camshaft 0.040 - 0.085 0.15
central journal (3.0016 - 0.0023) (0.0059)
Camishaft central journal diameter 46.975 . 47 000
{1.B494-1.8504)
Camshaft resr bush inner dizmeter (*} 30.020 - 30.050
(1.1811-1.1931)
Betwesen bush and camshaft 0.020-0.07} 0.10
rear journal {0.0008 - 0.0028) (G.003%)
Camshaft rear journal diameter 26.979 - 30.00G
{1.1803-1.1817)
Camshaft front support plate thickness 3.925 - 4.000
{0.1545-0.1575) "
Cemshaft end piay 0.070-0.220 0.35
{0.0028 - 0.0087) {0.0138)
Crankshaft suppert front plate seat width 4.070 - 4,145
{0.1602 - 0.14632)
Crenkease tappet seats diemeter 26.003 - 26,027
(1.0237 - 1.0244)
Between tappets  and  their 0.007 - D.043 015
seats (0.0003 - 0.0017) {5,0059)
Norma! tappet seat diameter 25978 . 25996
{1.0228 - 1.0235)
Tappet oversize mm 0.05 (0.0020 in.} 26,028 - 260448
{1.0247 . 1.0254)
Tappet oversize mm 0.10 {0.0039 in.) 26.078-25.096
(1.0267-1.0274)
Rocker arm hole diameter 14.006 - 18.074
{0.7089 -0 7095)
Between rocker arm holes and 0.006 - 0.042 0.20
their pivots (0.6002-0.0017} (0.0079}
Rocker arm pivot diameter 17.982 . 18.000
(0.70R0 - 0.7087)
Diameter of valve-guide seat on cylinder 14.950-14977
head {0.5886 - 05894} Interference  between valve- - D011 - —0.066 —
guide and its seat on cylin- (0.0004 - 0.0026)
der head
Outer diameter valve-guide intake-exhzust 14.988 - 15.016
{0.5901 - 0.5912)
Valve-guide outer diameter oversize 15188 - 15214
mm 0.2 (0.0079 in.) {C.5980 - 0.59971 ) — _— —_—
—

.
i

") Bevween bush outer diameter and crankcase seat an interference of —0.02- 0.00 mm (—D0.0008 - .00 in.) should take place.




{Follows: Characteristics, Assembly Clearances and Permissible wear of the Ti

Data Coerel Wear fimits
Assembly clearances mm  {in} " A
mmi {in.)} - Cmm iR}
Valve-guide inner diameter 9.023-9.038
{0.3552 -0.3558)
Between valve stam and val 0.023.0.053 0.15
ve-guide (0.000% - 0.0021) (0.0059)

Valve stem diameter

8.985-9.000
{0.3537 - 0.3543)

Inclination

angie betwesn seal plane — — .
and valve plane 45°30' 5"
Exhaust valve head diameter 34 e e -
(1.339)
Intake walve head diameter 33 — _— —
{1.4956)

Engine wvalve springs

Rocker arms distance

Engine valves

Fres length of spring

tength of spring under load

Checking load

mm 19.5
(in. 0.77)

mm 11
(in, 0.43)

kg 4.5-4.9
(b, $9.108)

mm 511
{in. 2.01)

mm 33.3
{in. 1.31)

kg 72.7.79.7
(1b. 146-178)
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ENGINE TIMING

e
"%
T~
et
Fig. 29 - Reference of TD.C. of evlinders 1-4 on engine Fig. 30 - Reference of T.D.C. of cylinders 1-4 on timing
Aywheel. cover and fan and generator driving puliey,

Reference marks (fig. 10) are found on the gears keyed on the crankshaft and on the
camshaft. As engine timing is normal, such reference marks are coineiding,

Should the engine be removed from tractor, its timing procedure is as follows:

— rolate the engine fywheel unti! the line mark under the mark PMS (T.D.C) 14 is being set
at 10° of advance, with reference o ithe timing index, which corresponds to the cylinder
No. 1 intake beginning. Such advance expressed in degrees, corresponds to 26 mm {102 in)
of displacement of such line;

— the clearance between valves and rocker arms should be provisionallv set at 0.45 mm
(0.0177 in.y;

-— rotate the camshaft until cylinder No. 1 intake valve begins its opening displacement and
ascertain thaf the marks ground on the timing gears are coinciding;

— fit the chain on gears and ascertain, by rotating the fiywheei that the exhaust valve closes
11° after the PMS 1-4 (T.D.C.). Such lag in degrees corresponds to about 29 mm (1.14
in.) displacement of the line with reference to the timing index;

— Droceed, after check up, io final setfing of clearance between valves and rocker arms,

as engine is cold, and the clearance amount for all valves, being equal, should be of 0.15
mm {3.0059 in.).

As engine is fitted on traclor the PMS 14 (T.D.C.) mark on the Hywheel band may be seen
through a relevant cover {fig. 29) located on the crankcase left side, as the crankshaft is
being rotated using extension A 242350 D (if the tractor is not Atted with the hydraulic lift pump).

The P.M.S. (TD.C.) of cylinders 1-4 may also be observed from engine front side when the
marks protruding from the cover are coinciding with the mark upon the generator and fan
driving pulley face (fig. 30).

The timing data, referred to the checking clearance between valves and rocker arms of
0.45 mm (0.0177 in) ang illustrated in diagram of fig. 31 are as follows:

Intake:

teginning, 10¢ betore P.M.S, (T.D.C.) - corresponding to 26 mm (1.02 in.) of the flywheel face

and 1o 145 mm (0.57 in.) of the generator and fan driving pulley maximum
diameter;

end, 5i* after the PM.L {(B.D.C.}.

20
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Exhaust:
beginning, 4% before the P.M.I. (B.D.C.);

end, 11> after the P.M.S. (T.D.C.) - they correspond io
29 mm (L14 in.) of the fiywheel band and to
16 mm (0.63 in.) on the generator and fan driving

pulley maximum diamefer circle.

Fig. 31 - Timing diagram.

CRANK GEAR COMPONENTS
CRANKSHAFT AND BEARINGS

A steel crankshafi, provided of three supports with thin shell type bearings and thrust
rings, fitted to fronl support.

An accurate overbaul of the crankshaft must be secured for which we suggest the following
procedure:

-— alignment of crankshatfi journals and crank pin journals (fig. 32). Check on parallel support
C731 on a surface plate, using a centesimal dial gauge for journal measurements. The allo-
wed tolerance on the crankshalt journals is of 0.05 mm (0.8020 in.) and for each couple of
crank pins, in both directions, is of 0.25 mim (0.0098 in.). If checked values are in excess, the
crankshaft should be trued up;

— perpendicularity of the crankshafi-to-ilywheel union plane Check with centesimal dial gauge
which shall be neared o such a union plane as the crankshaft is being rotated; the outrun
should not exceed 0.025 mm (0.0010 in.);

— ftraces of seizing deep scoring or ovalization of crankshaft and crank pin journals. If scoring
and ovalization cannot be elirninated by the use of abrasive stones, such journals should be
ground and oversize bearings fitted. Regrinding should follow journal check by micrometer

Fig. 32 - Checking crantshaft journal alipnment using Fig. 33 - Crankshaft statical balancing check on parallels
the parallel support € 731, ¢
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Fig. 3¢ - Normal sizes of crankshaft
journal and crank pin journals, of
half-bearings and of thrust half-rings,
a, Pront crankshaft journal and crank
pin fillet radiuses. - b, Crankshaft
central and rear jowrnal fillel radiuses,

NOTER. - Bevel 0.5 mm the Inbrication
hole edges after journal grinding.

and follow the undersizing of journals which is shown in the table on page 23. Such values
are being related to the fact that fifting bearings provided of the same thickness“bversizing,
a clearance of 0.031-0.073 mm (8.0012-0.0830 in.) is thus being asceriained with the crankshaft
journals and of 0.011-0.861 mm (0.0004-0.0024 in.) with the connecting rod journals. Fig. 34
shows the central and rear crankshaft fournal fillet radiuses, of the front erankshaft journal
and of crank pin journals, to be applied during regrinding;

— crankshaft statical balancing (fig. 33). Lay the crankshaft fitted with fiywheel and clutch
upon the two parallels supports C732 on a plane of which horizontality has been ascertai-
ned by a level. A balanced crankshaft will remain montionless; if it revolves iowards the
heavier section, some puity should be applied on the opposite side to restore statical balance.
The pulty weight measures the amount of excess material, that shall be removed by a

grinding wheel from the webs or, preferably, from holes already drilled through such webs
or the fywheel;

— lubricating oil passages cleaning. If accurate cleaning suggests the removal of plugs, they
should be calked and the seal checked by 15 atmosphere pressure.

Clearance check botween crankshaft and beaings.

Such a clearance check should be made on each bearing separately bui after seifing all
bearings tightening the caps to the torque of 11 kgm (80 f1-Ib.). During this preliminary check

up, the thrust rings should be fitted to the front support and end play ascertained not to be over
0.40 mm (0.08157 in.) fig. 35,

The crankshaft shouid be rotated by hand and removed; upon the first support apply one ciga-
rette paper (thickness 0.025 mm; 0.0010 in.) lightly wet with oil (fig. 36); tighten the crankshaft
journal caps and check for free rotation through a few degrees angle; if rotation is sufficiently
free, the clearance should be considered as normal; if a tightening takes place, the bearing
thickness or crankshaft diameter should be measured to ascertain iis origin. Should rotation
be too free, the check may be repeated and another leaf added: a tight rotation shows that
the clearance is yet within tolerance limits: and therefore other supporis may be tested likewise.

The maximum number of cigarette paper is three, when clearance reaches 0.075 mm (0.0030
in.) i.e. the maximum admitted clearance.

22




Fig. 35 - Check of crankshafi engd play.

Cranlshait sealing goskets.

Fig. 36 - Cigaretie paper for erankshaft-journal-to-bearing
elearance check.

Crankcase ©il sealing is granied with two rubber gaskets internally fitted of a small eoil

spring {fig. 7).

The front gasket is recessed into iis timing casing cover seat, and oil seal follows the adhe-
sion which the gaskel edge, pressed by the spring, applies to the hub.

Rear gasket is also recessed into the crankshaft rear support cover seat, and oil seal is
ascertained with such a gasket contaciing circularly the fiywheel atitachment flange.

Therefore we suggest to asceriain good sealing by a check of said gaskets and of the
surfaces contacting them; if necessary, perform replacement and lapping.

DATA, ASSEMBLY CLEARANCES ARD MAXIMUM PERBMRISSIBLE WEAR CLEARANCE OF CRANKSHAFT
AND ITS JOURMAL AND CRANK PIM BEARINGS

Data Wear limits
Assembly clearances mm  {in.)
mm  {in} mm {in,)
Crankshaft journal bearing seat diameter 66.675 - 66,687
{2.6250-2.6255)
Crankshaft journal bearing thicknes. 1.816- 1822 Betwseen cranksheft  journal 0.031 - 0.075 0.15
(0.0715-0.0717} | and bearing (0.0012 - 0.0030) (0.0059}
Crankshaft journal diameter 62.950 - $3.000
[2.4795-2.4802)
Connecting rod big end hearing seat 51.333- 51.346
diameter {2.0210-20215}
Connecting red big end normal bearing 1.8135. 1.8224 Between crank pin and con- 0.010-0.061 G5
thickness (G0714-0.0717) necting rod big end bearing {0.0004 - 0,0024 } {0.0059}
Crank pin dismeter 47,658 - 47.4678
{1.8763-1.8771)
Crankshaft journal front length 36.080- 35120
{(1.42065-1.4220)
Crankshaft front support tnrust half ring 2.31-2.36 Crankshaft end play 0.07-0.26 0.40
thickness {0091 - 0.093} {00028 -0.0102) {0.0157)
Crankshaft crankcase frent support length 31.24 - 31.29
{1.230-1.232)
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{Follows: Data, assembhly clearances and maximum permissible wear clearance of crankshaft and its journgl

and crank pin bearings).

Crankshaft journal undersizing and relative bearing overslzing

mm D254
{in, 0.OT0Q)

mm 0.508
{in, £.020}

mm 0.762

(in. 0.030)

mm 1.076

{in. 0.040}

Crankshaft journal dismeter

62735~ 62.755
(24699 -2.4707 )}

62,481 - 62,50
(2.459% -2.4607)

62,227 - 62,247
{2.449%9 - 24507}

61.973 - 61,993
(2.4399 . 2.4407)

Crankshaft journal bearing thickness

1.943 - 1.949
{0.C765 - 0.0767)

2.070-2.0786
{0.0815.0.0817}

2.197-2.203
{0.0865 - 0.0867}

2.324 - 2.330
(0D915-00817)

Crank pin diatmeter

47 404 - 47 424
{1.8663-1.8671)

47150 - 47170
{1.8563-1.8571}

46.896 - 46.916
{1.8463.7.8477)

46,642 - 46,667
{1.8343-1.8371)

-

Connecting rod big end bearing thickness

1.9405 - 1.9494
(0.07564 - 0.0767)

2.0675 - 2,0764
{0.0814-0.0817)

2.1945-2.2034
(0.0864 - 0.08467)

2.3215-2.2304
(0.0914 - 0.0917)

Thrust haif-ring thickness Oversize mm 0.1 (0.003% in.} mm 2.47-2.46 (0.095-0.097 in.)

Tightening torque

kgm b, kgm  ft. [k,
Crankshaft journal cap assembly self-locking screws 11 80 Cylinder head fastening screws 4 65
Connecting rod cap assembly self-locking screws 5.5 40 Crankshaft to flywheel assembly self-locking screws 7 51

FLYWHEEL

The flywheel is assembled to crankshaft by selflocking screws, with a torque of 7 kgm (51

ft-1b.).  Outside, with 0.175-0.325 mm (0.0069-0.0128 in.) interference, lhe engine starting ring
gear is assembled.

The cluich shaft bearing is removed using screw puller A 619027 (fig. 37).

The fiywhee! balancing check should embody all ihe crankshaft-fivwheel-clutch assembly
as shown in fig, 33,

Starting ring gear replacement requires the new part heating in oil about 100°C temperature
(212°F) and press fitting.
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Fig. 37 - Removal of bearing from engine crankshaft
using fool A 619024, &K@

I. Timing index.
Fig. 3% - Norma] dimensions of connecting rods, bushes,

piston pins and half-bearings,
A. Di i i
CONNECTIN G RODS imensions referred to assembled bushing.

Connecting rods are related to crankshaft pin through the Vanderwell type thin shell half-
bearings.

We suggest the following sequence for an accurate check up and repair of the cennecting
rod components:

1} half-bearing check up and, if necessary their replacement with oversized ones after previously
grinding the crankshart journatl;

2} check up of bushes and if necessary reaming or replacement. After replacement press fitting,
the bush should be milled to produce the lubrication of journal, and reamed with expansible
blade reamer 0 313017;

3) equal weight of the four connecting rods check up, and if necessary trueing-up of weight +3
grams (=01 oz.); _

4} check parallelism of the two connecting rod axes, and eventual correction.

Al a distance of 125 mm (492 in.) the outrun from paralielisin should not exceed 405 mm

(0.0020 in.); if outrun excess is discovered, the connecting rod should be truedwup using a fork

0T a press.

Such a check may apply device C 517823 (fig. 38) which may also check connecting rod align-
ment (piston and piston pin).

¥ig. 3% - Checking connecting rod alignment: piston
assembled with C 517693,
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Fig, 40 - Conmnecting rod and piston assembled diagram.
8. Marks of class and weight of piston. - T, Lubrication

hole. - U. Cylinder number mark, . V. Time shaft
{Arrows Indicate the dlrection of rotation of the
crankshaft).

Kesembling conpecling rods with pistons.

Use the piston pins to conneet pistons io connecting rods, minding that the lubrication
hole and the marks on connecting rods and eaps resull on the side opposite to the marks on
the piston fops (8g. 40).

Assemble pision-connecting-rod groups in the liners observing that connecting rod and
cylinder numbers are corresponding, and being located to the opposiie side of the camshafi.

The asgembling fits of the various parts and the assembly torgue may be observed at the
descripting paraghraphs on pages 28 and 28 table, and following ones on page 24 table.

PISTOQHNRS

As already for liners on the top of the various pisions in addition to the weight indi-
cation, a letier distinguishing the class io which they belong, is stamped, according to a seleciion
made with reference to the maximum diameter (F, fig. 41).

The class division is as follows:

Class A: B1.84-81.85 (¢3.2260-3.2264 in.) Class B: 85185-81.96 (3.2264-3.2268 in.)
‘Class €: 81.86-8197 (3.2268-3.2272 in.) Class D: BLST7-BL88 (3.2272-3.2276 in.).

The same sub-division is being made for the oversizing shown in the table on page 29 and
it may be observed that such classes are differing between themselves of 0.01 mm (0.0004 in.).

Assembling of various pistons should mate the same class liners, and thus the assembling
clearance, measured at the skirt base, along the diameter perpendicular io the pin axis, is
being maintained within the described tolerances 0.050-0.070 mm (0.0020-0.0028 in.).

0.20

0.35
A E1.94 . @
{7 Biss .
R o D I
z 3,911
L 3,937
DM X ‘
n R L fa.2s
[ 3,555
e
-
26,995
25.950

Fig. 41 - Normal dimensions of pistons, piston rings and pins.
Z, Metal removal area.
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Fig. 42 - Max, piston diameter check. Fipg. 43 - Cheeking gzap between ring ends as introduced
in the cylinder liners,

As a piston series is assembled, their balancing shoald be considered and the weight tole-
rance between pision and piston of =2 grams (=0.87 0z.) may be allowed, and metal from zone
Z has to be removed, if necessary (fig. 41).

The same figure indicates the main dimensions of pistons, pins and piston rings.

PISTON PINS

When reassembling pistons having work-wear their pin hole should be checked for ovali-
zation and clearance; if necessary such hole should be reamed using expansible blade tool
U 313817 until dimension indicated in the table om page 28 is reached, and which corresponds
to the pin oversizing.

Pins should be assembled to pistons with an interference of 0.002-90.014 mm (8.0001-0.0006 in)
and with reference o connecting rod bushes with a clearance of 0.001-0.010 mm {8.00004 - 0.0004
in.}. Assembly will be facilitated by piston heating in oil or water bath, at a temperature of
80°C (176°F).

Care the fitling of pins to connecting-rod bushes and to the piston bosses, to avoid difs-
culties during the first engine operation period or knocks that could rapidly augment.

PISTONMN RINGS

Three types of rings are fitted io pistons; one pressure and two oil scrapers of bevel and

U-Flex types.

Ring inspection should point out:

adhesion to liners along all circumference;

distance between gap ends of first and second ring (fig. 43);

clearance referring fo piston grooves;

ring thickness {measured corresponding to the surfaces coniacting the piston grooves).
Checks No. 1 and 2 may utilize the liner in which they work, using the least worn ount
section or , if normal new rings are being checked, using the ring gauge C 313012.

Removal and assembly of the first two rings into the piston grooves implies the plier A 618022
(fg. £4), the last U-Flex oil scraper ring is assembled and disassembled by hand and its two
ends should overlap of 8.534-10.109 mm (0.3360-0.3980 in.) when such a ring is free on its piston,
but theyv should contact as it is fitted into the liner.

To introduce pistons fitted with their rings into the liners, use band A 313018/bis as shown
in fig. 44,

If the piston ring clearances concerning the grooves exceed the wear limit shown in the
table, it is necessary fo replace bolh pistons and rings. Oversize pisien assemblings should
require also oversize rings, which have 1o be checked for their appropriate diameter when intro-
duced into the lower liner section. If such a eheck points out that in the gap exceeds 0.20-0.35 mm
(0.0079 - 0.0138 in.), the ring must be replaced; a lower gap calls for ring working with device
A 10650 (fg. 45).

e o
1

i
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Fig. 44 - Assembling of rings in piston grooves and as—

sembling of pisions in cylinder Yiners,

1. Plier A 618(22. - 2. Band A 313018/bis. - €. U-Flex Ting.

Fig. 45 - Pision ring ends grinding using 4 10850,

ttom

SPECIFICATIONS, ASSEMBLY CLEARANCES AND PERMISSIBLE WEAR OF CORNNECTING RODSE, PISTONS
AND PISTON RINGS

Specifications . Wear [imits
mm (in) Assembly clearances mm [in.) mm (in)
Connecting rod bush outer diameater 28.715-28.753 Interference  between bush —0.162. ~Q 038 -
(3.1305-1.1320) | and jts connecting rod seat] (0.0040-0.0015)
Connecting rod bush inner diameter (bush 25.997 - 25.000
prass fitted) {1.0235-1.6236} | Berween connecting rod bush 0.001-0.010 0.15
and pistor pin {0.0D0D4 - 0.0004 } {0.0059)
Fiston pin dismeter 25.9%6 - 25.990
(1.0235-1.0232)
A 81,94-81.95
(3.2260 - 3.2264)
) . . B 81.95.81.96
No{rz‘ta‘; pi;t]or;s maximum  diameter {3.2264 - 3.2268) Between cylinder liner and 0.05-0.07 0.25
;13 C €1.96.81.97 piston of the same class {0.002 - 0.0028) {0.00%8)
(3.2268 .3.2272}
D 8197.81.98
(3.2272-3.2276)
Piston pin seat diameter 25982 - 25988 Interference betwesn pin and —0.002- —0.014 —_
{1.0229-1.0231} its seat on piston { —0.0001 - —0.0005)
Piston first ring groove height 3.035-3.050
(0.1195-0.1201)
Between groove and first ring 0.045-0.072 0.15
thickness (D.0018 - 0.0028) {0.0059)
First ring thickness 2.978.2.990
(0.1172-0.1177)
Piston second ring groove height 3.015-2.030
(0.1187-0.Y193)
Between groove and second 0.025 - 0.0572 0.15
ring thickness (0.0010 - 0.0020) (D.005%)
Second ring thickness 2.978 - 2.990
{0.1172-0M177)
Gap between first and second ring ends 0.20-0.35 - - b8
as fitted into the sleeve {0.0079 - 0.0138) {0.0315)
First and second ring outer diameter 81.97-82.000 First and second ring thickness 3.28 - 3.42 —_
{E, fig. 41} {3.2272-3.2278) {0.1291-0.1346)
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(Follows: Specifications, Assembly Clearances and Permissible wear of canneétiﬁ:g"_fsaﬁs

rings)

and piston

Spemﬁca%wn)s Assembly clearances mm {in.} | Wear Kimits
mm (i, oo {in
Piston third ring {U-Flex) groove height 3.957-3.972
(0.1558-0.15464)
Between groove and third 0.020 - 0.061 815
T I~ T -
Third ring thickness 29113937 ring {U-Flex) thickness {0.0008 - 0.0024) {0.0059)
(0.1540-0.1550)
Gap beteen third ring ends, as fitted . s _
ends should contact into liner -
Third ring {U-Flex} outer diameter 8191582219 e - —_
(3.2230-3.2370)
Cversized U-Flex ring cuter diasmeter of mm 82.880-82.296
0.4-08 mm {0.0157-0.0315 in.) {3.2630 - 3.2400 in.}
Piston pin and connecting rod bush oversizing scale
Oversizing mm (in.} 0.2 0.5
(0.0679) (0.0187)
Pin diamater . mm {in) 28196 - 26190 26.498 - 26.490

{1.0313.1.0311)

{1.0437 -1.04293

Connecting rods bush diameter {after pressfitting, the ma-

chinad dimension)

mm (in.}

26.197 - 26.200
£1.0314-1.0315)

26497 - 26.500
{1.0432 - 1.0433)

Liner, pistons and piston rings oversizing scale

Oversizing

mm {in)

Liner inner diameter {*}

mm {In.}

Piston maximum diameter {*}

mm  {in.}

1st, ?nd ring outer diameter

mm  {in.)

a1
{0.0039}

0.2
(0.0079)

0.4
{0.0157)

0.6
{0.0235)

08
(0.0315)
1
10.06354)

1.2
(0.0472)

1.4
(0.0551)

1.6
{0.G630)

1.8
{D0709)

2
{0.0787}

B2.10-82.14
(3.2323 - 3.2340)

82.20-82.24
13,2362 -3.2878)

B2.40 - 82,44
(3.2447 -23.2457)

B2.60 - 82.64
13,2520 - 3.2535)

82.80-5284
{3.2598 - 3.2614)

83.00-83.04
(3.2677 -3.2693)

83.20 -83.24
(3.2756-3.2772)

83.40 - 83.44
{3.2835-3.2850)

83.60-83.04
(3.2913-3.2929!

83.80-8384
13,2992 -3.3008)

B4.00 - 84.04
{3.3071-3.3087)

82.04 - 82.08
(3.2299: 3.2315)

82.14-82.18
(3.2339-3.2354)

82.34 -532.38
{3.2417 - 3.2433)

B2.54 -B2.58
{3.2496-3.2512)

§2.74 - 8278
{3.2575-3.2590)

82.64 - 282,98
(3.2653 - 3.2669;

83.14-83.18
(32732 -3.2748)

83.34-83.38
{3.2811-3.2827)

83,54 - B3.58
{32890 - 3.2905)

83.74-83.78
{3.2968 - 3.2984)

83.64 - 83.8
13.3047 - 3.3063)

82.07-82.10
(3.2311-3.2323)

8217 -82.20
{3.2350- 3.2352)

B2.37 - B2.40
(3.2429 - 3.2441)

82.57-82.40
{3.2508-3.2520}

82,77 - 82.80
(3.2587 - 3.2598)

82.97 - 83.00
{3.2665-3.2677)

83.17-83.20
(3.2744 - 3.2677)

83.37 - 83.40
{3.2823 - 3.2835)

83.57 - 83.60
{3.2902 - 3.2913)

83.77 - 83.80
[3.2980 - 3.2992)

B3.97 - B4.00
{3.3059 - 3.3071)

{*) Each oversizing embodies 4 classes A, B, C, D, differing betwsen themse
fopment of such subdivision and the [ower Timit of class A and upper limit of class D have

been simply stated.

tvas of 0.01 mm (0.0003% in.}; lack of space prevents deve.
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LUBRICATION

Force feed lubrication of engine, by gear pump fastened to crankcase lower section and
driven by timing-shaft-integral helical gear.

0il normal pressure is of 30-35 waler meters {43-50 p.s.i); engine sump and system oil
supply is of 5,5 kg (12 1b.) and oil grade is shown in the replenishment fable.

The lubrication system is illustrated in fig. 46 and in addition to the foregoing gear pump
it embodies also:

, Fig., 46 - Engine lubrieation diagram.
i. Oil pressure gauge. - L. Ofl filler. - 3. Vent pipe. - & Sump oil dipstick. - 5. Timing shaft central bush fastening screw. -
6. Ofl pressure seiting valve, - 7. Cartridge type ofl filter. - § Ofil pump. - 8, Pump intake pipe strainer with flser. -
16, Sump ofl drain plug.
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Fig. 47 - Pump-bedy versus gears
clearance ¢heck.

9. Strainer and suction pipe - 11, Pres.

sure pipe. - 12, Pump body and gears. -

13, Pump and firing distributor control.

-~ gauze filter on pump suction pipe (9):

— a shunted cartridge fiter (7) located on the left side of engine crankase:
— a pressure setiing valve (6), outside the crankcase;

— a coloured scale pressure gauge, for checking pressures (1).

CAUTION. - Timing system gears and chain lubrication by o0il jet flowing from crankcase
hole (15, fig. 12), and communicating with the oil duct lubricating the timing shaft front sup-
port. Therefore mind that such a hole be not clogged.

OiL PUMP

During overhaul check the driving and driven gear teeth. If deteriorated, or worn th
gears should be replaced.

Ascertain thai between gear periphery and pump body the wear limit be not exceeding 0,2
mm (8.0098 in.): use a feeler gauge for such a check, as shown in fig. 47.

The pump driving shaft should not exceed a wear limit of 6.20 mm {0.0078 in.) with reference
to its guide.

Pump sirainer gauze filter should not be clogged or torn.

12,100 ? ]
12,200 :

38,025
38,087 I

12,045
$2.0B0

37,95%
38,000

12,068
12,109

az.y90
32,760

i B B A e

¥ig. 48 ~ Main dimensions of the oll pump components.
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Fig. 45 - Ol filter components. Fig. 50 - Ol pressure setting valve components.
1. Container. - 2. Seal gaskets. - 3. Filtering cartridge. -
4. Cover gaskeil. - 5. Cover,

i

O3 Biter moinienance,

The shunt oil filter maintenance should be particularly cared for, as this filter has much
importance for a good engine lubrication.

This oil flter is composed by a plate container of a filiering element (fig. £38).

Oil colour should be observed during the engine sump cil level check by the dipstick. If
dark, the filler should be checked, during engine operation for a few minutes, in order to heat
the oil io the operational temperature,

Should the flter body remain cold, its inefliciency is ascertained. Nevertheless check the
passages, or the fillering cariridge for dirt to trace the trouble. Therefore oil passages should be
cleaned or the fillering oil cariridge replaced,, to restore normal conditions. 7

The two gaskels (2, fig. 49) should also be checked for conditions; find them at the upper
and lower ends of the filtering cariridge, and if necessary replace them. In addition ascertain
their regular assembling, fo prevent oil passages through the filter body, without flowing through
the filtering plug.

About every 300 hours substitute in any case the cariridge independenily from the perio-
dic checks.

Take care to avoid engine operation as filter is deprived of the filtering cartridge, because in
addition to irouble due io unfiltered oil, a too high loss of pressure could follow. New engine
calls for fillering elemeni substifution after 60 working hours.

Suction pipe filter need no particular maintenance; we suggest at each oil drain to remove
the sump side cover, and to clean the gauze using a brush and kerosene.

CAUTION. - Engine lubrication should be attentively cared for. Adequate grade cil should
be used, and oil drains and carfridge replacement should take place at the reqguired periods.

Ol pressure setfing valve.

The sefting valve, of which the components are illustrated in fig. 53, has fized calibration and

therefore needs no setting. When erratic, the spring should be checked against specifications
on page 33.
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SPECIEICATIONS, ASSEMBLY CLEARANCES AND PERMISSIBLE WEAR QF THE Ol PUMP. "Gmmmms
AND OF THE PRESSURE SETTING VALVE S

Specifications

. Assembly clearance mm  {in.) Wear fimite
mm  {im) mm (in.}
Pump body gear seat inner diameter 32.900-32.950
{1.2953.1.2572}
Bevween seat and gear dia- G.110-8.190 8.25
meters (0.0043 -0.0075) (C.0098)
Driving and driven gears cuter diameter 32.760-32.790
{1.2898 - 1.290%)
Pump body gear seat depth 38.025 - 38.087
{1.4970-1.4995)
Beiween seat depth and gear 0.025-0.126 D20
width (0.00310-0.0050) {0.0079)
Gear width 37.961 - 38.000
{1.4945.1.4951)
— _— Between gear iteeth flanks 0.15 0.25
{0.0059) (0.0098)
pump body driving gear shaft seat 12.016-12.043
diameter (0.4731-0.4747}
Between pump body seat and 0.016 - 0.061 0.20
driving gear shaft {0.0006 - 0.0024) {0.007%)
Driving gear shaft diameter 11.582-12.000
{04717 -0.4724)
Driven gear shaft diameter 12.045-12.060
(0.4742 -0.4748)
Between shaft diameter and 0.006 - 0.064 015
driven gear hole diameter {0.0002 - 0.0025) {0.0059)
Driven gear inner diameter 12.0646-12.109
(0.4750 - 0.4767)
Control suppoert shaft seat inner diameter 12,050-12.077
{0.4744 . 0.4755)
Between shaft seat and pump 0.050-0.095 0.20
contral shaft diameters {0.0020-0,0037) {0.007%)
Ol pump and firing distributor contrat 11.982-12.000
shaft diameter (DA717 -0.4724}
Setting valve seat inner diameter, on 11.016-11.043
valve body {0.4337 - 0.4348)
Between setting valve and its 0.0146-0.041 0.20
seat (0.0006 - 0.0024) {0.007%)

Qil pressure setting valve diameter

10,982 - 11.000
{0.4324 - 0.4321)

il pressure setting valve spring characteristics

Free spring length mm 43.5 {in. 1.7%}
Spring length wnder lecad mm 295 (in. 1.16}
Check lozd kg 37.8-382 (lb, 83.3- 84.2)
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FEEDING

AfR CLEANER

An accurate servicing of the air cleaner is suggested to grant engine long life, especially
where operation ifakes place in very dusty air.

To this end, remove the oil cup (7, fig. 523, remove ring (9) and also the lower fillering mass
(16) and pre-cleaner (2). The fillering mass surfaces will be cleaned with a dry brush, and
the dust removed from the filier inner surfaces, and from pipes, especially the central one (12)
and from precleaner. The removed filtering mass and the one still fastened io the filter body,
shall be dipped into a coniainer with kerosene.

Before fiiter replacement wait until the masses are well dried and drain the oil from the
cup, which shall be refilled till the level shown in fig. 52

) Fig. 51 . Feed pump components. Fig. "2 - Air clezner section.
1. Diephragm control. - 2. Diaphragm. - 3. Suction valve. - 4. Suction and 1. Pre-clea aer fastening screw, - 2. Pre-
pressure valves spring. - 5. Pressure valve. - 6. Fuel container. - 7. Gauge filter. cleaner, centrifugael, - 3. Pre-cleaner

fastening clamp. - 4. Air-duct to en-
gine. - § Gasket between cleaner body

GASOLINE FEEDING and oil cup. - 6. Oil level. - 7. Oi cup.

- & Oil-cup fastening screw. - 8. Bot~-

- Gasoline feeding system includes: tom filter-element retaining snap ring.

—- the tank: - 10. Replaceable bottom filter element.

' - 11, Fixed filter element. - 12 Cen-

— the flier and cup; tral air duct. - 13. Pre-cleaner inspec-
— the feed pump; tion port.

- the ecarburetor.

FUEL TANK

Tractor overhaul should include an accurate cleaning of the tanks and lines. Any crack must
be welded, after draining the tank, refilling with water without refitting the gasoline filler cap.

BOWL FILTER

The bowl filler, between the tank and the feed pump, prevents the foreign matters fioated
by the gasoline to damage the feed pump components and clog the carburetor passages.

This filter features a decaniation bowl and a cylindrical gauze filter.

The filter overhaul consists simply in the cleaning of the bowl and of the filter, using an
air jet or the substitution of this last element if impaired.
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FEEDING PUMP

conirol tie-rod.

The pump upper section feafures: a fuel container () used to prime the pump, the gaunze
filter (7), the suction (3) and pressure (5) valves with their springs (4).

The lower section is filted wiih the pump diaphragm (2) and iis control (1).

No particular attention is due to the feed pump; neveriheless we suggest o periodically
inspection it, and remove foreign matters collected into the container or on the gauze filler.
In addifion wash both suction and pressure valves and replace them if worn-out; check the
springs efficiency and if deformed, replace them.

Springs should never be changed with each other during the reassembling: the pressure
valve spring contains grealer number of turns,

Before replacing new diaphragms immerse new paris in kerosene for af least 15 minutes.

CAUTIONS

Failure of gasoline to reach the carburelor may be traced to:
— empty gasoline fank;
— bowl filter clogged;
— impaired feed pump diaphragm:
— slackened upper covers screws or assembling the two pump sections;
— feed pump gauze filter (7, fig. 51) ciogged;
- impaired valves (3, 5);
- 1nnelastic or broken springs (4);
— feed pump control lever (1) showing excessive wear on surface contacting the cam.

CARBURETOR

Specifications and adfustement of the SOLEX C 26 NH carburetor.

Body diameter . . . . . . . . . . L 26 mm (102 in.)
Choke diameter . . . . . . . . . . O . 21 mm (0.83 in.)
Main jet diameter . . . . . . . . . . . 1.25 mm (0.049 in.)
ldle jet diameter . . . . . . . . . . . 0.60 mm (0.0236 in.)
Emulsion air jet diameter . . . . . . . . . 1.25 mm (8.049 in.)
Needle valve seat diameter. . . . .. 1.30 mm (8.051 in.}

Well (without mark, integral to emulsion air jet)

Float weight . e e e e e

Float level (see page 37 «Instructions for carburetor
overhaul») . . . . . . . . . .. . 26 mm (102 1in)

10,5 gr (0.37 oz.)

This carburetor, horizontal type, has the following characteristics:

— anti-icing, allows good carburation also with notably humid and cold air;

— gives a good carburation also when the tractor operates on grounds of notable crosswise
and longitudinal slope;

— starting is fitted of synchronizing control between the starting butterfly and the main one;

- the starting butterfily opening as engine is runnping, is auiomatically caused due 1o suction
prevaling downsiream of butterfly;

— fioat chamber and starting functional air and the air for idiing and maximum ouiput, is in-
taken from the main carburetor inlet, located downstream of filter. This advantages the
prevention of dust entering the foat chamber and keeps consiant the pressure difference
between intaken air and the air existing within the Venluri, independently from air cleaner
operational condilions, in order to maintain an evenly rich mixture.
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Fig. 53 - Solex C26NH carburetor functional diagram.
1. Gasoline feed line, - 2. Starting bufterflies synchronizing
tie-rod. - 3. Starting buiterfly. - 4. Siarting butterfiy
recoil spring. - §. 7. Float chamber zir intake. - §, Main
Jet air nozzle. - 8, Idle jet air intake. - 8. Starting but-
terfly control tie-rod. - 10. Butterfly adjustment screw. -
11, Meain butterfiy eontrol tie-rod. - 12. Starting butterfly
opening choke lever. - 13. Main butterfly. - 14. Idle mix-
ture flow hole. - 15. Mixture adjusiment screw. - 16,
Idiing flow duct, - 17. Idling well. - 18, idling jet - 19,
Main jet. - 20. Full load and starting well. - 21, Float. ~
22. Needle valve,

Progressive starter.

The progressive starter device allows of prompt engine cold starting, actuated by a relevant
control and it should progressively be excluded according to the engine increasing heating, until
complete exclusion, as soon as the engine might have reached a regular funectional femperature.

As starting control knob is fully pulled, the buiterfly (3, fig. 53) through tie-rod (9) beco-
mes completely shul. On such a position lie-rod (9) and through tie-rod (2}, articulated to the
same lever, lightly opens the main butferfly (13) in order fo set up conditions favourable to car-
buration. Under such circumstances, i.e. the starting butterfly being closed and the main butterfiy
lightly open, a very rich mixture is being produced, which serves to the starting.

After engine starting and its speeding up io a given speed rate, the suction efecis down-
siream butterfly (3), prevails against spring (4) elasticity, and the opening of such a butterfly
will follow (independently from the operator, and the starting device control knob being still
compietely pulled out). This prevents excessive mixture enrichment after starting. Such a
device allows, therefore, a succession of positions, available for regular starting under all
conditions.

The observation of the carburetor giagram shows that the suction brought about by the
nearly total shutting of the main butterfly, sucks into the choke minimum section the mixture
produced into well (20), together with the air flowing through metering nozzle (§), which is
being additionally mixed o air intaken through the starting butterfiy main duct (3).

CAUTION. - Atter starting, the knob should be pushed back.
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Fig. 54 - Overali view of carburefor.
2. Starting butterfly synchronizing te-

rod. - 4. Starting butterfiy recoil

spring. - 9. Starting butterfly control )

tie-rod. - 12. Starting buiterfly part- Fig. 55 - Carhur&.ztor and float chamber.

opening lsver. - 14. Idling mixture 1. Gasoline inlet line. - 2. Starting bgtterﬁy synchronizing tie-rod. - 8.

flow hole. - 15. Mixture adjustment Starting buiterfly control tie-rod. - 15. Mixture adjustment screw. - 18, Idling
BOTOW. jet. - 18, Main jet. - 21, Float. - 22, Needle valve.

Idling.

As main butterfly (13) is closed the engine suction sucks gasoline from well (17) through
the hole (14).

The mixture takes place as gasoline meets the air entering from intake (8), and is dalivered
from duct (16) down siream of the butterfiy and through ringorifice of the hole (14), and from
the screw (15) taper end.

Screw (15) adjusts and corrects the amount of mixiure delivered from the idling nozzle, in
order to meel the engine requirements for a best idling.

Full load functioning.

The main butterfly (13) being opened, the suction infakes the gasoline from well (20).

The gasoline is mixtured with air entering from metering nozzle (6), and such a mixture
escapes from the pipe positioned at the choke minimum section (the max. suction zone).

Constant level floal chamber.

Float chamber is fitted with a float (21, fig. 55), which aciuates the needie (22) protruding
from iis seat. As the fuel reaches the proper level, the float actuates the shutiing of the flow
aperture and stops fuel delivery.

Carburetor irouble shooling.

As engine inspection detects impaired carburation, the causes may be traced as follows:

Carburetor flooding: check the needle valve for seat Iezkages.

Impossible cold starting of engine: it follows clogged-starting-jet, or as conirpl displace-
ment is partly “prévented.

Starting impossible when engine is hot: check for clogged jets or clogged inner passages or
for irregular idling system setling.

Acceleration difficulties: check the main jet for clogging, or for main air metering nozzle
obsiruction.

Ezxcessive consumption: it is related to the main air-calibration nozzle.

CERBURETOR OVERHAUL INSTRUCTIONS

Level.
After removal of the carburetor float chamber, the needle valve seat and float are easily

inspected.
Before checking the float-chamber fuellevel, verify thatl:
— the needle-valve seat be well screwed and tightened with inserted gasket;
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— the calibrated hole of the needle-valve seat, should be free from foreign matters and not
bent or worn;
— the needle should be free in its guide. If leaking occurres, both valve and needle should be
replaced;
— float be not deformed or broken and prevented to oscillate due fo excess of friction.
Overturn' the carburetor to check the fuellevel, measuring the distance between the float.
chamber plain, bearing upon the gasket, and uppermost profile of float: the measured distance
should be of 26 mm (1.02 in.) (fig. 53).
Fuel level adjustment requires adjustment of the gasket-thickness located on the needie-
seat as follows: to augment the level, the gaskel-thickness should be decreased correspondingly
to the required variation, whereas it should be Increased for the reverse adjustment.

Butierfly components.
The butierfly shafis should freely rotate inio their guides even if engine is very hot.
Ascerlain that no excess of play and buiterfiy deformation are present, becanse they would
cause engine irregular functioning, especially when idling and starting. If necessary, replace
the butterfly and shafilets assembly.

Cleaning of inner passages and gauged components. o -

We suggest the following procedure for the carburetor general cleaning:

Inner passages. - All gasoline passages have the diameter as required for best functioning;
it is therefore necessary {o remove deposits and incrustations originated by fuel, which would
impair functional conditions. Use gasoline and a compressed air-jet for cleaning purposes;
avoid using metallic points which could enlarge passage size.

Gauged components. - Full-load and idling jet-holders, and the jets, are removable using a
normal wrench and screwdriver.

The gauged components cleaning requires a washing in gasoline, followed by a compressed
air-jet blowing, metallic point use being absolutely prohibited.

To avoid functional trouble ascertain, when reassembling the carburetor, that all parts be
screwed 1o their seats providing sufficient seal.

Idling adjustment,

Idiing adjustment device features a butterfly closing adjustment-screw (10, fig. 56) and a
mixiure adjustment screw (15, fig. 56). '

Fig. 56 - Overall view of the carburet
1, Gasoline inlet line, . 2. § Ay symen

tig-rod. - 8. Starting butterfiy control tie-rod 0. But 4, Sprin i i i i
.- 18, - - 4, . - 5. Spring ceniering-ring. - . Bearing. - 7.
terfly adjustment screw. - 13, Staytin ; PrIng. - : ; : g
- -1z g butterfiy opening Centrifugal weight. - 8, Centrifugal weight pivet. - 9. Bod
control Jever. - 13. Main butterfiy. . 15. Mixture i 19, Generator, BOL pITOL. - 8. Body.

adjustiment screw,

. . Fig. 57 - Governor sectioned,
tarting butterfly synchronizing 1. Bhait. - 2. Centrifugal-weights cover-support, - 3. Bush.

{Arrow shows the thickness adjustment shims between
governor and generator).
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The butterfly adjustment screw allows its opening setiing, whereas the mixture adjustment
screw aims fo set the mixture amount flowing from the idling passage,"=:';']jhé';_: ictuire is dispersed
into the engine sucked air, through the gap offered by the butlerfly idling position: thus a better
mixture-grade is being produced as fit for regular engine operation. SRR

Idling adjustment should be when engine is both hot and running, and the su.ggested pro-
cedure is as follows:

— the butterfiy stop screw should be lightly screwed down (10, fig. 56), thus increasing the engine
speed rate;

— after, slack the mixture richness adjustment screw (15, fig. 56) until the engine begins « hun-
ting », and progressively tighten it until engine runs regularly;

- lastly, slowly unscrew the throtfle adjustment screw, until the engine speed-rate runs at its
towest idling. Should the engine show a residual light « hunting », the idling air setting-screw
should be lightly tightened.

In any case avoid the mixture adjustment serew to be completely tightened.

NOTE. - This servicing should be particularly cared for to avoid excessive gasoline con-
sumption when engine runs at normal speed rate.

GOVERNOR

Centrifugal weight type governor (fig. 57), operating at all engine speed rates, being keyed
to the generator armature spindle extension, at the generator rear end.

This assembly needs no functioning adjustment; the overhaul is limited to check the spring
(4) efficiency, and the clearance beiween spindle (1) and bush (3), if nol exceeding 0.02 mm
(0.8079 in.).

Bush (3) replacement by punch A 313009. Before reassembling the weight carrying cover (2),
refill the governor body using Fiat grease G9

The only servicing adjustments concern the contro! tie-rods, as illustrated in fig. 70.

INTAKE AND EXHAUST MANIFOLDS

Al manifolds (fig. 58) should be carefully cleaned and the intake passages freed from dust
deposits and the exhaust one from carbon incrustalion.

Check the cylinder head bearing surfaces for hent. If necessary grind them on the surface
grinder, or using a file.

Fig. 58 - Intake and exhaust manifolds.

39




COOLING SYSTEM

Engine cooling by water circulation, controlled by a thermostat, fitted info the cylinder-block
water outlet-pipe (7, fig. 17).
The system components are:
— watler pump;
~- thermaostat;
— radiator;
~— fan.
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Fig. 59 - Water pump section.
WATER PUMP

The water pump is a blade impeller centrifugal fype, its spindle rotating on ball bearings,
fitted with a plate-cased rubber-gaskei sealing (fig. 59).

Stripping out, overhaul and reassembling.

The impeller, Fan, driving pulley, cover and assembling-key,
should be removed; and the impeller slided
ouf, complete of spindle,

Bearings. Remove 7Front sealing-gasket, the stop-ring,
bearings and the spacer.
NOTE. - If possible, avoid removal of the
sealing-gasket as, if not much careful, it may
be damaged.

Inspections. Check for efficiency front and rear sealing
gaskets; ascertain that bearings are smoothly
running; remove the lime deposils from water-
contacting surfaces.

Reassembling. Check that the impeller plane be slightly be-
neqath the cover assembling plane (fiy. 61},
and check that between the impeller blades
and the pump body there is sufficient clearance
to allow free running.
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Fig. 60 - Water pump main dimensions.
(Impelier is supplied with spindle).

THERMOSTAT

The thermostat is assembled into the cylinder block water outlet (7, fig. 17) and ascertains
rapid engine-temperature increment until a proper operating temperature is being reached.
Effectively, at starting, the thermostat being closed, the water circulates only through the crank-
case and the cylinder-head, the radiator being excluded. But, as soon as temperalure Increases,
the thermostat bellows extends, and the valve being opened, the circulation through the radiator
takes place.

The thermostat has a fixed calibration and needs no seiting. Functional temperature-range
is as follows:

— beginning of opening 82.872C (179.6-188.6°F)
— end opening e .85 C (194 -203° F)
— valve maximum displacement §-8 mm (0.24-0.32in.)

Check the thermostat regularily of functioning by placing it into a water-heater and immerse
also the bulb-thermomeier found on dashboard.

RADIATOR

Fxcess of water heating, experienced during engine functioning, calls for wvarious checks:
after a thermostat check-up, asceriain that the radiafing mass be not prevented by oufside
obstructions and limestone incrustations inside the iubes.

Such incrustations, inside the radiafor and the cooling sysiem circuit, may be removed with
accuraie cleaning, as the radiator is installed on the tractor; the procedure is as follows:

_ make a solution of 300 grams (10.6 oz.) of sodium carbonate in about six liters of water (1.3
imp. gal.) and strain the solution through a cloth;

— fill the radiator with the solution, and run the engine, nearly idling speed, for about 10
minutes. Drain the radiator;

¥ig. 61 - Check of distance between the pump assembiing Fig. 62 - Checking fan blades for disteruen using 2

plane and the impeller plane. surface gauge,

1. Pump cover.
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— yefill the radiator with clean water, and run again the engine, and drain it again; if necessary
repeat such rinsing,
Check radiaior for eventual leakages.
Water leakages may be located by a pressure iest.

NOTE. - Free the radiator steam-exhaust-pipe if clogged by calecareous scale or soil to
avoid abnormal pressure rise into the cooling system.

FAN

Fan blade unbalancing makes rising noise during engine fests and should be checked and if

necessary irued up.
A surface gauge of which the point bears upon the fan blade, may point-out the fan con-
ditions if blades are slowly rolated (62).

Replocement of generalor and fan driving-belts, i -

To replace belling, when {raclor is fitted with hydraunlic-lift, avoid the control-pump removal,
but proceed as follows:

— remove the bolt assembling the hydraulic pump control shaft to sections (63), after removal
of the nut fasiening split pin; slide lengthwise the shaft section assembled to the pulley,
towards the pump;

—- glacken screws fasiening the generalor support to the belt stretcher (2, fig. 8).

Fig. 63 - Hydranlic pump conirsl shaft.
2. Shaft sections union bolt,
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ENGINMNE REASSEMBHNG

To speed up reassemblmg, fit the timing gear case and the rear suppgrt
case, which shall be mounted on the rotary stand ARR 2216, using the sturupy_

procedure is as follows:

Components being assembled

Lines and pistons.

Camshaft.

Crankshaft.

Fig. 64 - Checking projection of cylinder liners on engine
block.
1. Tool A 313013, assembling the liners to the engine
crankease. - 2. Straight edge C 517011,

Crankshaft rear cover and seal gasket
(3, fig. 66).

Procedure and coutions:

Fit piston connecting-rod-units into respective
liners, caring the piston ring introduction
using the band AJ13018/bis.

Piston pins and conneclting rods fitting to
pistons, should be according fo instruciions
on page 26.

Liners reassembling is related to correct fitting
of the gaskets (19, fig. 14); after reassembling,
check liner projecticn upon engine block,
which should be within the range limits shown
in the table on page 13; use straight edge
C 517011 and feeler gauge (fig. 64).

Mount tool A313013 to fasien liners, using the
same screws and washers normally connecting
the cylinder head; overturn (180° rotation) {he
crankcase; fit the camshaft support bushes
and tighten the relevant screws to their seals
(8, 11, fig. 11, 18, fig. 14); from the crankcase
front end, slide in the camshafl, and after
assemble lo it the bronze stop-plate, and the
three screws provided of the fwo stop-plaies.

Fit the crankshaft journal half-bearings to the
three supports, and the thrust half-rings 1o
the front support, ofier having checked the
half-bearings thickness against pariations fol-
lowing grinding of the crankshaft journals, if
necessary;

check clearance between journals and half-
bearings, according to indications on page 23.

NOTE. - When fitting journal bearing caps,
ascertain that the number marks be facing
the same side as those marked on crankcase
(fig. 65).

The cap self-locking screws fightening, should
be performed using the torque-wrench ap-
plying a torque of 11 kgm (80 [I1b.).

Check that.the crankshaft end play (fig. 35)
be within the limits provided in the fable on
page 23.
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Fig. 65 - Crankshaft journal caps tightiening, and posi-
tioning of numbers marked on caps and crankease.

Connecting-rod big-end caps.

Flywheel.

Timing gears.

| Fig. 87 - Timing pears,
. (NOTE. - Reference marks on gears are soineiding before
the T.D.C. t»akes:‘ place, When the first cylinder intakes).

"y

Fig. 66 - Using torque wrench fo apply a torque of 55 kgm
(40 ft-1b.} for the conmnecting rod big emnd cap tightening.
3. Cover with rear sealing gasket.

Fit the caps with the half-bearings, after
checking if the clearance between journal and
half-bearings is within limits, as shown in the
table on page 23.

After assembling, the number marks on ceps
should correspond to the cylinder numbers,
found near to the connecting rod assembling
plane (U, fig. 40).

T'he self-locking screws tightening lorque is
55 kgm (40 T-1b.).

Set the crankshaft with ifs no. 1 cylinder at
the T.D.C. and position the flywheel so ihat
the mark T.D.C. 1-4, marked on the external
face, be corresponding to the timing index.
Use the torgue wrench to tighien the self-
locking screws to a torgue of 7 kgm (51 fi-1b.).

Fit to the crankshaft end the gear bearing
ring, its elasiic stop and the key.

Set the crankshaft no. 1 web its T.D.C., and
at the same time fif the end of the shafis with
gears and chains, Mind that the gear reference
marks be in correspondance and thai the
chain siretching fins be facing the crankcase
{flg. 67},

A

e

Fig. 68 - Cyvlinder head screws tighteﬁin‘g sequence,
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0il pump, complete.

Engine sump.

Tappets.

Cylinder head (fig. 17)

Push rods, rocker arms and their supporis,
and housing cover.

Crankshafi pulley.

' Cylinder outlet pipe, complete of thermostat

(fig. 17).

0il filler, pressure-seiting box and filter inlet-
and-outlef™pipes.

The resistance, coil, and firing disiributor with
its support, and the sparking plugs.

Fit to camshaft the hourn
and the complete cover.

. ing-gear

Fasten the pump to the 'cmnké;igﬁé-_nndith.e
strainer to the crankshaft central journal-cap.

Ouverturn the crankshafl (180 rotation) and

using tool A413055 (fig. 11} fit the iappets
into their seats.

The cylinder head should be fitied with: the
valves, the intake and erhoust manifolds, pro-
vided of the generctor and slarting molor
shield, the carbureior, the water pump. com-
plete of fan and oil filier.

Lay upon the crankcase, the gasket and fasten
the cylinder head with the screws and ihe
steel and copper washers.

The tightening forque is & kg {65 fi-Ib.) applied
gradually to the screws according to the se-
quence of fig. 68 diagram.

Two series of push rods, easily detectable, one
for the exhaust, being of equal diameter and
the other, for the intake, having fwo-diameter-
rods of different metals are fitted to conirol
the engine valves through rocker arms.

After fastening both azles and rocker arms
the valves should be adjusted accordmg to the
instructions shown on page 20 and concermng};
the timing checks.

Keyed to the crankshaft, it is fastened: w'zth
nut and stop plate.

Between the flanges attaching the pipe to the
cylinder head, fit the gaskefs. -

The reassembling of valve components should
follow the suggestions at fig. 50,
Fasten to crankcase the filter oil outlet pipe,
atter assembling of the firing distributor
support. '

Fasten the resistance and the coil to the sup-
port opposite side, and [asten the side 1o the
Himing housing:

mount the oil-pump cont'rol and-firing disiri-
butor support, and fasten ifs upper and front
side to the crankcase using the screw at-
taching the oil outlet pipe fo the filier;

fasten to its support the firing distributor and-

fit ifs cap’
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connect the firing plugs fo the corresponding
numbered cables.

Starting motor, the generator, fitted with the Tighien the starting motor inner nut with the
governor, and the control belting. wrench A4 117068

To assemble the generator it is necessary the
coincidence of the dowel projeciing from ifs
irame with the relevant support hole.

Afier the assembling, the governor control
lever-end should be housed into the relevant
governor-shaft recess.

NOTE. - The generator control-pulley fastening
nut tighiening-torque should be of 7 kgm (51
fidb.} and the speed-governor case 10 armature
fastening torgue of 2 kgm (14 ft-1b.).

After belting assembli'ng: its tEnsion may be

adjusted by pulling the generator outside, and

tightening the sireifcher screws (2, fig. §) when,

applying a slight pressure by hand, the belt
S seftling is of 1-1.5 cm (0.39-0.59 in.).

Fig. €% - Adjustment of clearance between valves and Ezcess tension might rise abnormal pressure

rocker arms. upon the generclor-and-water-pump spindle
bearings.
Feed bump and piping. Hount the pump and its insulating plate to

the engine crankcase.

ENGINE BRAKE TESTING

Install the engine on the test bench, checking the alignment between crankshaft and brake
shaft; connect the cooling water, the gasoline and the exhaust gas pipes.

Energize by a 24 V battery the starting motor.

Refill to normal level the engine oil sump. Start the engine and measure the access of oil,
Tuel, and water leakages; the oil gauge pressure should be normal, ece. If necessary, eliminate
trouble before testing.

The run-in period is related to the previous overhaul importance of its components. After
general overhaul the run-in cycle should be applied by degrees, during about two hours and the
speed rate increasing from 1000 to 2500 rp.m.; a gradually applied braking to the increasing
facility of engine rotation, keeps the r.p.m. rate within the required speed level.

As run-in is ended, the engine operation of about 15 minutes a! its maximum oulput, will
precede the check-up of the developed power.

To check outiput, set governor as stated at page 49, caring the main throtile extreme setting
and idling setting.

For power testing we suggest to use the tractor belt pulley to operate the fest-bench driven-
pulley, taking care that the belt sliding be within the 3% limit. If necessary the belt slipping
may be reduced by a proper adhesive,

T

NOTE. - The output of a freshly overhauled engine, afier only iwo hours of run-in, cannot
reach the initial specification figure, which will be reached as the engine run-in is compieted,




TEST BENCH ENGINE OUTPUT

Qutput corresponding Qutput  eorresponding ' Nacs. -
. S5ary
Speed rate to a2 two hour engine to a 20 hour engine 100 cm?{??:? ;::;
runin ren-in ok el o
R.P.M, HP HP " see. -
Maximum speed rate .
{under lead) 2500 not less than 35 not less than 38 approx. 20
Maximum torque 1400 not less than 24 riot less than 26.5 approx, 44
Maximum speed {(under no rnot more than
load) 2650 -270C — —_— —
idling {under no load) 480 - 500 — j— ——

BELT PULLEY ENGINE DUTPUT

Belt pulley Cutput corresponding | Gutput  corresponding | Necessary time to use
Engine spesd rate speed rate to a 2 hour engine]to a 20 hour engine {100 em? (6.1 cu, in.)
run-in run-in of fuel
R.P.M. HP HP sec,
Maximum speed rate
{under load) 2500 1400 - 1415 not less than 32 not less than 34 approx. 30
Maximum torgue Tadd not less than 22 not less than 24 approx. 44

Maximum speed

not more than

{under no load) 2650 - 2700 1400 —_ e —

Idling {under no lead) 480 - 500 300 . 325 — — —

NOTE - The foregoing power specifications are admitting a tolerance of less 5% ; consumption data admit a tolerance in excess of 5%.

GOVERNOR CONTROL TIE-RODS ASSEMBLY ADJUSTMENT

The centrifugal weights type governor functions at all engine operating speed rate and is
keyed at the rear of the generator shaft extension.

Good engine operation requires the governor conirol tie-rods adjustment, as follows and
according to the scheme of fig. 70.

BN

As engine is stopped.

— Check for free oscillation levers and artienlation (g). The articulation adjustment requires
the castellated-nut nearing and its unscrewing, corresponding to one or two nuts-slots. In addi-
tion, ascertain that the lever (q) be centered into the governor shaft slot (5); if necessary,
adjust by displacing thicknesses (p);

— ascertain, after removal of governor spring (m), that shaftlet-run (5) be of about 7 mm {(0.28
in.): for such a displacement, use tool A 217043 (fg. 72);

__ ascertain that the accelerator controllever-clutch be so adjusted that it be necessary {o apply
to the control knob a weight of about 8 kg (18 1b.), to lower it to the position of ¢« completely
accelerated » (Le., the carburetor main-throitle being completely open). On such condilions
the displacement of the lever under action of the recoll spring (m) of governor, is being
avoided, when the engine is accelerated.

The cluich adjustmeni is through the nut (0);
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.

Fig. 71 - The tractor viewed from the carburetor and governor conirol tie-rods side, (For reference see fig. 70).

__ ascertain that, the accelerator lever being put at the idling position, the main butterfiy
being close, the distance between the adjusting tie-rod to pivots (n), be of 78-80 mm (3.07-
315 in.) in order to impart, during the assembling, a light pre-load to the governor spring (1m);

— completely lower the governor control lever (¢), disconnect tie-rod (il1) from lever (e) and
after completely opening the throitle, ascerlain that the iie-rod {11) end be displaced back-
wards of 4-6 mm (0.16-0.24 in.)) with reference to the attachment hole found on lever (e).
Different conditions call for resetting through adjustable fie-rod (11);

— displace the acceleralor control hand lever (c) to idiing position, and asceriain that between
this lever and lever (b), there is a distance of 2-3 mm (0.08-0.12 in.) and in sddition see that
the main butterfly control lever be contacting the idling lever; if otherwise, adjust through
tie-rod (h). This adjustment ascertains that, as soon as pedal is being freed, ils recoil springs
displace the main butterfly (13) to the idling position.

NOTE. - If the required gap between levers (b) and {c) is not being obtained, as no mare threads
on adjustable tie-rod (h) are available, do reduce (if necessary till zero) the gap of 4-6 mIn
(0.16 -0.24 in.), measured when the butterfly was completely open by acting upon the adjustable
tie-rod (11).

. Set the accelerator conirol hand lever (c¢) to its idling position and check the point (f)
displacement, that should be of §-8 mm (0.24-0.32 in.). Ascertain that lever (e} be centered,
at half run, on point (£) in order to maintain its best contact with the poini, in any position.

NOTE.- During tie-rod setting, and when the
aceeleraior control (c) hand lever is brought
from the maximum output to the idling position,
ascertain that lever (h) be econtinuously con-

tacting lever (¢) during the first part ¢f such a
digplacement. If otherwise, pull back the acce-
lerator pedal, to obiain such a condition.

¥Fig. 72 - Opening of governer weights, as engine is stopped.
A. Tool A 217043, - 5. Governor shait
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With rumning engine.

— The engine idling maximum speed rate (2650-2700 r.p.m.) may be adjusted by the adjusiment
screw (i), which aciuates lever (1); 7

— should the engine idling be irregular (hunting) or too high, follow the instructions of the
paragraph «ldling adjustment» on page 37

— if with engine running at half-load, such a condition may be experienced as tractor runs on
second gear, when brakes are moderately actuated, the speed is oscillating the point (f)
displacement should be GRADUALLY increased, until a maximum of 11 mm (843 in), if

necessary.
5p Hgse Red
I Btack ]
ern £ 57— 4 _4||
Lty
.Marrbne Brown 51 i
+ - =}
AZrurrs Bius
I s
; g}@ 'i\DA RASSTT g
<} o i
3
| 2 EN_ 4 ,_h,. W ; LIS@@@B}IS;
4 Ardurre  Blue ] i Azzurre rigato_nere ‘}
; S Blue striped black
e e E
et 5 s
P B B P
‘,Q\ l Srigio Grey -
51728 I N l ,"*‘\\ } P E7
________ bt TR e T
.56 56b [ R Rsics aiiiv o Lo B Etas f 565 356s |
= | | Gialio__Yellow | . F PAN- Yeltow _slirig [ed hizck | =
i
| | Grigis  Grey ! E Grigio Grey
| yerde  Gresp ] E f=h  pg R o verde Green |
T - o
1 i { ) { ) =
1 [ Al 1.
| @ = oy Tuu_
b s|4[|_30/2 sohsafe
[ Vo =
e o ! 3
v o ! &
. !
| { i inialio Yelipw H
1 i
| } Grigis i Grey
\
5 X ‘ Verge Green
- :
4 Jper | .
B s E
3 = Bl
E b 1 ||.
I < & Green slriped  |biachk o q
g =
= Bianco White 7 giatla  FC
2] Vellow i
LS Grigic  fijoare nero w H
Azzubre rigate acre Blue striped  hlzck |
( ) Azzurro  Blue
| "’T l Rosep Red
Do
: /Q\ ! 18 528
] ; : |
i Gisfio rigate pers Yellow striped biack ! Inere Btack ‘SISA CA
Hera Black
Marrone Brown
o =5 5 N i
1‘ o Ciatle riaste_ners 4 o = Gialie  yeliow | 7 |
S Yellow striped slack | T : s e é
. =y - s A
FP F1 6P PP Fr

. Fig. 73 - Electrical system dizgram.
fe.s ig:ggel‘ﬂt?ri} -BMt.tE;ta,rt-ing motor. - C. Spark plugs. - DA, Firing distributor. - RA. Firlng coil. - R. Additional
o Pé. Fus'.e 11)1“ j :is - P. Head-lamps, 3-light type. - F. Hooter fuse. - PA. Hooter push-button. - A. Footer (optio-
tery charge el il 3 - = GR. Regulator group. - POL .Regulal.topgmup fuse hpider. - FC. Dashboard lamp, - LS, Bat-
Iy ale lamp. - CLA. Starfing and illumination gwitch., - CA. Starting switch. - FP. Rear parking light, -
FT. Number-plate Illumination lamp, - GP. Bi-pole jack. - PP. Rear lamp (optional).

{(NOTE. - The illustrated electrical plant diagrem concerns its complete system).
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ELECTRICAL SYS'I.'EM - LIGHTING

Figure 73 illustrates the electric-sysiem d}agram. The instructions é'i_)ncerniﬁag the instru-
ment overhaul, may be seen in the Overhaul ond Repair Instructions of 400 R series traciors
{Print 354.669).

We give hereafter only such positions concerning the starting-and-light switch, and the indi-
cations about Tuses, which differ from 400 R Diesel tracior series.

LIGHTING AND STARTING SWITCH

The following circuits are energized in correspondence of each specified key position:

— Position 0 30 36/1 — all circuits out.

— Position 1 30-51 36/1 — energized: firing, starting switch, generator
tell-tale lamp.

— Position 2 3051 306/1.58 — energized: firing, starting swiich, generator

tell-tale lamp, front parking lights, dashboard
lamp, rear parking lights, name-plate lamp,
2-pole jack, 100 mm (3.9 in.) lamp, with inte-
gral swiich.

— Position 3 30-51 30/1-58-56b — energized: firing, starting swiich, generalor
tell-tale lamp, front parking lights, dashboard
light, rear parking lights, name plate lamp,
2-pole jack, 180 mm (3.9 in.) lamp, with inie-
gral switeh, pass'ing lights.

-~ Position 4 30-51-56a 30/1-58 - energized: firing, starting swiich, generstor
tell-tale lamp, front parking lights, dashboard
lamp, rear parking lights, name-plate lamp,
Z-pole jack, 108 mm (3.9 in.) lamp, with inte-
gral switch, driving lighis.

To remove the key, be sure to set it at zero position.

STARTING SWITCH

Starting switch funetioning, is conditioned lo the posgition of «lighting and starting switch ».
At each switeh lever position, the following wili take place:

— Position 0 : 15/54 — All circuits excluded.

- Position 1 : 15/54-19 -~ Additional resistance excluded.

— Position 2 : 15/54-19-60a — Addiiional resistance and starting excluded.
FUSES —

The electrical system is protected by four 8 A fuses seated into a relevant box, located near
the dashboard and by a 16 A fuse for the regulator group, sealed into its cylindric fuse-box.
The circuits, as protected by each individual fuse are:
— 5471 (8 A) protects: right front parking light, left rear parking light, name plate lamp, Z-pole
joint.
— 30/2 (8 A) protects: driving light, right and left.
—— 30/1 (3A) protects: passing light, right and left.
— 54/2 (8 A) protects: left front parking light, right rear parking light, dashboard iamp, rear
lamp 180 mm (3.9 in)) having embodied switch.
-« 18 A fuse protecis: regulator group.
-— 8 A fuse, optinnal, protects: hooter.

Without protection being: the firing circuit, the starting circuit, the generator and its tell-
{ale lamp circuit. .
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IGNITION SYSTEM

The ignition system (fig. 74) embodies:
~— the firing coil;
— & resistance, in series to the primary coil winding of 6 ochm;
— the distributor, with the contact breaker, the automatic advance, and the condenser:
— low and high voltage cable; '
— spark plugs;
-— an electrical energy source, composed by generator and batfery.
The firing circuit features:
— the low voltage circuit, or primary circuit, embodying: energy source, contact breaker, con-
denser and the firing coll primary winding, and the resistance, in series to the coil primary;
— the high voltage circuit, or secondary circuit, features: the firing coil secondary winding, the
rotary brushes of distributor, the distributor cap and its terminals and central carbon contact,
the high voltage cables, and spark plugs.

all' eletiromagnete
ta the efectromaghet

Fig, 74 - Ignition system diagram.
C. Spark plugs. - DA. Firing distri-
butor. - Co. Condenser. - RA. Firing
coil. - R. Additionzal resistance, in
series with firing coil primary - B.

Battery. - CA. Starting switch,

,I(!,..m;.g'g g%lg\g%qjg‘g%{g\g x MRLILIAN

CPERATION

The conlact breaker, from the inside of disiribuior, inierrupts the primary circuit by the
contact-opening.

The current, being interrupted as flowing through the primary eoil, is prevented to generate
an arc through the contact, as is absorbed by the condenser, branched in paralle] to those
contacts.

Thus rapid extinction of the primary current is being obiained, and, consequenily, also rapid
diminishing of the magnetic field intensity, which induction-generafes, through the firing-coil
secondary -winding, a very high electro-motive force; this is delivered ito the spark plugs
(according order 1-3-4-2), through the distributor rotary brush.

IGNITION DISTRIBUTOR

This distributor features:
— gutomatic advance device;
— low voltage circuit contact breaker;
— the condenser and the high voltage distributor.

The centrifugal automatic advance (fig. 758) is composed of a disc (1) keved to the control
shaft, fitted with two symimetrical weights (2), hinged to one end. Each other end of the two
weights is articulated to a plate (3) integral to the camshafi.

Two recoil helical springs (4) counteract the weight displacement.

The rotation-speed variations, owing to centrifugal force, bring about weights distance incre-
ment; such weights being articulated to the camshaft, an angular rotation of it and consequently
the rotation of the cam with reference to the distributor control shaft, is following.

The contact-breaker is composed by the distributor shaft cam and two contacts; one fixed
and the other fiited to 2 small hammer, provided of slide, bearing upon the cam.
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Fig. 75 - Distributor auicimatic advance.

i. Weights carrying disc. - 2. Weights, -

3. Piate integral to the camshaft. -
4. Weight recoil springs.

The eam has four lobes, which conirol opening and closing of the two contacis.

The fixved contact is assembled {o an adjustable support (3, fig. 76), in order to sei the contact
maximum gap by a screw (1).

High voliage is delivered to the disiributor-cap central-terminal from the firing coil, and
through carbon-and-rotary-brush fitted on relevani seat to the camshafi, is being fed, during
the rotation, to each of the four sparking-plugs.

CHECKING THE DISTRIBUTOR ON THE TEST-BEMCH

1. Functional test.

Fit the distributor to the electric-system test-bench, and connect it to the variabie-speed motor.
After, connect a firing-coil and a battery, and connect the four cap peripheral terminals io the
spark-gap meler four terminals (adiustable spark-gap type fig. 77).

Matate the distributor (see the prescribed rotation direction) during a few minutes, at a speed
rate of 2000 r.p.m., the spark-gap being about 5 mm (8.20 in.). After, increase such point distance
to 18 mim (0.35 in.) and check the distributor for internal noise which would show discharges.
Such eondition, in -addition to the internal noise, is also pointed out by decrement of intensity
{or teial lack) of one or more sparks, observed at spark-gap meter.

3. Automatic-advance dicgram inspection.

The distributor being fitted to the test bench, connect it to the coil, motor and ballery, as
described hereup. ’

After, connect one of the peripheral terminals of the cap to the test bench stroboscopic
device, through a cable. '

Notate distributor to 300-409 rfrm., and by the stroboscope, measure the angle degrees
corresponding to the spark beginning.

After having increased the distributor speed rotation, perform again such a measure by the
stroboscope.

If the speed increment is net very high, with reference to the preceding speed rate, the
angular reading will be the same.
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Fig. %6 - FThe distribuier viewed without cap.
1. Fixed contact Iastening screw. - 2. Mobile contact, -
3. Pixed contact. Fig. 77 - Distribotor on the test bench.

[

The rotation speed-rale being continucusly increased, and reading taken at each increment
of 200-300 r.p.m,, it is possible to read new values as siroboscopic indication.

The difference taking place between these last values and ihose {constant) read before,
gives the firing advance degrees with reference o the distributor.

Minding that the distributor runs at half engine’s speed, the read values should be doubled
(both r.p.m. and advance degrees) in order to check the automatic advance, referred to engine,
of which the diagram has been illustrated in fig. 78.

The distribufor maximum automatic advance is 24e+2e.

3. iming check.

Fit distributor on tes! bench and remove the cap.

Connect it to firing coil and battery, and insert on the primary circuit an ammeter and a
small lamp.

Rotate by hand, in the prescribed direction the distributor, and read on the siroboscope gra-
dualed dise, and corresponding to the reference marks the degrees corresponding to the contact
opening.

Such opening-time is shown as the amperemeier hand returns to zero, or as the lamp is
extinguished.

Continue the distribuior rotalion, always in the same direction, until the amperemeter hand
is being displaced towards the instrument indication side (ihe amperemeter fellows the pri-
mary-current value) or till the lamp is being again lit, which points out the contacts are being
closed.

At this exact time, the degrees value corresponding to the reference mark, should be read.

In addition, the distributor being still rotated, the new value corresponding o a new contact
reopening should be measured (pointed out by the lamp extinction or the amperemeter hand
returning to the zero mark).

The difference taking place between the second and first values, gives the closing anhgular
value; the difference between third and second value, represents the opening angle value,

The addition of those two values in degrees, should be of 90°=1°,

After having checked the angular distance between first and second Gpening position, check
also angular distance between third and fourth positions, according to the foregoing procedure,
and checking such amplitude against the admitted tolerance: 9go+1°.

4. Cheking of the opening-closing sequence of the confact breaker.

This check should be according the procedure expléined at point 3 for the timing; care
should be taken, however, to begin, at the test starting, from a closing position (amperemeter
is showing the primary current, or the lamp is lit).

Afterwards, measure the closing ampliiude angle and the cpening amplitude angle.

The first one should be of 583> and the second one of 3203,
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Fig. 18 - Auiomatic advance diagram.
(Gradl anticipo su motore - Advance degress referred
to engine.
24°4-2 @ 2500 giri min, - 24°-+2 at 2500 rp.m.
giri motore - engine rpm.).

Flg. 79 - Distribuior condenser verified on fest benck.

5. Distributor noise check.

During tractor operation, the firing distributor should not be noisy for any engine speed.
Moise excess should be generally traced to the following:

— contact pressure differing from gr 55050 (19.4=1.8 0z.);

— worn-oui bushes;

- weight pivots excess wear;

- ingufficient elasticity of weight-recoil-springs.

The first trouble brings about also a firing difficulty at high speeds, if the pressure is less than
the prescribed value. If, on the contrary, the contact pressure is larger, an acceniuated contact
wear will be experienced and also of the cam and the mobile contact lever slide.

The last case brings about also a shifting of the automaiic advance diagram, and firing would
be advanced with reference io the prescribed speed rate.

8. Mechanical components check.

Check for fitness the contacts, mainly for oxidation, burns, and crater like formation, etc.

In addition the wear of fhe rotary brush, of cap fAxed-blocks and high voltage terminal
should not be in excess of 0.3 mm (0.0118 in.).

Check the disiributor contact lever slide for wear. Wear should never rise a contact-breaker-
timing displacement exceeding 2°, referred to the firing distributor. Check contact opening for
gap (mm 0.450.03; 0.01770.0012 in.) and that the contact pressure be of gr 55050 (19.4-+-1.8 02.).

7. Checking insulation resistance.

Insulation resistance between the various terminals and grounding should exceed 10 mega-
ohm at 500V,

Such measure between the coniact breaker terminal and grounding, should be pegﬁormed as
the breaker contacts are opened.

§. Bench test of the condenser (fig. 78).

Condenser capacity should range between 0.15 and 0.20 micro-farad, when measured at a
frequency between 50 and 100 hertz. Imsulation resistance, ai hot condifion and 100V direct-
current, should exceed 1 mega-ohm/micro-farad.
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FUNCTIONAL BEFECTS TROUBLE SHOOTING

Impaired firing or completely missing.

It can be traced to the following causes:
¢} worn-out contaets of siariing switch;

b) short circuited condenser, or pooer insulation.
Consequently the firing-coil secondary-winding is insufficient to produce either any sparking
or an efficient one.

¢} Cracked firing distributor cap or having carbon dust on its inner surfaces, or humidity traces.
The regular functioning in this case is due to current leaking through eracks, burns and
humidity traeces, to grounding.
d) Rotary brush plastics-component, being cracked, carbon. dusted, or humid.
The same dispersions towards grounding as described for the cap.

e) Wear, breakage of the carbon ceniral-spring-contact or deformation of its pressure spring.

Thus, a sparking-arc will take place between the contact and rotary brush, W1th consequent
voltage drop and reduction of sparking-plug-electrode voltage,

f} Contacts having point or crater (hollow) formation.

This happens generally when confact opening is less than the prescribed gap amount. Point
formation renders the primary winding opening, erratic, and therefore, inefficient the spark
delivered to the secondary winding.

g} Oxidized or blacked coniacts.

The trouble may be traced to:

— condenser-circuit high resistance, due to impaired connections, or interrupted wires, which
brings about defective firing at starting and at high speeds;

— o0il, or various dirt, smearing the contacting surfaces;

— in some. cases, iess frequent, the regulator calibrating voltage being excessively high (much
more than the admitted maximum).

Oxidation or blackening of contacts endengers high resistance between the contacis them-
selves and therefore interrupts continuously the primary current, thus bringing about firing
system interruptions.

h} Contacts excessive opening,

The spark being weak, especially at high speed, this {s due to the impossibility of the primary

current to reach a sufficient value, because the contact brealer acts too rapidly.

Abriormal advanced firing,

This generally should be fraced to lack of elasticity of the centrifugal governor springs.

REPAIR INSTRUCTIONS

Heplace caps when cracked or showing carbon formation.

Cap terminals, rotary brush and breaker contact (when oxidized, corroded or burnt), may be
reshaped with a very smocth file. Emery paper should never be used.

Whenever terminal or rofary brush wear exceeds 0.3 mm (0.0118 in.), replace both eap and
rotary brush.

In addition replace the contact breaker lever when the slide shows excess of wear, or the
gap opening is exceeding 0.48 mm (0.0189 in.) and it is impossible to turn any more the fixed
contact support adjustment screw. In all other cases it is sufficient to adjust such a screw.

Should the distributor shaft show excess of play, we suggest {o replace the distributor
assembling,

If the centrifugal governor springs be without elasticity, the replacement should be made
using the distributor Maker original replacement parts.
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During repairs or firing disiributor checks,always verify the shafi bush Iubncatmn Lack
of lubricant calls for replenishing the relevani greaser using Fiat Jota
smear using FIAT VE (SAFE 50) engine oil the felt found inside the cam

TIMING IGNITION

If the distributor control shaft sleeve has been removed, the timing should be made as
follows:

— bring cylinders No. 1 and 4 pistons to the T.D.C., ascertaining that cylinder No. 1 valves be
closed. This check shouid bring the reference mark found on the engine fiywheel P.M.S. 14
(T.D.C. 14) with the timing index (fig. 2§). Another couple of marks may be coincided to
this end: one un timing cover and the other on fan generator control pulley (fig. 38);

— mouni the distributor, withoutl cap, on its support, after removal from engine. Insert on the
distributor lower end the control joint. Rotate by hand, the control shaft, so that the rotary
brush be facing the cylinder No. 1 firing contact, and the breaker contacis are just beginning
the opening (but before, ascertain that maximum contact gap be the prescribed one, ie. 0.42-
0.48 mm (0.0165-0.0189 in.);

— without displacing the distributor shaft from this last position, insert the lower joint into the
control shaft indented end. Fasten support to engine by its Iwo screws;

— check again if contacts are beginnig the opening and tighten the disiributor to the support
using the fastening screw;

—- finally connect the cables to the sparking plugs, according to the firing sequence: 1-2-4-2.

IGNITION COIL

The firing-coll, features a soft iron-core, around which the primary and secondary windings
are produced. Such {wo windings, immersed inio solid insulating mastie, are housed into & me-
tallic container fitted to a backelite insulaling cap, presenting the {wo winding ends.

On the firing coil cap are taking place two peripheral terminals and a central one. The two
peripheral ones are the primary winding ends; the central ferminal is the secondary winding end.

BENCH TEST INSTRUCTIONS

To check a firing coil efficiency, use the relevani test bench (fig. 80) with the following
procedure.
1. Ohmic resistances.

Primary ohmic resistance at 20c=5C (68:-41°F) should range within 11-16 ohm. Secondary
resistance should range between 3000 - 11000 ohm.

Fig. 86 - Firing coil checked on fest
hench.
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2. Grounding-to-coil insulation.

The coil should resist temperatures of 100°C (212°F) fo an alternate voitage of 560V effective
at 50 heriz applied during 3 minutes beiween one primary winding terminal and the metailic
shell, without any discharge {aking place.

Insulation resistances io grounding, at 100°C (212°F), should exceed or equal 50 mega-ohm at
800V direct current.

3. Spark length measurement (added resistance being inserted).

Operate the coil provided of distributor, without using the high voltage distribution and
discharge all sparks with a sparking-gap meter, equipped with a ionizing point to measure ma-
ximum spark-length; such a length is defined by the distance between points as spark begins to
extinguish. .

At high temperature, after about two hour functioning of the coil, delivering 50 sparks per
second, the spark length should be af least 12 mm (0.47 in.) at 24V,
4. Testing with shunifed spark gap (additional resistance inserted).

Shunt 1 mega-ohm resistance to the spark-gap meter.

Spark length, in this condition, should not be reduced, with reference to the foregoing fest,
of more than 25%. o

o

5. Qvervoltage tast (additional resistance inserted).

Energize the coil with a 34V battery with 60 sparks per second, after the high voltage fer-
minal is connected to the spark gap, set at 8 mm (0.32 in.}. The coil should resist such a test
during 15 minutes.

After two hours funeciioning at a voltage of 24 V with 60 sparks per second (this being called
hot test), additionally energize with 24V, for 3 minutes, the secondary circuit being open. No
daimaging should follow.

TROUBLE SHOOTING AND REPAIR INSTRUCTIONS

Firing coil defects may be as follows:

a) Circuit interruplions, easily traceable with simple tests (bulbs, electric bells, etc)

b, Internal short circuits, of groups of turns verifiable through circuits resistance measures,
provided that short circuit be of many turns.

c) Spiling of insulating mastic, which may impair the coil internal insulation.

d} Water leakaging inside, or lack of sealing. Check such a defeet by an insulating measure
between winding and ground.

e) Slackened or dirty connections.
Al? foregoing cases call for coil substitution; but for case e) which consents the assembly

repair.

IGNITION COIL ADDITIONAL RESISTANCE

Such a resistance is inserted in series on the firing coil primary winding.

When starting, set the switech lever to the first clic, and the addiilonal resisiance (6, fig. 9)
is being automatically short-circuited, whereas the second clic sefting allows the starting. When
the additional resistance is being excluded, the coil primary winding drains more current and
consequently more efficient spark is being delivered 1o the spark plugs even if batlery voltage
is relatively low; this facilitates the starting.

As the engine is being started, the resetting of the starting swiich lever to its rest position,
automatically inserts the additional resistance, thus giving the sysiem normal {functioning possi-
bility. To check this resistance simply measure its resistance value, feeding it with a current
of maximum 2 A,

CAUTION. - The engine being stopped and the light swiich set to position 1, if ihe generalor
battery charge tell-tale lamp remains extinguished, ascerfain, between other items, that the firing
coil additional resistance be not grounded. A similar check is to be performed if, when engine
is running, at a speed rate in excess to the one bringing the cut-out relay interruption, such a
generator tell-tale lamp is being relit.

If the starting switch lever is being set ai position 2 and engine may be started and as such a
lever is freed the engine starts, the foregoing resistance shouid be checked for interruption.
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SPARKIKNG PLUGS

Type . . Coe e .
Threads for connection to engine . e mm 14 x 1.25 :
Electrode gap . . - - - - - . . . . . . . . mm05-0.6 (0.0197-0.0236 in.)

We suggest to remove the sparking plugs at 100 - 156 hours of work, to ascertain their fune-
tioning, to clean and adjust the electrode gap.

However, as irregular engine operation is being experienced, owing io various troubles and
particularly to erroneous carburation or lubrication, also the spark plugs, may show a lack of
efficiency.

in many cases, as the spark plugs have been removed and attentively inspected, it is possible
io trace the engine frouble origin, thus bringing aboui easy repair jobs.

A scrupulous sparking plugs cleaning, and their electrical test, before reinstallation ecan he
performed only by an authorized Service Station.

Incrusted spark plugs ,or simply dirt ones, are firstly completely cleaned by a powerful sand
jet; follows a cleaning, using gasoline infected under pressure; and finally an air jet, to dry the
spark plugs

Additionally, the check of electrode-gap would then take place and adjustment to 0.5-0.6 mm
(0.0197-0.0236 in.) gap is essential,

In addition a test is performed of the various spark plug eomponents sealing: ie. the body,
the insulator, and the ceniral electrode. The spark plug should be screwed up to the test bench,
and pressure air used to check if small bubbles are appearing to the outer surface of the spark
plug as it is wet with petroleum.

1.astly the spark plug is tested under pressure on the relevant device.

The spark plug under test is screwed into the hole corresponding fo its thread measures
and completely tighiened. After, the compressed air is actuated in order fo rise air pressure up
to 7-8 kg/cm® (p.si 100-114). The electrical circuit is then inserted, with the cable terminal of
the device connecied to the spark plug terminal, and depressing the high-voltage coil controk-
switch push-button. If the spark plug is efficient, a series of strong sparks between elecirodes,
should be observed, through the magnifiving lens eve-piece, _

Should the spark be defective, the discharges would take place between the spark gap,
located inside the device. Such a case requires the spark piug replacement.

IGNITION SYSTEM SPECIFICATIONS

IGNITION DISTRIBUTOR

Agssembling (keying) initial advance . . . . . . . D
Centrifugal automatic advance. . . . . . . . . 24°f2e
Breaker contacts pressure . . . . . . . . . . gr550=+50 (0z. 13.41.8)
Contacts gap . .. . . . mm 0.454+0.03 (0.0177+0.0012 in.)
Insulating resistance between termmals and Uroundmg at
500V direect current . - . . . . . . . Mohm >10
Condenser capacity at 50- 1000 Hz C . micro-F 0.15-0.20
Condenser insulating resistance at 108C {219°F) and at
160V direct current . . .. . . . . . Mohm/micre-F >1
HRevolving shaft bush-lubricant. using screw.greaser . . grease FIAT Jota 3
Camshaft lubricant . . . . . . . . . . . . ol FIATVE

IGNITION COIL

Primary ohmic resisiance at 20°==5°C (68=41°F)y . . . . ohm 11-16
Secondary ohmic resistance at 20°=5°C (68=41°F) . . . ohm 3000-11000
Insylating resistance between coil and grounding, at 160°C

(212°F) and 500V direct current . . . . . . . M-ohm =30
Firing coil additional resistapce . . . . . . . . ohm 6--10.4




Fig. B - Tracior 411 Eb as viewed from the right #ife.

Fig. &2 - Fraefor 411 Bb as viewed from the feff side.
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SPECIFICATIONS AND pERFORMAN_”%}!’E;

EMGINE
Type . . . B | L5
Four stroke Otto cycle Ce e e —
Cylinder number . . e e e e 4
Crankshaft journal supports e
Piston digmeter and stroke . . . ., . . . . . . mm8x90 (in. 3.23x 3.54)
Total cylinder capacity . . . . . . . . . . . . cuoecm 1961 (cu. in. 118)
Compression ratio . . 7.5
Maximum output, with air cleaner W1thout fan and exhaust
mufler |, .. . . . . HPM WL
Maximum output correspondmg speed rate .+ .« . . . RPM 2509
Maximum {orque . . e« . .. . .. . . Kgmi1s (fi-1b. 85)
Maximum torque speed—rate . .« . . . . . . . RPM, 18080
Engine weight (without lubricant) . . . . . . . . Kg 200 (1b. £41)
Timing.

Yalve in head, controlled by tappets, push rods and rocker arms, actuated from the camshaft.

beginning . . . 10°before T.D.C.

Intak

ntake end. . . . . GBicafter BD.C.
beginning . . . 48°before B.D.C.

Exhaust end. . . . . 1leafter TD.C.

Cold engine clearance belween rocker arms and both intake

and exhaust valves, for timing purposes . . . . mm {045 (in. 8.0177)
Cold engine clearance beiween rocker arms and both intake

and exhaust valves for acinal engine operation. . . . mm 015 (in. 0.085%)
Feeding.

-— Of fuel: by diaphragmed feed pump, actuated by timing camshaft; Solex C 26 NH anti-ice
horizontal carburetor, with starting priming device; bow) filter between tank and feed pump.

- OFf air: through cil bath air cleaner fitted with centrifugal cleaner.

Hourly consumption, during operation . . . . . . . lter 63-7 (pts. G. B. 11.12)

SOLEX C 26 NH carburelor specification

Body diameter . . . . . . . . . . . . . . mm?26 (in. 1.82)
Choke diameter. . . . . . . . . . . . . . mm2l (in. $.83)
Main fet digmeter . . . . . . . . . . . . . mm 125 (in. 0.049)
Idle jet diameter . . . . . . . . . . . . . mm {50 {in. 0.0236)
Emulsion air jef diameter. . . . . . . . . . . mm 1,25 {in. 0.04D)
Needle valve gseat diameter . . . . . . . . ., . mm 130 (in. 0.051)
Float diameter . . . . . . ..., mm 28 (in. 1.02)
Floatweight. . . . . . . . . . . . . . ., gr 1065 (oz. 0.37)

Speed governor.

Centrifugal weight, mechanical, operating ai all speed rates, and fitted to generator armature

shaft rear extension.
Engine idling mazimum speed rate . ., . . . . . ., r.pm2858-2700
Engine idling minimum speed rate . . . ., . . , . r.pm. 486- 300

(1) less 5% tolerance being admitted on max, output,
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Lubrication.

Pressure-feed lubrication, by gear pump, coniroled by timing-shaft. Oil cleaning by plug-
type shunt replaceable—ﬁltér. Qil pressure-gauge, located on the dashboard.

Setting-valve calibration pressure. . . . . . . . .  kg/em?3-35 (psi 42.7-48.8)

Cooling.

Centrifugal pump water circulation, with vertical tube radiator, four biade fan and ithermo-
stat fitted to the cylinder head outlet, Remote-conirol-thermometer, for waler temperaiure
check and radiator partializer, optionally.

Ezxhaust.

With downward body silencer or optionally, directed upwards.

Starting.

Flectrical motor and FIAT E 115 — 3/24 electromagnet. - -
Firing.
Marelli distributor with automatie advance . . . . . . S§8¢C
Original advance . . . . . . . . . . . . . @p¢TDC
Auntomatic advance . . . . . . . . . . . . . 2eE2e
T T
Mareili c';gil) . e ¢
Resistance in series to the coil primary, for starting.. . . ohm §
M 14-12/240 spark plugs . . . . . . . . .+ . . Marelll CW 24N
Firingorder . . . . . . . . . . . < . . . 1342
CLUTCH

The assembly embodies two dry-single-plate clutches; one cluich controls the tractor
transmission and the other conirols the power take-off. '

Both are controlled by single pedal which during the first part of its run, disengages the
transmission, and during the residual run disengages the power take-off when actuated by the

- engine.

TRANSMISSION

Ch Speed ratie Maximum speed f::;imt::?:totrmc(ti::t;ﬁobzii:Zitt:d h?steo-
Speed ;:S: r:z:ﬁd between engine tyres), and driver

and wheels Km/h MPH, Kg. ib.

Kg. 1o,
Ist 10.668 235.489 2.3 1.4 1506 ¢*) 3300
2nd 5.901 130.276 4.2 2.6 1500 (1) 3300
3rd 3.748 82.756 6.7 4.2 1500 (1) 3300
4th 2.938 64.847 8.5 5.3 1200 2640
5th 1.625 35.873 15.4 9.6 650 1430
6th 1.032 22.788 242 15 400 880
Isi REV 7.263 160.340 3.4 2.1 —_— —_—
2nd REV 2.608 ££.151 125 7.8 -— —

{1} Limited by adhesion,
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Epicyclic reduction gear ratio . . . . . . . 3.631

Rear azle and final drive reduction ratio

Bevel gears ratio. . . . . . . ., . . . . 3817
Final drive ratio . . . . . . 58636
Total reduction ratio (bevel gears and fmal cirwes) .. 22078
TYRES
Front type sizes . . . . - . . . . . B.00-15 in.
Front tyre maximum mﬁatmg pressuare . . . ., ., Kg/cm? 25 (p.si 38)
Rear tyre sizes . . . . . . . . . . . . 11i-98 in.
: . . on soil Kg/cm2 0.8 {p.si 11)

Rear tyre maximum inflating pressure on road Kg/em? 1.2-15 (p.si. 17-21)
STEERING
Globoidal-screw and roller
Minimum steering radius without brakes. m 155 (11°8")

! s g with brakes. . m 3.10 (102

BRAKES
Band-type pedal-and-hand control, acting on drums keyed to the axle-shafts.

Drum outer diameter. . . . . . . . . . mm 210 {(in. 8.28)
Lining band width . . . . . . . . . . . mm50 {in. 1.96)

TOWING DEVICE

Towing hook displacement on the draw plate . . . mm 660 (in. 26)
Hook clearance from ground referred {o the L .
three adjustable sector-positions minimum - mm 270 (in. 10.6)
maximum mm 550 {in. 21.7)
DEMENSIONS AND WEIGHTS
Wheel base . . . . . . . . . . mIm 1785 {in. 70.3)
Front track . . . . . . . . . . . . mm 1300 - 1400 -1500 (in. 51.2-55.1-59.1
1600 -1700 63 -66.9)
Rear tracks . . . . . . . . mm 1200- 1300-1400 (in. 47.2-51.2-55.1
15060-1600-17090 58.1-63 -66.9
- . 1800 - 1900 70.9-74.8)
g with draw-bar . mm 2885 (in. 114)
Overall maximum length with implement carrier mm 2865 {in. 112.8)
E without draw-bar . . mm 2810 (in. 110.8)
minimum. . . . . mm 1650 (in. %)
Tracior overall width -
maximum. . . , . mm 2450 (in. 86.5)
Maximum tractor height:
— corresponding to the steering wheel . . . ., . mm 1465 {in. 57.7)
— corresponding to the hood . . . . . . . . mm 1405 (in, 55.3)
Front axle ground-clearance . . mm 405 (in. 15.8)
Tractor weight in working order (complefely reﬁlled) kg 1330 (lb. 2832)
Weight of the two front ballast-weights . . approx. kg 70 (1b. 154)
Weight of the four rear ballast-weights . . approx. kg 220 (1. 485)
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ELECTRIC SYSTEM (™)

A 24V system. The fig. 73 diagram includes:

— 1 FIAT type DC 115/24/7/3D generator - Quiput 136 W (armature shaft on bearings);

— 1 FIAT GP 1/24/7 regulator group, with one fuse protection, 16 A;

— 2 batteries, 12V, 56 Ah capacity, at 20 hour discharge, connected in series:

— 1 3 kw starting motor, with FIAT E 115-3/24 type electromagnet;

Marelli iype firing distributor, with auvtomatic advance, type S59G;

Marelli 24V ignition coil;

§ ohm resistance, in series with firing coil primary;

Marelli M 314-12/240 (CW 240 N) spark plugs;

key operated light and starting swilch featuring 5 positions:

conirol lever switch;

head-lamps, fitted with passing-and driving and-parking-lights, respectively 45/50 W and 7 W;
rear parking-lighis, with 7W bulb;

dash-beard lluminating lamp, and 1 generator charge iell-tale lamp, having 7W bulh;
number-plate illuminating lamp, having 7W bulb:

two-pole current socket; - -

fuse box, with 8§ A fuses, for eleciric sysiem proiection;

hooter (optional) protected by one 8 A fuse;

rear lamp, 10 mm (3.84 in.) diameter, provided of spring suspension, and of embodied
switch, fitted with 50 W bulb (optional).

!

Pk eeh b ek ped bk DD DN e ek e ek ek ek

(*) The listed components refer to the complete tractor supply.

ATTACHMERNTS

Power icke-off,

Fitted internally to cover rear transmission, may be directly driven by engine crankshaft,
or by gearbox.

indipendent power with engine running at maximum
take-off speed speed rate . . . . . RPM. 625
with engine running at 216[} R.P.M. RP.M. 540

Speed of the power take-off synchronized to the gearbox:
R.P.M./m of tractor displacement, about. . . . . 3.8
Shaft diameter . . . . . . . o o000 13

Belt pulley.

It may be rotated either clockwise or counter-clockwise, according to the assembling posi-
tion; conirolled by a lever.

Maximum power . . . . . . . . ... Cv 35 (1)

Maximum speedrate. . . . . . . . . . . . RPM. 1300
Peripheralspeed. . . . . . . . . . . . . m/sec 17 {ft/sec 56)
Pulley diameter . . . . . . . . . . . . . mm 250 (in. 9.8425)
Face . . ..« . . . . mmli50 (in. 5.9055)
Weight (Wlthout lubrmatmg 011) .« . . . . . kge2s5 {lb. 58.4)

Drafi-control and position-control hydraulic B

Actuated by hydraulic pump, having embodied tank, and controlled by a valve.

Hydraulic gear pump . . . . . . ivpe A 18X
Ratio between engine crankshaft and hydrauhc pump
spindle e e e 1:1

(1) A tolerance of less 5% is admitted on maximum engine output.
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“lts/min 20,
Output, with oil at 60°C (140°F) .

at kg/om? 150 at pai 2134
lis/min 20 pis./min 35

Pressure limiting valve calibration . . . . . . . kg/em? 150 (p.si. 2134)
Lift-cylinder diameter . . . . . . . . . . . mm8§ (in. 3.35)

Capacity . . . v .. cm? 500 {cu. in. 30.5)
Implement thg—arms end marximum dlspiacement .- mm 380-600 (in. 22.8-23.8)
Implement lifting arm end maximum lifted weight. . . kg 850 (1b. 1870)

Lifting effective capacity . . . . . . . kgm 590 (ft-1b. 3600 approx.)
Lifting time (engine running at 2500 RP M) . . . . sec 3

Weight of Hfter with pipes and pump (without oil}) . . kg 85 (ib. 187)

REPLENISHMENT TABLE

Replenishment item Quantity Replenishment type
Conling system Its. 10 (imp. gall, 2.2) Water (*)
Fuel tank lts. 39 {gts. 34) Gasoline

10W (SAE 10) under —15°C (5°)

Engine sump {filler and lines included) kg 5.450 (gts. 5.3} FIAT OEESVI ( SAE 20) from —15°C to 0°C (5°F to A2°F)

Engine sump (only) kg 4.500 (qts, 4.4) (VN {SAE 30) from 0°C to 30°C {32°F to B&°F)
VE {SAE 50) above 30°C (8&°F)

Air cleaner kg 0.55 {qts. 0.54) Use engine sump oil

Gear box and transmission kg 12.5 (gts. 12) FIAT ofl A 90 (SAE 90)

Final drives (each) kg 1.45 {qgis. 1.4) FIAT oil A 140 (SAE 140)

FIAT ofl A 90 {SAE 90) under —10°C {14°F}

Steering box - FIAT oil A 140 (SAE 140} above —10°C {14°F)

Front wheels {each) — FIAT grease G 9
Pressure grease fitting — FIAT gresse G 9
FIAT oil A 90 {SAE 90) under —.10°C [14°F)
! . ts. 0. ;
Belt pulley kg 0.33 {qts. 0.3) FIAT oil A 140 (SAE 140) above —10°C {14°F)
Hydraulic lift kg 3.2 (qts. 3,1) Hydraulic FIAT oil AP 50
Firing distributor — FIAT grease Jota &
Distributor camshaft —— FIAT oif VE (SAE 50}
Generator o - - FIAT grease Jota 3
Governor — FIAT grease G ¢
Starting motor (fres wheel} —_— EIAT grease Jota 2/M

(*) For temperature lower than C°C (32°F) we reccomend the use anti-freeze mixture,
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ENGLISH EQUIVALENTS OF METRIC DATA REPORTED iM THE FIGURES

Fig. 15

mm 82.000 to 82.010 82.020 to B2.030 82.030 to 82.040 88.928 to BB.850 B9.00C to 89.035
in, 3.2283 to 3.2287 3.2297 to 3.22%5 3.2295 to 3.27299 3.5011 o 2.4980 3.5039 to 3.5052
mm 82.010 fto 82,020

in 3.2287 to 3.22%)

Fig, 23

mm 48,000 to 47,975 30.000 to 29.979 48.040 1o 4B.060 47 040 te 47.060 30.020 to 30.050
in, 1.8898 to 1.BEB8 T.1811 to 1.1803 1.8913 to 1.8921 1.8520 to 1.8528 1819 to 11831
mm 47.000 to 446975

ire 1.8504 to 1.B4%4 _

Fig, 28

mim. 8.985 to 9.00C 14,988 to 15.014 9.023 to 9.038 38 34

i, 0.3537 to 0.3543 C.5901 to 0.5912 0.3552 to 0.3558 1.50 1.34

Fig. 28

mm. 23,995 to 15978 26,003 to 26.021 20,020 to 20.072

in. 1.0235 to 1.0228 1.0237 to 1.0244 0.7882 to 0.7902

Fig. 34

mm, 231 to 2.38 47658 to 47.478 62.980 to 63.000 21,623 to 31877 28.448 tc ZB.702
in. 03.091 to 0.093 1.8763 to 1.8771 2.4795 to 2.4803 1.2450 to 1.2550 1.1200 to 1.300
mm 1.816 to 1,822 66,687 5 23 to 25 3 to 35

in. 0.0715 to 0.6717 2,6255 0.20 0.09 to 0.10 0.12 to 0,14
mm 0.5

in. 0.0197

Fig. 38

mm 28.651 ro 2B.477 25997 to 26.000 51.333 to 51.344 28715 o 28752 25996 to 25990
in, 1.1280 to 1.12%0 1.0235 to 1.0236 20210 to 2.0215 1.13G5 o 1.1320 1.0235 to 1.0232
mm 1.87135 to 1.8224 24,796 to 25.050

in. 0.0714C to 0.07175 09762 to 0.95562

Fig., 4%

mm 21.94 1o 81,95 B81.95 to B1.P6 B1.96 to B1.97 81.97 o B1.98 3.035 to 3.05C
in. 3.2260 to 3.2264 3.2244 o 3,2268 3.22468 to 3.2272 3.2272 to 32274 0.1195 o 0.1201
mm 3.015 to 3.030 3.957 to 3.972 25982 to 25.988 0.20 to 0.35 3.180 to 3.420
in. 0.1187 o 01193 0.1558 to 0.1564 1.0229 o 1.0233 00079 to 0.0138 01252 o 01346
mm 2.978 to 2990 3.811 to 3.937 3.257 to 3.5548 25.$%96 o 25990

in. 0.1172 1o 01177 0.1540 to 0.1550 0.1286 to 0.1400 1.0235 to 1.0232




{ Follows : English equivalents of metric data reported in the figures)

Fig. 48

mm 12.100 to 12.200 38.025 to 3B.087 12.045 to 12.066 | 37.961 to 28000 | 12.066 to 12.100
in. 0.4754 to 0.4803 14970 v 14995 0.4742 1o 0.4748 1.4945 to 1.49561 0.4750 to 0.4747
rm 32790 to 32760 | 12016 te 12,043 | 12,000 te 11.982 | 11.955 to 11.967 | 32.900 to 32.950
in. 1.2%0% to 1.2898 0.4731 to 0.4741 0.8724 to 04737 0.4707 to 0.4711 12953 to 1.2572
mm 37,941 to 38.000

in. 1.4945 to 1.4961

Fig. 70

mm 2t 3 4o b 6 to 11 78 to 80

in. Q.08 ta 0.12 G.16 to 0.24 0.24 o 0.43 3.07 1o 315
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TRACTOR 411 Rb REPAIR TOOL LIST

Catalogue Nao.

Item Page Fig.
ENGINE
A 217073 Wrench for thermometer bulh end disassembling . g —
ARR 117005/bis | Engine lifting sling . 6 5
ARR 2218 Rotary stand . 9.43 8-9
A 11704/ bis Clamps fastening engine to stand a.43 8-8
A 413055 Valve fappet puller . 10-45 11
A 313013 Sleeve lo engine crankease assembling tool . 18- 43 11
A §19027 Fiywheel bearing puller 10. 9% 37
U 0337/A/B Rocker arm conirol cam seat reamer . 12 —
C 313012 Sleeve checking ring gauge . 12-13-27 18
M 119 Poriable reamer . — —
A 517021 Engine sleeve lapping machine — —_—
A 117138 Valve seaf spindle and mill equipment box . 14.15 0-21-22
A 2170-28 Valve spring removal tool . 16-17 26
A 313009 Valve guide disassembling punch . 14 -1% e
A 313031 Valve guide metallic brush . 14-1§ —
A 313630 Valve guide reamer . 16 —
A 1141 Valve universal grinder 16-17 27
A 313048 Valve-to-rocker-arm clearance adjustment wrench . 17 - 46 it
A B4£2350/D Crankshaft extender for acluating rotation . 29 —
C 731 Parallels for checking the crankshaft journals . 21 32
C 732 Parallels for the static balance check of crankshaft 21 33
C 517023 Device for checking connecting rod alignment: pi-
ston assemnbled 25 38

A 722763/D Spark plug disassembling device . — —_—
U 313017 Piston pin hole expansible reamer o5 _—
A 619022 Piston ring disassembling and assembling pliers 28 £4
A 313018/his Bangd f-m" introduction of pistens into liners . 27.28-43 44
A 16650 Piston ring refitting device 27-28 45
C 5170911 Straight edge checking liner projection . 43 64
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(Foliows: Tractor 411 Rb repair tool list)

A 117869 Starting motor fastening to crankcase nut wrench
A 217043 Governor tie-rod adiustment tool . . . . . 4£7- 43 "5
TRANSMISSION AND ATTACHMENTS (1)

A 711063 Centiral clutch assembling and disassembling and

adjusting device . . . . . . . . . . 68 89
A T11063/A Central cluich assembling and disassembling tool 65 84
A 1317063 Flywheel clutch centering and adjusting tool . . 68 96-91
ARR 2204 Engine Rotary stan@ . . . . . . . . . 78-77 83-106
ARR 2221 Rotary stand support . . . . . . . . . 70-717 93 - 106
U 321 Reverse-gear bush reamer. . . . . . . . 73 —
A 137083 Gearbox primary and secondary shaft fitted with

oil seal gaskel assembling tool . . . . . T4 192
A 537105 Universal puller. . . . . . . . . . . 83 115
A 735048 Longitudinal tie-rod lever puller . . . . . . &6 86
A 2870333 Differential lock contrel spring assembling tool . 77 107
1 611914 Planets bushes expansion reamer. . . . . 78 —
U 611916 Steering box shaft bush reamer. . . . . . 87 —
A 137016 Central bevel-gears adfastment tool . . . . . 80 112-113
A 187014 Side final drive gear stop . . . . . . . . 83 116
A 187016 _ Hydraulic lift adjustment lever . . . . . . 155 191
C 187615 Hydraulic lift go-not-go gauge . . . . . . . 154 —
A 127050 Regulation group resistances assembling tool . . 124 —
A 127051 Regulation group calibrationtool. . . ., . . 125 —
A 517007 Series of punches for riveting. . . . . . . 85 —_
A 187632 b | Hydraulic lift check valves assembling series . . 151 182
A 187435 Hydraualic 1ift oil pressure check fitting . . . . 153 188
A 960703 Punch e e, 71 —
A 928251 Punch e 71 —
A 711169 T wrench 46-35 . . . . . . . . . . . 71 —
A 611108 Twrench 3641 . . . . . . . . . . . 77 —

{1} Pages and iliustrations concerning tools listed in this section refer ic material of the « Overhaul and Repair instructions »
book of series 400 R tractors - Print 354.069,
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meximum permissible wear clearance
of ecrankshaft and iis fjournal and
crank pin bearings

Flywheel

Connecting rods

Pistons

Piston pins .

Piston rings . .

Specifications, assembly clearances and
permissible wear of connecting rods,
pistons and piston rings

Lubrication
01l pump -
Specifications, assembl"y cIearances and
permissible wear of ihe ¢il pump com-
ponents and of the pressure setting
valve

Feeding
Air cleaner .
Gasoline feeding
Fuel iank
Bawl filter
Feeding pump .
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Carbureior 35
Governor 39
Intake and exhaust manifolds 39
Cooling system
Water puinp 40
Thermosiat . 41
Radiator . 41
Fan . . . . . 42
Engine reassembling . 43
Test bench engine output 47
Beit pulley engine ocuiput . &7
Governor control tie-rods adiustment . 47
Electrical system - Lighting
Lighting and starting switch . 51
Starting switch . 51
Fuses 51
fenition svstem
Operation 52

fenition distributor

Checking the distributor on the test
bench . . .

Functional defects trouble shaotmg
Repair instructions
Timing ignition .

Ignition coil
Bench tfest instructions .
Trouble shooting and repair mstructlons
Ignition coil additional resistance

Sparking plugs
Ignition system specifications
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Clutech . .
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Tyres

Steering .

Brakes .

Towing device .

Dimensicns and Wezgms

Electric system .

Attachments

Replenishment iable ..

English egquivalents of metric data re-
parted in the figures |
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