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DISASSEMBLY

WARNING .

The instructions apply to engines updated tb
the publication date of the Workshop Manual,

Check for possible modifications in the Ser
vice Letter File,. -

ENGINE IDENTIFICATION.

Engine type is marked on the plate placed on
the air shroud.
The serial number is written on the plate and

on the opposite side of the crankcase.
(Pigs.I - 2 7).

ENGINE PLACEMERT.

Set engine on rebuild stand'and secure 1t by
means of bolts through mount holes on air
shroud side.

DISASSEMBLY .

After disassembling the accessories and exter
nal parts, strip down main internal assemblies
with the special tools shown in the illustra-
tions.

PULLER 7271-3595-28 for flywheel and blower
drive pulley (Figs.3 - 4 ).

UNIVERSAL PULLER FOR OTL PUMP GEAR (Fig.5)

Avoid removing gear with hammer taps which
would cause deformation to pump body.

UNIVERSAL PULLER FOR BALL BEARING OF OIL PUMP
GEAR SHAFT (Fig.6). :




UNIVERSAL PULLER FOR ROLLER BEARING OF
CAM SHAFT (Fig.7).

Avoid using other tools not %o damage
bearing housing and camshaft thread.

PULLER 7271-3595-28 FOR CAMSHAFT GEAR (Fig.8)

PULLER 7070-3595-26 WITH BRACE FOR CRANK-
SHAFT DRIVING GEAR (Fig.9).

Inappropriate tools for disassembling of
gear might damage todthing (Fig.8).

‘ﬁNIVERSAL PULLER FOR GOVERWOR ASSEMBLY
(rig.10).




GEAR TRAIN SIDE MAIN SUPPORT.

For disassembly use M8 x T,25 threaded boltg
. or pins (Fig.II).

55 mm. dia. BUSH PULLER 7276-3595-36 FOR
MAIN BEARINGS (Fig.I2).




OVERHAUL / CHECKS.

The instructions apply to engines updated to
the publication date of the Workshop Manual.
Check for possible modifications in the Ser
vice Letter File,

CYLINDER HEADS.
Do not remove cylinder head when hot as this
would cause deformation. Descale carbon de-

posits and check mating face on ¢ylinder.If
deformed, lap until face is restored.

COMPRESSION RELEASE LEVER.

If provided, a pressure release léver is 3¢t
on each -cylinder head (A - Fig.I3).Make cer-
tain the O ring is in perfect condition and
the eccentri¢ pin is not worn. The pin dia-
meter must be II,95 to II, 97 mm. and the hei
ght of the cam 10,4 to I0,5 mm. For different
dimensions replice pin and reset sleeve inte
head seat. ‘ ’

ROCKER ARMS.

Remove plug from shaft. Dip shaft in bath of
0il and solvent. Remove dirt in the ducts
with a metal needle. Replace plug. Clearance
between rocker arms and shaft should be 0,03-
0,06 mm. If clearance exceeds O, Imm. replade’
worn parts. If surface contacting valve stém
is, worn, replace rocker arm. ’

VALVES - GUIDES - SEATS. .

After disassembling and descaling with a wi-
re brush, check conditions of valves and ré—
place them if valve heads are deformed, crack
ed or worn out. .
To re-use slightly worn valves, we recommend
restoring seat area with a 459 valve grinder.

DIMENSIONS FOR VALVES, GUIDSS AND SEATS AFTER
ASSEMBLING IN CYLINDER HEAD (%ig.T4), mm.

Dimension New Worn Limit
A 8,03-8,05 0,19 (clearance
B 7,98-8,00 )
c 0, 60~0, 80 0,40
D T,40-1,60 2,00
s 1,30-1,50°  |0,90

Check that guides bore ‘-has no scores, seizu
re marks or carbon deposits. Clean with wire
brush and gasoline and check clearance from
_table above. Guides can be replaced with.others

having a 0,5 oversize 0.D., proceeding as fol
lows -

° Remove worn. guides with a punch from cylin

der head gurface.

Ream housings in cylinder head.

Grind oversize guides to an 0.D. of 0,05-0,06
om. in excess to the housing dia.

Heat up cylinder head in oven to I60°-180°C,

Drive in guides with a press or punch (Fig.I5
Insert valves and check that they slide free

1y in guides with 0,03-0,07 mm. clearance.




With'é%andard 45° cutters with 40— 42 mm. dia.
and B mm. stem mill valve seats to the follo
wing dimensions (Fig.I6).

¢ Intake seat dia. 36 mm.
s @ Exhaust seat dia. 32 mm.

Lap valves in seat with fine grinding com-
pound in 0il suspension.

If after seat milling the dimension § (Frig.14)
is less than 0,9 mm. or if mating face width

(D Fig.T4) exceeds 2 mm. replace seat as fol
lows ¢

° With & 2-3 mm. tip drill a few' holes in so

‘me spot of the seat and cut through with a
chisel without damaging housing.
. Pull out seat,.
° Heat head in oven to I60°-I80¢C.
Insert seat and set it with a plug or a used
valve.
We recommehd having this job done by a skil-
led grinding shop.
Seat and valve grinding or replacement always
require lapping.
When assembling valves, insert rubber seal
on intake valvé stem.

VALVE SPRINGS.

Check if springs are damaged or have lost
their elasticity. Free length must be 51,5

to 52,5 mm,

Replace springs if length is shorter (Fig.I7)

BRLATHER

A hose between fuel pump support and air
cleaner, recycles oil vapours and provides
suction inside the crankcase (Fig.I8).

Replace the hose (int.dia.8 mm.) if broken -
or out of shape.

FILTERS.

Air cleaner. (Fig.I9). )

Disassemble and replace seal ring {I) and
rubber spacer {2) if damaged (Fig.20). Re
place gasket between filter and manifold.
Wash filter element (3) with kerosene or
solvent and-replace it if metal screen is
clogged Or damaged.Clean bowl with kerose
ne and fill with clean 0il up to level (4).
‘Engines operating for specidl purposes or
under dusty conditions require special high
capacity filters or with cyclonic prefil-
ters.

After assembling engine, check vacuum at
the intake (pg 32)at maximum r.p.m. If
excesgive, replace air cleaner filter ele
ment to prevent suction of oil from bowl
smoke or power loss, ’

FUEL TILTER )

It:ie built in the standard fuel tank on
the flywheel side of the crankcase.

Remove filter element (I Pig.2I) from tank.
Replace filter element:and gaskets (2-3-4)
if clogged or damaged. Clean tank intérnal
1y. On request a filter detached from btank
can be supplied. For imstdllation and spa—
res please rméfer to the Master Catalogue.




S,

MANIFOLDS.

Check that connecting flanges to head are on
the same plane, level them out if they are
out of shape and always replace gaskets to
prevent unfiltered air from being sucked in
(rig.22).

Inspect contact surface on intake manifold
and 2ir cleaner support.

PUSH RODS PROTECTION TUBES.

Replace seal rings. Check protection tubes
and replace them if damaged or out of "shape.

CYLINDERS.

Check with dial gauge wo inside diameters
perpendicular to each other at three diffe
rent heights-(Fig.23).

TNTERNAL DIAMETER OF CYLINDERS, mm.:
1

Engine |

Standard 1st oversize

!

+ 0.5

2nd oversize
+ 1.0

80.00480.02

90.50490.52

£

[
914-L20 | 95. oo~9§ 02

N
Replace piston

95.50¢95.52 96. 00(-96 02

|
|
|
1
|
|
I
I
I
{

1
{
1
|
I
| 91.00+91.02
1
{
1
1

rings if cyllnder diameter ex
ceeds not more than 0,10 mm. the new dimen—
sions or if it exhibits very light scores.
In this case restore original roughness of
eylinder by honing inside surface with emery
¢loth (grain size 80-I00) soaked in Diesel
fuel and working in a helical movement so as
to obtaln a crosshatched surface pattern of
0,8-I,2 microns (Fig.24). B}

If inside surface shows scores or wear be-
yond 0,I0 mm. rebore cylinder and install
pversize rings and pistons.

PISTONS AND RINGS.

Pistons diameter , in mm.

i ] T
Engine | Standard | Lst oversize | 2nd oversize
1 { + 0.5 { + 1.0
| | J
. l ot |
904 | 89.85+89.86 | 90.35¢90.36 | 90.85+90.86
] | i
I i, |
914~L20 | 94.85+94.86 | 95.35+95.36 ] 95.85+95.86
( I |

Measure piston skirt
base perpendicularly
Maximum piston skirt

diameter at 2 mm. from
to piston pin (Fig.25)
wear must not exceed
0,05 mm. If cylinder wear is over 0,0S mm .
and if cylinder wear is not over 0,I0 mm.,
replace pistons and rings.

Check that piston pin bore is not out of
Tound more than 0,05 mm.; otherwise, repla-_
ce piston and piston pin.

‘Remove . rings with expander and descale accu
‘rately piston grooves.’

Check for. perfect: mating between rings and
cyllnder throughout entire cylinder periphe
Ty, measure ring gaps and, if necessary, fi.
le Ting ends (Fig.26).

DISTANCE OF PISTON RINGS ENDS , mm,

I-2~3 compression
ring.

0il control
ring,

0, 3540-55

0 25%0 40

Make sure ‘rings méve freely in grooves and

with a feelergauge measure ring to groove

clearance. Replace piston and rings if di-
mensions exceed (Fig.27):




Ist compression ring A 0, I5 wmm,
2nd, 3rd compression rings  B(
011 control ring D 0, 10 zm,

Should any replacement taks pluce, make sure
that woight of ome piston does not differ agl
r¢ thasb grams from the other.

PISTOR PINS AWD CONNECTING RODS.

Check that piston pin has no trace of sei-
zure marks; otherwise replace it. Measure
piston pin and smsll end bushing diameters.
Verify and replace outsized parts.

DIMENSIORS , in mm.

Bushing after] Piston pin |Clearance JLimit
assenbly

24020%28,030 27{99.5%2‘5,005 0,01540,039 0,050

Check paralielism of comnecting axie (Fig.28)

Haxinvm allowable out-of-aligoment is 0,02mm.

in eny direction &% the end of piston pin,

If comfieeting rod is slightly out of aligh~
; ment straighten it out -under a press with

gradnal stressing. Check that connecting

rode weight difference does not excesd IO

CRARKSHAFY .

Cleaning. )

Remove expansion plugs. (Fig.29).

Immerse shaft in kevrvssne or sodlvent bath.

¥ith & metal %ip remove all alnd@ from oil
driliings.

Checks,

Hake certain that crankshaft has no cracks,’
otherwise replace i%. Crank Journals and
crankpine mast have no scoring or seizure
wmarks. Light scores or dente should be remo
ved with a vexry fine carborundum file and
finished with an equally fine-grain emeéry
cloth. Coupling cones, splines and threads

. must not be out of shape. If thay are, re -
place .crankahatt, With a micrometer measure

. 'in two perpendiculsyr divections the dismetes

' of the crank journals and cramkpins (Fig.30
If wear exgeeds 0,10 mm. grind ehaft and in
atall underaizs. bearings.

. After gelsure, overheating or grinding make

- & Hagnafluz check to make sure thexe are no

; surface cracks. After finishing or grinding,
the harduess of the crank jourpals should ba
50-60 Rockwell C. If below replace crankshats
Finished journals surface mest be without
seratches and have a roughnese of 0,2-0,5 ud-
cYOns. .
ATTERTION: during grindim of the min bea.«
ring and comnecting rod journals, Keep the
Journals finet radius as indicated in Pig,
3%, If during grinding operations any mate

. vial is removed from the shoulder of gear

_ train side Jourral, it is wecessary %o mg

. ve the mame quantity of material from the
“mmﬁ mrface of the facing thrust riogs
by brmging the value of jourpal oversll
length € (Pig.35) back to the am::a mog
sure (ses table)

32 ' 33




To remove main bearings from housings use
puller 7276-3595-36. Assemble flywheel si
de bearing on crankcase as per Fig.32 and
the gear train side bearing as per‘Fié.33,
matching hole with o0il line. Lubricate out
side with vaseline to facilitate bearings
setting on and prevent formation of air po
ckets. After assembly check internal diame
ter (¥ig.34). Connecting rod big end bearin
gs and centre support main bearing support
require no adjustwent. Those on flywheel si
de are supplied with 0,3 mm excess metal for

reaming after mounting, according to table
dimensions.

DIMENSIONS OF CENTRE BEARING JOURNAL, in mm. -

Dinension Journal Bearing-Journal
- dia. Clearance ;

Assembly Worn limit
Nominal 55, 34+55,35
Ist U.size

0,25 55,09%55,10 p,08+0,09 0,12
2nd U.size
0,50 54,84554,85

DIMENSIONS OF MAIN BEARING JOURNALS, in mm.

imension | Main bearing Bearing~-Journal
journal dia. Clearance

Assembly [Worn limit

ominal 54,94+54,95
Ist U.size

0,25 54,69+54,70 10,0540,07 0,12
2nd U.size| -

-~ 0,50 54,44+54,45

DIMENSIONS OF CONNECT. ROD JOURNALS, in mm.

Dimension Journal |Bearing — Journal
dia. Clearance

Assembly . Worn limit

ominal = |49,989£50,00d
Ist U.size

0,25 149,739%49,7540,03+0,07 0,10
2nd U.sizd -

0,50 149,489+49,500

END PLAY.

Check on four diametrically opposed points
that dimensions of the gear train side sup-
port (B) and of the crankshaft journal (C)

(Fig.35) are according to the following ta-
ble (mm)s - - '
33,90 + 33,95 34,10 + 34,315
GrankshaffAend play is 0,15-0,25 mm. and it
is not adjustable. If play exceeds above va
jues, check tightening of nut on the gear

train side and replace unsuitable parts.
CRANKSHART CENTRE SUPPORT.

It must be free from dents or burrs in the
toothed end. With tighteping of bolts at 2,5
Kegn. the external diameter (A} and the hou-
sing of the bearing (B) must be mm. (Fig.36}
: A 2 B
154,980+154,990 | - 59,074+59,093

Permissible concentricity error(C)isp,OfnmL:

For different sizes, replace support.

35




CAMSHAFT .

Remove bearing and gear (Fig. 7-8). .Replace
‘roller bearing if radial play is not within
0,01I-0,05 ‘'mm. or if tracks or rollers are
damaged.

Clean o0il pipes.

Check that cams and journals are not worn
or scratched and make sure that "O" ring

of camshaft cover {on flywheel side of the
crankcase) is in perfect condition and
seals perfectly. Check alignment. If deflec
tion of central journal exceeds 0O, IQ mm.
straighten shaft under a press.

CAMSHAPT JOURNALS DIMENSION in mm. (Fig.37)

¢ Journal Housing-Journal Clearance

Assembly Worn limit
29,940-29, 960

0,04C+0,085 0, I00
40,940-40, 960 .

If ¢leagrance between journal and housing
exceeds 0,100 mm. replace worn parts,

CAMSHAFT END PLAY.

Thickness of setting plate (A) and width of
groove (B) on camshaft gear, in mm. (Fig.39)

A B
5:7“5,8 6,0— 6,I

Camshaft end play on assembling is 0,2-0,4

mm. If it exceeds 0,8 mm. replace worn pa-

rts. After camshaft is assembled, check . cam
timing {see page 28).

HAND CRANK STARTING.

It is installed on the camshaft- gear and on
the gear train housing cover (Fig.40).

When disassembling remove extension on cam
shaff t0 avoid any damage on the seal ring.

Check and replace, if worn, seal ring and
gaskets,




TAPPETS AND PUSH RODS.

Make following checks and replace worn parts;

° Tappet surface aust be free from any mark
or scratch which, if light, may be removed
with 2 small carborundum block.

°© Spherical end surface of push rod and tap
pet surface must be free from margs.

°© push rods must be straight and with sphe
rical end surfaces in good condition.

Check following dimensions and cleararnces,
in mm. )

Housing dia. 14 ,00-14,02
Tappets dia. 13,96-13,98
Assembling clearance 0,02-0,06
Worn limit clearance 0, I0

LUBRICATING SYSTEM.

Lubrication is gear-pump forced type with
fullflow filtering at pump outlet.
Components in Fig.4I : =

I ~ crankshaft; 2 - camshaft; 3 - 0il pump:
4 - hydraulic pump gear; 5 — oil filter; 6 -
0il cartridge; 7 — control valve; 8 -~ inter
nal oil filter; 9 - rocker arms lubrication
pipes; I0 — rocker arm shaft; Il - dipstick;
I2 - air cleaner; I3 - breather hose;

Clean and check all oil ducts in crankcase
and pipes leading to rocker arm shafts, %o
gear train side support and, if provided,

to hydraulic pump shaft. :

See that screen of o0il suction strainer is
not clogged or torn (Fig.42), that duct is
not damaged and that fastening flange to
‘crankcase is smooth.

Always replace flange gasket to avoid air
suction. -

LUBE OIL PUNMP.

It is a pump with lobe rotors and it is dri
ven by the crankshaft by means of gears
(rig.43).

Checking of rotors.

After disassembly and washing check rotors
and replace same if they are worn on the
Iobes or on the centres,

Dimensions and clearances between lobes of
rotors in the positions shown in Pig.44 mudk
not exceed values of table.

Dimensions ahd clearances lobes~rotors; -in
mm .

N -
. oG S ]
assémbly | Limit|assembly | Limit
14,95+14,9710,01+0,06] 0,10{0,02¢0,10{ 0,20

For different vailues replace rotors making
sure that their thickness (A e B) does not
differ of more than 0,02 mm. o

10




END PLAY AND HOUSING ON SUPPORT.

Make sure that dimensions of components and
clearances correspond to values given in ta
ble, in-mm. (Fig.45):

Play
On assemblv| Limit

A B ° D

1€.00 {14,95

z L — ——— | 0,030, 11
16,03 114597

0,13

40,60 | 40,54

f 0,03+0,09
40,53 | 40,57 *

E Equipped with pump suppcrt and bolts tigh
tened at 2,5 Kgm.

Parts not according to given dimensions must
be replaced.

Replace ball bearing on pump support if ra-
dial play too high or if tracks and balls
are damaged.

CAPACITY OF OIL PUMP.
I3} litres/min., with engine at 3000 rpm.

OIL FIITER.
Replace filter cartridge. Check conditionof
filter head and replace it if out of shape.

“heck spring of pressure regulator as well
as condition of seat. .

Dil pressure with hot engine, measured on
filter, is shown in the table. At starting,
with cold engine, pressure may exceed 4 Kg/
cm2.

HOT 0IL PRESSURE, Kg/cm2 .

Rpm. Pressure
950 {lowest idlé) 2,5-3,0
2200 3,1-3,6
2600 '3,3+=3,8
3000 3.5-4,0.

If different pressures -are recorded :

% Remove sealing cap (Fig.46).

9 Remove cylinder for pressure adjustment.

® Remove distance washers from the cylinder
for values above those shown in the btablej
add washers for values under those shown.

BIOVER DRIVE PULLEY.

Lap grooves in correspondance of the 0il seal
ring with very fine emery cloth so as to ob-
tain spirals with opposite direction %o.the
rotating sense and replace ring. The diame-
ter of hub must be 49,94-50,00 mm (Fig.47).
Check belt grooves and .replace belt if worn
or damaged

ATR BIOVWER.

Tt houses the alternator (Fig.48).

Check vanes of stator and rotor and replace
them if they are damaged. Make sure that rg
tor radial and end play are not excessive.
If hall bearings are worn, replace them. Re-
move cover {Fig.49) on the shroud and clean’
reguiaxrly cylinder and head fins as descri-.
bed on page 4.

11




FUEL SYSTEM.

.In the engines equipped with standard tank
the fuel systenm is arranged as shown in Fig.
50.

Components

I - Tank ; 2 - fuel teeding pumpj; 3 - filter
4 - injection pump; 5 - delivery pipes; 6 -~
injectors; 7 - drip-oil pipes. .
ith detached tank and filter, the fuel sys
tem is arranged as follows

the fuel is sucked from the tank by the feed
pump which, through a cartridge filter, sends
it fo the injection pump. At this point it is
sent, under high pressure, to the injectors,

FUEL FEEDING PIMP.

The fuel feeding punp is a diaphregm type and
is opersted by a camshaft eccentric through
2 metal push rod. The pump is provided with
an external lever for manual priming. Check
that maximum projection of push rod from sup
rort is 9,8-10,2 mm., adjustable by means of
gaskets; if above value is not obtainable,
replace push rod.

SPECIFICATIORS OF FUEL FEEDING PUMP.

[Engine rpm Flow Delivery pressure me
litres I' | tres water column
3000 I,6
2600 I,4 3 -4
2200 1,2

- INJECTION PUNMP. .
The BSOCH type injection system consists of g
pump that includes in one sole body the con-~
stant stroke pumping elements, each of which
feeds a cylinder. The pump is émbedded in g
crankcase housing and it is directly operated
by the camshaft (Fig.5T). Speed governor and
extra fuel and stop device are separated from
pump. 4

Components in Fig.52:

I - pump body; 2 - union; 3 -~ seal ring; 4 -
filler; 5 - shim; 6 - spring; 7 - valve; 8 -
seat; 9 - gasket; I0 - plunger; II - cylinder
I2 - rack; I3 - toothed sleeve; I4 - spring;
I5 -~ top plate; I6 - plate retainer; I7 - tap
pet; I8 - tappet roller,

Each plunger is coupled with its own cylinder
wherefore no interchangeability is possible,
If testing tools for injection equipment are
not available, have g Qualified Injection Suyg

tem Shop- overhaul pumps and injectors (Fig.SB)‘

Cross reference table on page I8 gives the
Lombardini ref. nos. for the different .compo
nents against those of the various manufactuy,
rers.

INJECTION PUMP CHECKING.

Before any attempt to 6heck‘or disassenble

the ‘pump, make sure that fuel filter is not

clogged and ducts are not choked.

Clean tank thoroughly and replace filter.

I ) Unions tightness check.

® - Commect pump delivery pipes and tighten
unions. '

0 Feed pump and operate it.

If leaks occur, Teplace unions.




2) PUMPING ELEMENT TIGHTNESS CHECK.

This test 1s merely indicative as the pressu

res obtainable vary depending on pumping spe

ed. . ;

¢ Connect a delivery union to a 600 Kg/sq ca.
pressure gauge provided with a safety valve
(rig.53). ’

9 Set rack in intermediate position.

9 QOperate pumping element until the ‘system is
in compression.

If pressure at gauge does not reach 300 Kg/sg

cm. replace pumping element. Repeat test on the

other pumping element.

3 ) FUEL DELIVERY VALVE TIGHTNESS CHECKX.

9 Set pump as in previous test ( with rackin
intermediate position).

o During test, gauge pressure will progressi-
vely Teach a maximum value followed by a
sharp drop to 3 lower value which signals
valve closing. . ’

The pressure drop must be 30-50 Kg/cm2.

If lower, replace valve (Fig.54).

Repeat test on the other pumping element.

4 ) DELIVERY DATA.

Maximun delivery necessary to obtain max.power

at highest rpm is 30,5-31,5 cc/I000 pumping
strokes at I500 rpm.

"Tappet Tollers must not be interchanged since
they determine pumping timing. When replace-
ment is necessary, check timing of each ele-
ment as described on page 27.

13
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CPURY REASSEMBLY .

After replacing worn parts, reassemble pump

in following sequence (rig.55)

® Ingert in puup body the toothed sleeves ma

kKirg point (C) waten point (B) on rack.

Lock ¢ylinders with eccentric screws ()

on puwin body.

© Agsemble valves with seats, springs, fil-

lers; lock with delivery unions.

insert plungers =o that points (E) corres

pond to {D) on the toothed sleeves.

Locx retainers and springs; lock tappets

with retainer.

® Check on test stand that pumping -element
fuel delivery is even and adjust acting
on screw (7)

INJECTORS.

Components of Fig.56

I - Locking ring nut; 2 - Nozzle; 3 ~ Nozzle
needle; 4 - Plange; 5 — Pressure rod; 6 - Ad
justing washer; 7 - Spring; 8 - Nozzle hol~ -
der; 9 - Drip-oil pipe union bolt; IO - In-~

let unien.

Clean nozzle inside with a tooth pick ;nd so
me gasoline; clean needie with doeskin and
discharge holes with 0,28 mm steel wire try-
ing not to deform them.

NOZZLE CHARACTERISTICS :

Numbers of ~{iInjection
¢ mm J
holes angle
a 0,28 160°
© Checking.

Employ SHELL PUSUS OIL A or Diesel o0il, Reaﬁ

semble injector and check efflclency on
test stand.

Starting pressure.

210~220 Kg/ch2 adjustable with distance w8
shers between spring and pressure rod. Re-
place spring if correct pressure is not ob

tainable and in this case calibrate at 220~

230 Kg/cm?2 to compensate for- adjustments
during service.

° Leak-by time.
Adjust pressure at I50 Kg/cm? and check
that same reaches I00 Kg/Cm2 in a period
of I0 secs. minimum and 45 secs. maximum;

for different time period replace injec—
tors.

® Needle Tightness.

Bring pressure to I95 Kg/ch and hold it for

I0 secs. Check that during this period no

dripping of Diesel il occurs on the 1n3ec
tion centre: some humidity is permiasible.

If dripping occurs slightly smoothen nee-

dle tip with abrasive -or _replace needle if
trouble persists. :

Reassemble injector in cylinder head housing
and check that nozzle tip projection as. com
pared to head face is 4,0-4,5 mm, adausﬁa-
ble with a 0,5 mm. distance Washer between
injector 4nd housing (Fig.58).
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EXTRA FUEL DEVICE AT STARTING.

The device is gutomatic and allows the in-
jection pump control lever to make an ex—
tra travel all the way to the position of
the rack maximwe delivery before the gover
nor calls it back.

Check that lever A (Fig.59) runs freely for
its full travel and spring (RB) is not -dama~
ged or has lost its elasticity.

Spring free length is 29,5-30,5 mm.

TORQUE CONTROL AND DELIVERY LILIITING DEVICE.
4t wmaximum torgue speed, spring compression
(D) inside cylinder under thrust of extra
fuel device lever allows greater delivery
of Tuel necessary for that specific condi-
tion { Fig.60). Disassemble device and wash
it with kerosene. Tip of moving element,loa
ded with a weight of 47C-5C0 grs. must tra-
vel between 0,5-C,6 am. -

In case of different values, replace whole
setb.

tthen disassewbling do not change washer
thickness {C) as this would vary torgue
setting. Disassemble device and lubricate
rioving parts.

The torque device is blocked on type L20.

GOVERNING SET.

It is a centrifugal unit with 3 balls of
13/32" dia. (10,319 mm.) housed in a Sup-
port which is directly engaged to the main
shaft.

The balls are sent to the end part of the
support by the centrifugal force and ef-
fect shifting of a bell (A,Fig.6I) whichis
linked to the rack of the injection pump by
means of a yoke and a lever.

A spring (B) loaded by the accelerator con—
trols the effect of the centrifugal force
of the balls.

The balance of the two forces keeps the run
ning rate almost constant.

CHECKING.

Components in Fig.62.

I = Bell; 2 - Mobile bell; 3 - Ball; 4 -
Locking washer; 5 -~ Yoke; 6 - Pin; 7 - LInk

Qheck condition of balls housings, bell,pin
and yoke., Replace worn parts.

Yoke contact surfaces must be on same level
as the smallest difference might cause the
governor work incorrectly.

The spring free length (B, Fig.6I) must be
69,5-70,5 mm., and under load of 5,8 Kg.
82,5~83,5 mm.

15
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train side. 1%
punp on the ble
29 pump on the
the same bime.

P puap vower take

= i, A0
pulley side (&ig,5))
I - Plange;: 2 - Centring ring; 3 - 4 Seal

o the blower drive

rings; 5 ~ Pinion; & - Support; 7 - Bushing;

8 - Gear; 9 ~ Locking ring; I0 - Washer; II +
Covery I2 -~ Sealing ring.

IP and 2P pumps power %awe off on the injec-
tion pump side (Fig.54)

I - Cover 5 2 - Support: 3 ~ Bushing; 4 ~ Gear

5 = Locking ring; 6 - Washer; 7 - Support 2P
pump; 8 - Support IP pump; 9 -~ Sealing ring;j
IO - Centring ring; I1I-12 Seal rings; I3 -
Half coupling; I4 - Half coupling.

Max. torque obtainable 4 Xgm corresponding. to
T4 metric HP a2t 2540 rprn for engines at 3000
rpm; I2 metric HP at 2200 rpm. for engines at
2660 rpm.

Reduction ratio T : I,Ii8.

Replace bushing with puller T070-3595-49 if
worn or if clearance with driving gear of ny
draulic pump exceeds O,I2 mm.

Bushings are supplied with a 0,3 mm +thick ex
cess metal to be reamed after assembly.
During assembly make the holes mateh the oil.
line’ on the support and lubricate external
part with vaseline or oil to ease keying and
prevent formation of minuscule air pocketsﬂ

Dimensions of pin of hydraulic pump gear, mm.

PO Bushing-pin clearance
g of pin On assembly Limit
34,950+34,975{ 0,03+0,09 0,12

Check integrity of sgal rings and replace them
if worn. The snd play of the gear of the hy-
draulic pump must be 0;7~0,4 mm. If highsr,
replace support.

FLYWHERL RING GEAR.

Check if teeth are worn or damsged.

If necessary replace ring gear a8 follows :
° Heat up ring gear along inner circumferenceé
with petrol heating tordéh and removs it from
flywheel with a punch.

Heat up new ring the same way and quickly
apply it on flywheel, driving it in ite meat,

ELECTRICAL EQUIPMENT,

© Electric starting with motor and I2V/I4 or
2T A alternator for battery recharging,
EBlectric starting with ‘motor and I2V-284
alternator for battery recharging.

I2V/14 or 214 system,

CHARACTERISTICS.
© 12V/I4 or 2IA DUCATT alterhator.
® I2V/I4. or 2IA DUCATI voltage regulator,

©.BOSCH I,5 metric HP starting motor.
° Battery prescribed : 70 Ah.

a2
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J2V-14 or 2IA SYSTEM (Fig.55).

I - Alternstor; 2 - Regulator; 3 —'Key switch

4 - 01l pressure warning light; 5 - Pressure

switeh; 6 - Starting motor; 7 - Battery {(not

supplied).

I2V-14 or 2TIA System with battery recharging

warning light (Fig.66).

1 ~ Alternator; 2 - Regulator; 3 - Key switch

4 - 0il pressure warning light; 5 - Pressure

switch; 6 - Starting motor; 7 - Battery (not

supplied); 8 - Battery recharging warning

light.

ELECTRICAL SYSTEM CHECK.

Check condition of wires and insulation. If

connections are not correct, the following

troubles may occur :

) System delivering half output

A yellow cable disconnected.

A yellow cable inverted with a red cable,

A faultu voltage regulator.

) System not charging :

Two yellow cable disconnected.

Yellow cable grounded (demagnetizes alter—

nator).

Yellow cable inverted with a brown cable

(short circuit).

Brown cable disconnected or grounded (bat-

tery short circuit).

Red cable disconnected or grounded (short

circuit). '

o Paulty voltage regulator.

ALTERNATOR. -

Stationary armature installed on blower. cover

and germanent-magnet rotating inductor keyed

on blower shaft. When replacing the I2V-I4A

alternator with a I2V-2IA type, even the air

blower must be replaged.

theck magnetization of rotor with toolvn67000—

9727-01 (FPig.67).

° Rest one end of instrument horizontally on
magnetic poles.

° Hold tool slider (C) facing line A.

° Free slider; if not attracted, rotor is de-
magnetized and it should be replaced.

Check that stator windings have no unsoldered

connections and burn marks, or grounded wirek.

With an Ohmmeter check for.continuity between

red and yellow cables, as well as for ground

insulation (Fig.68). :

Replace stator if faulty.

Check assembled alternator as follows. :

9 Disconnect yellow cables and red cable fron
voltage regulator.

¢ Comnect between red cable from alterndtor
and one of yellow cable an electric tester.

& 6N © O 0o

=° Start engine and check for the following

2 voltage readings on instrument s
gAlternatot checlk -

Y Engine - voLT ( v ) ]

o Ipm Tvpe 12V — 14A [ Type 12V¥% 21A

% | 1500 18,5 + 20 30 + 32

%‘ 2000 24 + 25 45 < 47

= 2500 31 + 32 57 + 58

£ 3000 37 + 38 68 + 69
8mepeat operation between red and other yellaw

Scable. If voltages are below above readings,

orobor is demagretized Tf difference is .over
25 Volts, replace alternator.
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