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A SAFETY PRECAUTIONS A

AVOID ACCIDENTS

Muost accudenls, whether 1hey occur o mmQusliy, on The 1arm . al
home or or 1he hghsay, are caused by Ihe [alore gl 5ome ind
vidual 1o [ellgw ample and iondamerial sabely fules Of precau
Lickvs, For s repson MOST ACCIDENTE CAM BE FREVENTELD
by recagm2ing the real cause and downg Semeiierng abounl be
ure the accident Qoours.

Regardless ol [he Cale used on 1he design and gansirpchon gl
any iype ol gqupment There are many candmions 1thal Lanngl
be comphaicly SaléQuarded BQEeNEl withou! nlErlenng sk
repfonablc access ity and ellcient sperabion

& carglul operaior b3 the best insuranée against an
dccidend, The camplete observadnte ol ong simple rule
would prevent many (houssnd wRrQus injuries e3ach
year. Thal rule is:

MEYER ATTEMPT M) CLEAN., OQIL OR ADJUSY
A MACHINE WHILE IT I5 tN MOTION.

MATICHEAL SAFLT Y COrkC,

4 WARNING 4k

On machings having hydraulically. mechanically, andlar cable conlrolled equipment §Such 25 lade Dils
Compines, sowels loaders. dozers, SCrapers, 1c ) be cerain the gqupment 15 lowered 19 lhe qrognd
Delgre servceng, aghusting andlar tepdirng

If 1015 necessaty (0 have he hydraulically, mecharcally . andior cable controlled eguipmen| parlally gr

lully ra1sed th gain access o cefain [ems, be sure the eguipment 15 suitably supported by means olbce
than the hydrauhe it Sybnders, cable andior mechamcal devices osed Tor cantrolbng 1he equiprment,

A WARNING 4

ALWAYS USE proper lants and procedures 4% reEcommendged in Seryvice ang CGperator's b angal

ALWAYZ READ all Caulion and Mole paragraphs m Serace and Gperatac's Mangal befare proceedmg wiih
SErVICE Of Tepan wark,
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A.O. SPECIFICATIONS-REMOVAL-{NSTALLATION

CESCRIFTION

Tha eagine installad In the whee! tragias modele
360, 950 and 510, is & high speed diasal unil with
ltur atrokas and Ihree gylinders-inling. Tha
&hyina Crankoass is & cast won vniblog with dry
1ype raplaceable cylindar hners, snd with the
housings for the crankzhalt main Begrings and
valve lgppats.

Halical tepth liming paark, camshalt 1ocaied in
the crankcase and overhaad valvak; IRlake valves
are shiglded I ingreaka turbulenca of he
aspirated air. Tha power trgin is driven by tha
crankshall which rgvptves it laur 1hin-shall main

bearings ang includas: Lighl alloy pisions with
tavcidal combusiion chamber Buill in top, 1hres
piston rings (Iwe oil sCrapers and ong coMpras:
sion nng), lygerd sleal conneching rods and
[Iners lubrigalion and a escond one 1hroygh the
amall grd for pigtan cooling.

Aaptraied gir iz lilterad 1Rrgugh an ¢il beth air
Cleanar.

Fuel |5 Injecled directly intd 1he high urculence
combustion chamber Built in pision 1o,

Couble digphragm Iusl lilt pump. deuble fillers
cannegcled in series and walar trdp on the Lirst
lter.

1ATH

Fr3. 2.0/ Theaw-Quarier Right Front Yigw of
Engine

1. Firgt 1yl liliar; 2, Fusl njectlen pomp; 3. Alr
Iniaks manilold; 4, Slarting sid renerveds; 5. Injoc-
ar; & Second lusl filtar, T, Tharmontsd lcelion;
#. Hydrmaulic aystam oll pump: 10. Fus! Bl pump;
11, Elpsirie slarling malar

14710

FIG. A0 ThraeGuarer Lall Rasr Yiew ol
Engine Wilh Clwich

12, Exhipunt mandlol;, 1% Engine [ifling eyw;
14 Engira &bl lid1ar; 15, Engine and P.T.O. cluich
wnlt; 16. 3l pressurs sending wall connechan;
17. Bryatvar plpa; 18 Ol dipedlich; 10. AHamalar

Engire - 0




injeciion pump of the plungear iy wilh all spesd
governcd and sclomellc fiming davice: \ypa
Actary whh fiy-weight machenical govarnor,

Saparate [our hole nozzies (30480} or 1hras hole
no2zia s (510} clampad 10 Wne oy llnder heed.

Forced fTeed lubricabian fram camshaft driven
QeRrlyps pump with Built in rglial valva,

Fulr tiow fliter screwad o tha grankeuss and pro-
vidad wirth an Inlgrnel rallef valve which
bypasoes 1t oil fivw whan fiter s clogged,

CIRCULATING WAYER AND AADIATOR COOL-
ING SYSTEM

A gentrilugal pump. bell-griven by (he
crinkanalt-mounied drive pollsy, forces the
coolant fiow which antars ine radlator when 1he
tamperature rsaches op o tharmoslal sglting,
The cold air drawn by 1ha lan which iz secured o
the walar purnp hub, ecols Ihe coolant inslde the
radiator,

Direct elecirlc slaring with solancid gngaga-
mant, 12 wosll moto! ang slaning aid for low
lemperaturas.

SPECIFICATIONS — ENGINE

ash
TYOE o e . Dexsel .,
Sirpkes . ... ... R - B
Numberalﬂyhnuera.....-.. “
Bore ang Sirthe L Mwadiing L.

(95 » 110 mm)

Displacement . ... ... ...,
(2340 &u. cm)

Static Timing JA3CBTRC .
uumn-emlh'lamﬂearmgs . 4
Inazlion Bequense | ...

Camprassion Ratia 1M

Sense of Rotation AE mated 1y me
driver’s saan} |

Rated Zpeed. . 2355 AFM
High Idling .. .
Low ldling. .. ......... . . GUDRPM ..,
P.T. RPM 18 Eagine APM
o468 ... .1 81 1
Sag . ...187a
GO0, . ... 218D
659 ... .0
Slarter Pinion 18 Flywhaa)

Crawn Gedas Ralio |
EnginaiAlternalor Speed flatio . N B - -
Lubrication Pressure {Max.) . 294302 kPa

{42.7-56.8 F5I)
Minimum Fressure . . .

Engine/Sil Pump Speéed Fl;atm AN
EnginarWater Pump Spwed Hahn ; .1:1.454 "
Haurmeter Calipralion

(THLY . - . 96,000 Enging Hevs,
Engine WElght :wnhnut Aar EI!rI.I'IEr

and Lubricating Onily . . EED DS (289 kg L,
HORSEPOWER
Marufactyrer's Mawimum Observed FT.0.

Horaepower at Rated Engons S5pesd L35 026.1 kw) .

S R

W3gu. in.. . L

. Cournisrciorkwige: |,

L 2ISBAPM ...

L ° 1 I '+ D

:iukpa{ﬁpan.......

460 514

CoDiemal L Lo heEd

......... 4. A

T IO K T I+ . - B )

(05 o 110 mmy) {107 x 110 mmg

dicuean. .. ... .. ... . 1645y in.

(2340 cu em.} {2696 co. Chn. b

CISTBTCD L. L. 13*BTCD

. T S |
i T R A U SR, B-o
B ik I, . |

. Counters|lockwisa - .. Counlerclot kwige
CBAMWARPM ... ... MODPPM

BRSO REM ... B0 RPR
CCBMORAPM .. ... _...., .BODAPM
G050, ... ... _.....BTS-T3S

U = L v ) | 2
-~ & | -1~ TP | 1|+

- Y41 L2400 L, . BE00
- 5 B |+ DA L1

A 1837 .. 18T
m&izkpa..-....-...EE!-HEE!-.F;

If-ﬂE T.56.49 Pl (42.7-56.9 PZ1}

L3 AKPRISRED, ., |, A4 kPafh RED

U K1 X1« I A H AT

o1aba L., o1 4G4

L 36,000 Engine Rave |, 06,000 Engine Revs

- EE0bL (29 KRG, ..., - 650 DS, [299 kgt

U B IN- Tich TR NTT S 1. - Y B

Engiry: 4




FIMDING THE PROALEM N CASE OF POOR
ENGINE PERFORMANCE

If test spacdicatlions canngl be mal:

1. Cheek, by #xcluding on cylindar gt a lime,
that the compression pressyre drop i5 G0N
lant in efder 10 ascertain Ihg funaticnal aflj.
gigncy and unifermily of nozzles orf ity onge
again using & set ol calibfated 1851 nOZElas,

2. Look for the causes ol podr #ngme perfor-
manee. Use a compression ester applying il
in suctassisn 1o each tylinder, 1o which {he
presenl (a5 dala gnd procadurs refer. (See
charl }

Test the angine when lemparature ngs regohad
158 “F. {70 *C ), corresponding almost to the limit
of the whila bangd of 1ha pangl-mounted
lemparalure QRUQE, afd 5100 the enpgirm,

1. Remove ihe mjecters from the Cylinders.

2  Inxall & compressioh lealer in place af 1he
wjeclor correspondng to ik cylinder to be
1ested.

3. Hold wnx imechon parmp In “STOP paghon
and 1ake the readings, jurning (ha enging
with the starer molar,

The prassute reeding lor a normally oparaling
engineg, rcorded gt termperalurg of about 180°F
182 "C.pand 2 Se4 levet (FE0 mm. of mercuryp, and
ler g speed ol about 650 APM iz 175425 PSI
{26 4-22.9 kem®) with all injeciors remaoved.

The minimum permissible prassors reading lor a
worn enpgine is 375 FSI [268.4 kiemd).

It musl Ba kepd omomind (hatl presaure disps of
1% for every 100 m. wmerements ol allduge. [Ap-
proximatlaly 31X fest.)

The mawmum permissibis pressure dutlgrence
Belween tha vanous cyhnders & 50 PEI (3.5
RiCmE,

Comprassion lauity can b traced 10: valves and
f#4als, pistons and (hair ringg, cylindgr head
gashel,

w2

FI3, ALHI CHECKING ENGINE COMFPRESSOR
WITH TESTER

A cavmon

Frgasure 1asl data gre reliable anly if the gaugs
13 fungtianally alficient gnd corractly anslaliad
and it temperalure and speed aquirkments have
been mwl. Bo nol 51@r gverhauling or repaining
an angine {pHowing 8 single low Compresan
reading, or if the gauge ig not tha one indigaled
of il the last hes nol been carried an as
apecilied,



FAULT DIAGNOSIS CHART
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EYMETOM CALEE CHECK
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E E E 1 Hp Fyal 1 Fuel levy
_ — £ Slop coalrgl 2 If run pedciTvoty 3O nnkAQe raw
— 1 —— e 3 Siarling grooecung 115 i LoHiect
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= W =V EEEET 19 LP s 19 Fusl (HpaE 1o Maks
E ﬁE % 2 Idling tphmad incorien 20 Eppine ddlng ypesd asthing

e == =17 M. Sh ancCder 21 ERpQIne mas imm g Load aeibing

= i — e $8 hiCElErator lnmage 22 Lewsr Joppe o0 pump. reechas Flopd. Lifigl wilr,
— E— — Fedal alop sa1ling
= v (3 Engery mounting 23 Miounlinps arg nghl
E—— E E=E= i yuprlipn 24 Yioeation not frarsmied from slsewhare
= N E % % Cvaricaging 25 VeRhitle paylcan
i 10 S e M Brakys 28 Brawed nol binding
== R Swws 77 F | pump meoynling 21 F | pump drive and modrilng bglis tight
e e IR ee B 75 F 1 pemp 28 H ol wtis (AR rermove | pume s sand for iosie ] chach
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REMOYING THE ENGINE FROM TRACTOR
Froceed accardng 1o the Igllowing sequenge:

1, demove tha cadiator grill afiar ramoving tha
ypper Bglls in edbher direction, then dlscon:
nect the bettery cables and remove baflery,
i=eg Fig. A.0/4))

& Drain all lug! and clpse 1he Muel valve, Drain
the crankgase gil through the botiom plug
helg and the crankcase and radiglor coglpnt
theough the plugs {ltems 13 and 14, Fig.
A DS Iocaled an the lall side of the enging.

A Aemowa tRe frond xlia wilh radiaior, aflar
disconnecling &r delashung:

(a) Trangsmassion oil swudfion [Ine [Hem 27
Fig. A} Lo hydradlic pump end
dedivery lime (Mem 200 o hydraulic It
making sure 1o plug holes 1o pre vent spill-
age of &il gnd Santaminalicn of lines,

[bY Band glamp securing gir cleaner hose
(ltam 19 to intake manifald water inlel
and pwikel hoetes from radiglor and,
firial . [hee dshau sl mulhar (llerm 11,

L] Steering drag link {lem 12} frem steening
arm {if apphecable)

{d| Remove Golls holding ram anchar 1o
WANSMIEgan Nousng.

Lock MNe parking brake.

Fresa il bl woOdan wadge Dlacks ar (e axls
and Wiy fractor with & hydraulic jach or hoist
undil Irga FOM ha angina; place shop stands
oF wooden bioths under IRe IFan3mMission
case, ramgve |he capscrews {item G, Fip.
A O atiaching asla lo of sump and, finally,
remgve |he ironl axle assembly cowling end
radanar .

A cavrion:

Whan using 1he ax|q wedgas, b tura (hey lit and
ara driven in lighl. Also, any Dlocks or Stands us-
=d in Eplitling the traclor should be slabla. Tha
brakes should be locked by sleapping on the
brahe pedals gnd pulling Ihe parking Braka cack.

He sure any glings of chand Are capable of Lup-
poring 1he portion of the tractor to be bolsled.

d. Aempve the rear hood secikon with bnsiru-
ment and (eAr GANSI S

lal Tha starting gnd lghting swilch {Hem 286,
Fig. A Qi7h and the starting awitch (item
30) and [&var.

&) Aemove the raar hood, ingtrument panel
and rear panal allaching capacrows;

o

FIG. A0/ FRONT YIEwW OF TR&CTOR
WITHOUT BODNNET,

1. Bir cleanst clamp; 3. dallery ground cable;

d. Plus terminal; 5. Headlighl connectkan cables,

{c} Dreconnec! the connections 1oCated
peringd INa nstromeant penet and onscrw
Ihg tachameled Hlac Bee drive (Mam 9. Fug.
o_Drh].

5. Aermoye Tuel tank, as 1ollows:

{a] Dizconnact cabla {tem 28, Fipgure AOVF)
Iram (he slading salaty Ewitch located
e the irans missicn caEs Cover,

{0} Sfackan Ihe band <lamps, then remoye
gpuction gnd rejurn ocil bees (Hem 3, Fig.
B W3} iram injeciors.

Ac) Digconnact The Iugl level IAdicalor wirta
with baygnat-lype conneclian located on
the fual 1gnk.

{4) Aemove (he tank Etrap alier loosemng
end withdrawing the allaching ball,

8. Remove the fusl lank 3uppor and alactric
contrel box mguniing as an assembly, as
follows,;

(&) Disconnect (e gligrngior cable {item B,
Fig. &%) and 1he twg band clamas {Ham
7. Fig. A attaching 1o il Ihe inlake
manifeld,

{b} Aemove tha starting motor (tem 23, Fig.
&_B} cable {ltem 22) and the walér
lemperalyra gayge (Lem 18) and [ow ail

Engina - 8
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FIG. A M5 LEFT SIDE VIEW OF ENGINE INSTALLED
C..Capscraws aitaching #ngina to transmiszion cage, C;, Caprcrews aflaching franl axie 1o oif
EUMpE. 7. Crankcass braather; 8. Allamator cable; 8. Techourmelar llexible triva; 10. Low pil pressure
sending urll; 11. Exhausi muflier; 12, Siearing dreg link; 13. Crankéase water draln: 14, Radlator
water drain cock; 15 Aadialor walar oatle] anse; 8. Altsrrator; 17, Balt take-up brackal

14F14

FIG. AL RIGHT SIDE VIEW OF ENGINE INSTALLED
Cu. Injeclion pump locating nuis; P. Hydraolie 1ift il pump; 1B. Walar lamparature gauge cabls;
19, Iintake manifold; 20. Dalivety lIne to bydeaulic 1L 21, O pump soction line; 2%, Elactnic s1ading
motor cable; 23, Elctrie slarting motor, 24. Slesring pump




FIG. ACQIT INSTRUMENT PANEL AND REAR
FAMEL

PE. Key switch; 27 Aear fiood light cable,

2. Slaring salely swilch catds; 30, Starting and

Ihermosiart swiich

pressure indicatar {tem 13, Fig. A5}
cables,

(e] Ramova tha Rand and ool Accaiwialor
rods from The inkage

(dl Remove the Riteching capscrews {llem
Ch, Fig. &.00%) 10 the transmission case.

7. Hook Ihraa chalns ko ihe lhree lifling eyes
{Fag. A.Or8) o0 the #ngme wd take 1he waigh
ot with g hoigt,

Lift the englne and pull il ofT lerward (o aliow
tha clulch shalls 1o clxaf the ¢ lulches,

CiSASSEMELY AND REASSEMBLY
Atlach 1he anging on An engine siann.

INSTALLATION

Reyvarsa tha removal sagusnca and be Sure 1o
remember 1he fallowing:

1. When atlaching e &ngine to the fransmis-
gian caze, be syre 10 locale 1ha cluieh
aplines &b Wair reapective gaarbox and
F.T.0. shafl saclion properly 2o to aved jam-
ming ar &pline damage.

2. Tighlan 10 spacdied tonque viloes,

FiQ, AQm REMOYING EMQINE FROM TRAC.
TOR WITH LIFTINGQ CHAINSG

14714
FlG.

INSTALLING ENQGINE ON
TURNOYER STAMD

A.DM

Engmng « B



FiG,. A Or2a ENGINE - SECTIDNAL VIEW

Empne
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FIG. ACMNB ENGINE - SECTHINAL VIEW
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A.l CRANKCASE-CYLINDER HEAD-OIL SUMP

For a ganaral overall Inopettion ol the crankcase
fomponents, ramove anging Irom tractor 85 in-
dicated an page B.

TRANKCASE aMD CYLINDER LINERS

Tha caxl Iron crankeéase and cylinder blpgk unll
ConsiruChien comprises Ine cylinder lindr bores,
grankshaftt maln bearings, camanall baaring
Gores, and \he valve lappet bores. Cylindar
lirars, of the ciry type, are Inserlad by cold prass
fitling. Mew linars musi &e bared 10 proper size
after installalien in enging bore. (See “Fita ang
Toleranceas Torgua Spasifications-section )

Chass idenlilicalion letlers are slamped on 1he
crankcase 1op surlace (Fip. AA1Y, i cor-
regpendenge 20 epch |inegr,

CHECKING AND CLEAMING THE CRANKCASE

Al tverhaule chack for causes ol ol ang waler
[aaks and SEE0IQE,

Froceed a5 I¢1ows

1. ¥egh the cranks ase wilth a hot detergent and
water solulicn, and flush il repeabedly with
oIl wWaler

Z. Degrease \he lubnicalion pagseges wih a jel
ol pressunized air and solvenl mexlyre and
remoya Sludge Irom 1he nslde of passages.

A Chech seahing tighiness ol Ihreadad And ex.
pansion plugs, gnd replace damaded ones,

4. Check (e 1ace parallelesm of 1ng cylindgr
head mating surfaCe usng & straght edge
and feelar gayge and, il necessary, refacs il,

2. To avoid {lnd legks or agepage, make aurg
both grankcase and cylinger head mating
surlaces ara claan, belore [nialling Ihe
gaskal. Do nol wuse wny type of pashsl
seglant.

FKi, Alf1 CHECKIMNG CYLINDER LINER BORE
WITH A DIAL INDICATOR GAUGE (ARROWS IN-
DICATE CLASS OF FIT)

CYLINDER LIMER RE-BORING AND REFLACE-
MENT

hack the lin#r inside diameter by placong a deal
pauge buciesiively om lwo asas parpendicular
t¢ @ach tlher (Fig. & 111} and 1ake thass readings
al thiee différent heighls (Fig. &.12} o [ocale
drvalizalicm Or spdmEhys waar,

H necessary, re-bore tha liners (o g fiea] over-
Side diamelar, tha maasuremenis are sled in
the "Engine Fits and Tolerances” wable |1, onihe
aihar fand, the liners which requite re-borng are
already oversized ol 0.02%4 mm. {001 in.), whech
ig the maximum permissible owarsizs, repkace
Iheem, and Bore Lo proper Siza.

Enguna - 11
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FIG. A2 STANDARDLINER BND CRANKCASE
BORE DHMENSIONS

a-b. Limér rngasure locations; C. Final diman.

gion Afler prega-filting.

{Lingrs arg clessibied dimensionally a5 A or B,

Sew specilleation charty. - 1, 2 and 3. Bora

messuring planas.

I SENAED 51

X B EEmm 3 343N s Errwn | 818F
W janmin | A RGh 0. | B BuOeren [ 4 17Fan.
¥ oA Oy | O3.Tddin, | 102 D0amm | dfHEan.
o5 024 mm 0t n 107 Damm | 4 DB,
i W Mmm | I 8Ed in NG O0emmy | A A7 AR,
$E¥mm | AR in 1ETKHmm | d A75 1In,

& cavnow:

It 1he dowel with lpbe gil low restficlon |5
ramoved also, meke sufe t¢ Insial it wib lhe
smaellar hole toward the cylinder head,

CYLINDER HEAD

Spmcial alloy casliron cylinder head wlih harden-
#d valve seals and noZrle mounting holes.

To remove tha cylindar head irom a Wagior in-
slallad anpgind, proceed &% 10/l0ws:

1. Remgve hood eseambly.

2. Drawn crankcnza and rediator coolant 1k nsugh
the reapective cocky |ocaled on tha Engina
lafl sida.

3, Ladgen |he band clamp which sacures tha
tylinder head coolant dufiat hose to the
radiator.

& Agrnove Ihe valvs cover {llem 3, Fig. AL
backing out Ihe capscrews (ltem C]

> Aemove the inlgke manifdid (Item §) to gain
easlar access 1o lhe lines angd iubing in-
dlcated below,

8. hisconnecl the norzle prassure and relpm
lines (lams B and S respectivaly.

7. Bemowve rocker arms wilh &Ralls and sup-
ports, and the posh rods.

B. Remave tha ihaimosmaler bulb.

9. Ungorew the allaching cepscrews lram 1he
trankcase and splll 1he head away withou
wadging wilh 1pols insarims Delween ahating
surlgces i avdid damage.

W ihe cylinder head is ramoved wilh the noztle:
Inglalied, care rmudl be (ahen nol 10 demage 1he
|aiter which projacl above the surface, arremove
them lirgl ag & preceutionary measure.

FiGa. AN REMOVING THE TAPPET COVER (%
C.. Tepped cover miinching nui; 4. CHl Hller plug;
§. inlgke mpnifokd; 7. Aiarmator cebie band
clampr; 4. Nozzis prassurs line relaining
bracks; 5. Hoxzle mlum oil lines.

Enginm - 12



FIG. AlfA AEMOVING CYLINGER HEAD FROM
ENGINE INSTALLED ON ENGINE STAND

Tha inslructions 1or remaying e cyplinder bead
fiom an angine removed from Lhe traclor érg
sirmalar 1o The ones given grevigusly far tha Irac-
lor nsialled engine, provided of caursa IRAL iR
the Fprmer cagse the engine ynit widl fave 1o be
insfalled on (he shop tuenover stand. (Seae Flp
& Iy,

GHECKING THE CYLINDER HEAD

For camplete inspection and checking of the
cylinder head, it 3 bes 10 remove valves, valva
springs angd nazzles end to ciean thae maling suor-
inta, valve 381 And passages.

Check the cylinder head mating plare By moving
il gver g gurface platla smearad wilh lampblack or
blye. M high spots show ug, ralacs il.

I valva s8als are 1O be recol, 1he cylindar heed
mating plane can pe ground to a dapth not ex-
cerding 0.020 10 (0.5 mm.),

In cane ol grinding, we suggest that a coppar
washer ol Euilabla ihichnaes Be placed inside
the nar*la Esal g 10 malntaln 1he nozzle projec-
tig abcve the £ylindar head a1 the same valya 25
b Pofw; Al5S, Make SUFE tha vaive recasging from
tha cylinder haad glane does nol exceed 0.03-
004 In, (0 7 - 1.9 mm.}Fig. A5 Tha heighl of &
ngw cylindar hepd |s 36682 In. B2 mm.
Check Ifa axpandion cups and lhreaded plug for
coclanl and oil tightness and replace them (F
ABCRLEAMY.

Following chechs, pnapgclions, grinding. wash
cylinder head in aglvent {0 rempya svan Lhe
alightes! lrace of abresive malter.

FIG. Al MEASURING NOZZLE PRCJECTION
ABOVE CYLINGER HEAD FLANE ] AND VALVE
RECESSINI )

Morzie projection: D.O8 - 010 in. (2 - 2.5 mm.}
Yalva reciessing: 0,02 - 0.0d in. (0.7 - 1.3 mm)

S X o b T
.

A 1
-
fla1k
* .'T ?
-
1 # "'"lll
+
i P 0O D—-.
1" — E L E -

191

FIG. . ANE DIMENSIONS OF INTAKE AMD EX.
HAUST YALYE SEATS AND OF VALVE GUIDES
IN CYLINCER HEAD

X = 138966 mm. - 547 In.
13,903 mim. - S50 in.

{A) Intake v} Exhsunt
Wil s min. im, T, in.
Dia. D A0 1.E¥5 23 1,260
Dia. E 488 1.3 15 1624
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Fei. ANT CYLINDER HEAD TIGHTENING SE-
GUENCE (544 Torque Spaciilcsinon Table )

CYLINGER HEAD AND GASKET INSTALLATION

/ E E} E} ENGINE QIL SUMP

e - - To remowg Lha ol BUmp only from a trattar in
@ _‘E' S 0 S & slalled anging, procesd as follows:

1. Drain ol through plog hole at batlom of

sump.

2. Disconnecl Wha hydraulic Wf dehwery and

rafum il lines.

%, Aemove the tronl axia axzembly as oullineg

on page 108 in Fower Trakn Section,

& Back out the capscrews atiaching Lhe oil

gump Lo Iha Crankcase. Halore femoving
inem, place a wooden Block under [he sump
1 aupport it once free.

Reverse the sequence af removal and Llake goad The aparation |5 easler il (ha enging 2 insialled
note of the toligwing: o & turnover sland, ak it will be sufficient 1o free
{he pump to remove L AttAChing screws 1o (he

1. Theroughly claan bolh crankcaze gnd ¢ylin-

der head mailng planas lo remove gasket
padicles which have remainad stuch toc the
surlaces al remoyal,

. 00 nol apply any sealing compound o the
gaskel, as ilx surfaces have already bDesn
Irgated wilh & suitable adhasive compound
owar the areas requiring Ihe grealesl ssaling
performancs. thes will adhgre 1o the crank-
case end Cylondar head auriaces under 1he
gffect ol heal a3 thé angine reaches
pperating temperalure.

. Placs the gylinder head wilh the crankcass
lecaiing dawet filllng [n the fead hola.

- Instalt the capscrews end torgue them
fallowng the sequence llusiraled n Fig,
AT and ta the valuas given In tha “Torque
Spaciticallons™ labfe.

crankcese,

AZ 1o cleaning and checking, age the ouihine
reporisd in Lhe pracesding \opic and ralarring to
the cranktasa.

When inslalling Lhe ol sump, be sura o

1. Apply @ thin coallng o non-hardening
sagling compound an bodh surlaces, Ingiall
the end seals ovar the gaskals and maks surg
the holas ars ahgned.

Z. Placa the sump and inslall all attaching
CRPICTEWS.

3. Make surs the of| sump and angire bell hous-
ing are flpgh with aach oiher,

4. Croxs tighien progressively 1o tha towgue
yalues in the "Torque Specillcaions™ table.

Enginm .« 14



A.ll VALVES AND TIMING MECHANISM

GQENERAL

Crverhead velves are acluated by the camshal
which i9 drivan Irom the enging Thnaugh Ihe tim.
Ing gears. The camehafl mgdion is tranemitled to
the vilvas through lappets, push rode and rocksr
arma (Flg. A.IM1).

Each valve ia llited wilh one apring and one
gubde, the [anglh of the latter [ngide the oylindar
haad teing limiled by a glop ring. The intake
valves are shialdad 1o craate lorbublence and their
corec| aggembly is made foal-proal by allowing
anly one possibla instatlation posilion.

TIMING CATA

Valva cpaning and clasing angles, with reapecl
12 crankshalt cotateon, are as fallows,

intake Valves

......... 4*before T.O.C.
e 23 alter BEDC.

Cpen:ing Advance .
Closwng Relard .,

Exhausl Yalves

Opening Advance . .. ... ... 48" 30 before B.O.C.
ClagingRetard . .. .. ._....... .. .6 afterTD.C

Cold Valve Gap (Inigka and Exhaust) for Timing
Chach . ... . ..........._...008 A Q45 mm )
Cold valve Servlce Gap (Inlake and Exhausl) for
Engirmm. .. ... __L.. . Intake (0250 rrm} 4.0W 10y

Exnausl (0250 mmi 0.0 In,

Total Yealve Down Stroka Inside Cylindars in ha
Qpening Phase . . _Exhayst (10000 mim }0.394an.
Intake (10000 mm) 0.394 1,

CAMSHAFT

Grankcase-mounied samahafl ravalveng bn 1hree
Begarings with Iriclion meatal lining and lorca-
fitted in thair respaciiva crankcagss housing
Bores. The shalt (ismoa, Fig. A3 Fa retalned al
irand by means ol a stop Hangs (itam 3) and car
Has w driving gear (Item 10 preas littad bol and
kaysd 14 e front and.

Ramove the camehalt and iis glesva bearings e
1oHows:

1. Ramova Lhe engine aceording to 1he direc-
lipng i lined on page & ang inalall B o6 an
sngine mtand.

£, Remove tha Iiming gear cover aflér ramoving
the following:

(0} Hydrauhc pump [ftem B, Fig. A NMAL

(b] naciien Pump Orive Gear inspaclhon
Cowar {itam 7).

ici Ramave oll pan and oil pump.

FiG., Al YALVE DRIVE AND CONTROL
MECHANMISM

H. Clgurance bGatwedn cup relaining ¢ap and

Ipgcke; £ 0384 in. (10000 mri} Maximum vkl

down wirghe oxhausl; 7. 0,384 in (10000 mirn ) in-

take; 1. Camshafl; 2. Tappet; 3. Push rod;

d. Rocker Arm; 5. Valve

B L T

FIG. Az TIMING CHAQGRAM

Engwma - 15



FIG, AN CAMSHAFT REMOYED
G. il prassure reducing hold; 7. Gl circulalion
groove: B, Ol pump driving gear; 10, Camahafl
drivirg Qe
4] Remaving Ihe capicrews pecuring the cam-
shail 2log lange {em 3) ta the crankcass.

d] W.bel {lvem B, after loosenmmg tha front
boll of the allarnator

(e] Orive pulley {Hem 5 and i15 gk wilh a
puller with three siatg gl 130" aach.

{1t Fan ang driven pulley.

Aarnove Iha &nd plale altaching capacrews {[lam
Co, Fig. &.1D4) by using a suilable wransh (hrough
tha two holes machingd in ihe gear for 1% purn
pogz [Fig. A3 Once Mhasa operanens have
peen compleled, and belora withdraweng the
camshafl and gear unil, securs [[Iters in place 1o
prevant the lappsts from falling inlg the Gil
sump. Hamaye the gaar Irgm shaft end using a
prags, As the gear |5 pesembled 16 a shtink i
terllawing ommaralon [nohgl oil g 358°F_ {180 °C.)

REFPLACING THE CAMSHAFT BEARINGS

I case ol paaring rgplacement, we FaGoHT Mgnd
ihg lollowing seguange:

1. Ramove the oll 3ump and 1iming gear caza, il
NECALEAFY |G @a3e 1he ok,

2. Use @ bushing puller an Ihe (ranl Dearing
(Fug. A UG] and 1ha sarme pullee wliih axien.
alzn for the inlafmedialy ona.

3. Remewve 1he reaf crankcasa mounl,

A. Drive out the expanzlon plug lecated an ihe
rear sloave baaring osing & suilaple har
ihrough 1he crankoAsa.

@

15134

FIG. Add SECTIONAL YIEW OF THE CAM.
SHAFT DRIVE

Cy. Capacraws secunng the gesr (10) and gam-

shall psaembly 15 the crankcass; B, Slop Nange;

10. Criving gear

% Aamove the rear beafing with the same
pullers usad on front and inlarmadiate ones,

Al rnstallaton, be sure oo

1. Measure aach doshing 10 be ute ey go in-
10 e proper bore. (See Fig. A5,

£ Artange bushings 8o 1het lube passages ara
aligned wilh 1he matching paszage in Ihe
Crankcase.

3. Drive in the Inlermediale bushing wiih g
Bushing Inslatiallon 1ol

4. Use a bushing Inslalaiign taol fgr the front
and rear bushings,

%. Line bore tha bushing with a regmer 1o the
diameter spechllad in Fig.-A, |15

&. whan fliting the camshall rearmosi fearing,
&8 sur® 1o gi if 108 13 10 the modified ver-
g10n; v, Wilh curved uppermast surlace so
1o shigid Ihe BXPANSION Cup on (G crankcEse
from ihe ouigide; if otherwise, (il 8 rubber
Plug with replacement |na.de the cup, 10
gvpid ingrass of ol i the clylch compart-
mant.

CAMSHAFT AND BEARING CHECKS

Measure [curndl and branng wear ang check ser
vick clearance (see table ol detal, Slasve hegr
Ings are nol available wilh undergizad boros; if
necessary, reglace bolh bearings and camghaft.

Check journal ahgrmenl to make sure the cam-
ghafl 13 oerlectly siraight,

Enging 14
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FIG. A5 DIMEMSIONS GF CAMSHAFT JOURMALS AMD SLEEYE BEARINGS
NOTE: LD, relers 10 basrings i thalr bores.

VALYES AND THEIR GUIDES AND S5PAINGS

Many mmging problems are due o lagliy valve
pperatitm,

For sehiglaciory engine performance, ik valVes
musl seal lightly and mawe (raely,

Remove valves a3 Toligws:

1. Ramave cylinder haad Irgm crankcase {pee
page 12

Z. Remave cap (Mam 19, Fig. A7 kom valve
rod.

3 Comprass springs wilh & valva spring com-
pressor (Hem E, Fig. AT, Ihen remove the
upper cup (Ham 17) and locks ((tem 18}

FIG. AN PULLING THE FRONT HEARING
WITH THE UM{VERSAL PULLER AND BUSHING
PULLER

Enrpine . 17
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FIG. AT REMOVING {INSTALLING} VALVES

AND SFRINGS
E. Tool;11. Yalve guids; v2. Rochararm lybrica-
Hon lexd hola; 13, IMake yvalve; 14, Lowsr cup
lor inlakk wvelve; 16, Spring; 17, Upper cup;
18, Cup (17} 1ocks; 10, Yabk rod cap; - REmov-
ing the valve guide with hammer and driva bar;
20, Stop ring

a n. | mm

LY
304 TEAS
~f=-—1 315 | B0 _‘ﬁ
|
|

s ommm ol m— -

[ Rrh)

FIG. AJIE MAJDR DIMENSIONS OF INTAKE
AND EXHAUST VALVES AND THEIR GUIDES
A, Final dimgnsion icdikowing boring ol vaive

gulda siter press-dlting.

Yalvas (&) nbshe 151 Exhrlad

Dig. X | 1.7224-1.7323 in. | 1.44ED-1 4567 in.
A TS0 000 mm. 136, 78037000 mm.

FIG., A.II/P GRINDING A VALVE WITH
PHEUMATIC GRINDER

Il valvas, foliowing a thergugh cleamng, do not
ansura perlecl tightness on 1helr seals, grod
both valves and seals logalher (Fig ALG). then
wash aach parl thoroughly t¢ remoyve all fraces
of phrative Matier,

Extract 1he valve guides using the removal tool
em a, Fig. &0 fram the underside of Ihe
gylindar head and withdragwing them wilh retain-
ing snag ring {Iarn 20x

Inslall them valng the sameé 0ol bul lrom 1he 160
of the cylinder hiad and Slopp g whan tha oulsr
ring prevands luriher introductinn.

Ingpact and check valve guides nalicing thet:

1. The surfaca ol the hala of gach gulds showld
ba abaolutely smooth and Iree of Scoring or
saizure marks.

2. The Quidet musl ba assembled [n 1hRelr
cylindgr haad Incations 10 a lorce lit; If not,
replace tham with ovarsized ones {see tabls
aof datg in Fig, A 18

3. Following ingtellglion whwaye raam guldes.

Springs, the specificallons of which are shown
In “Enging Fits and Tolsrances' tabla, chn b
twican gdown wlihout ramaving cylinder hikad {rom
crankcAsa in which case, carg mual b 1aken nol
to Imt the wvalvas fall {nelds cylinders wilh
Iowarad plslons,
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Aflar assambly. maks sura thal:

1. The valvas ars racessed below (he cylinder
haad [ower suraca ag speciliad (Fig. &5

2. The upper spring cup (Hem 17, Fig, AT
ks {larm 18 seat parfectly in thair segts.

3, Vilve rod ends are 111ted with caps {[1&m 19}

ﬁ CAUTION: The tush shul-oI! onm (his angine 5
spong Ioaded in ihe “FUEL ON" pogition.
Whan turning Ihe engine by hand, o gdjust

wvabyes &ic, (he Juel alap will have 0o Be held in

the "OFF" pabdion which (8 Sut bEcause yndéer
certain conddions 1he enging couwld start.

VALVE GAF ADJUSTMENT

ntake: 0D e (0,254 mm ]
Exheust: 10 {0,254 mm,}

Adusgiment ol the gap batween wvalves and
rogG her arms Can bhe mad# on engir-&s Asallad or
rempyed from Wacior, A% follows!

1 Turn ihe crankshalf undil the first pision % &l
TO.C el Begmning of intake siroke and
vBlvex are in Gadanced posilion, This pesitian
of pzlen 1 is sl when tha mark "PM.S 1"
stamped on the 1lywhael rirm i% in rggister
with the ppinted (Fig. A.1W12).

Turn the cranhshafl gne {1l epvoluton, Bring:
ing the mark “F.M 3, 17 back 10 \he pravigus
posilitn.

3, 5S¢t the inlaks and #xhausl valve gap on
cybnger 1 waing the special wranch and a
lealer gauge {Fig. A N0

4 Repedl lor all ramalning pars ol valves,
holding in mind thal Ihe slampsd mark
“FMALS 17 goes nol apgly 10 pistans 2 and 3,
Cansequenily mark the position correspon.
ding 1o T.C.G. avintake on 1he flywheae! with
chailk.

L

TAPPETS, PUSH RODS AND ROCKER ARMS

Tappatz and push rods are lprpted in the dei)
Akle or crankease. Aemoval gf teppeis musl ba
praceded by the removal ol 1hg camshaf and ol
i @l sump. Inspeclions and checks arx (ha
fallowing:

1. Ihapect Tinizh of aurfaces conlacting tha
shafi cams. Smoolh out scoring, if any, with
g fina graipad camorundum atone.

FIG. 8.1110 MEASURING THE YALVE GAP WITH
A FEELER GAUGE

C. Capscraw socuring the rocker;

C.. Capycraw pacuring 1tha rocker arm supporl

10 thae cylinder haad;, F. Wranch, C:. Alteching

stud, rocker anm suppori to cylinder hend, wnd

YEIvE COver

At pesembly, always lubricale 1he surlace af tap-
pats. Ths recker arms are piyoted on their shalls
which ara atlached 1o the cylindar head thriufh
threg guppone. The (bbrication gil enlérs the
hole drilled thRrough the third support, ac-
cumulaies inside shall from which lubricales tha
bushings, sach provided wilh suiteble scralls
through the holss localed m @ach rogker arm
(Fig. AOMDA)

To ramowa the rocker arms laka e lappei cover
(item 5, Fig. A M3 olf and ramove e BOrews
(item C, ard Ca, Fig. AN which secure W 1D
the cylinder fead] through 1ha Lhrgs SUppors. To
check rocker arms and shalts accuralaly,
disassambly 1ham as lallows.

1. Firsl push on ihe palr ol rocker arma for the
valvels of the Hrel cyhnder, pushing \hem
manually Dwards 1o overcomeg the spring
lorca.

2. Remdwe Ihe girclig Inom Iha shall Role and
withdraw ang up, rocker arm and support.

Betore removing the third ¢yHrdal rockar Afm
suppor ba gum 10 withdraw IDE screw [Hem C,
Fig. A.0111) which secures il to the shalt. This
acraw (ILem Cu) ia of 8 partigular imponance as i
prevenls 1he shalt from gliding on & running
engine, 30 to ensure there in no énd play. Check
clemrance end wear of rocker arm shafis in
pushings,
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FIG. A1 AUCKER ARMS AND THEIR SUF-

PORTS, SFRINGS AND SHAFTS
{Cy) Valvatoracker arm gap adjusling scraw;
{Ci) Screw; (C.) locknul; (Eu) Screw with
lutsricaling all hole yacuring recher arm suppers
1o shailts; 21. End washar; 22, Spring; 23, Rocher
arm ghalt; 24. Rocher arm shalt suppor; 75
Aocher arm; 6. End cup; 27. Split dewal; a. Third
cylinder rockar afm support

Inspact conlacl syrfaces al adjushing screws
and rods which shogld ba Qlass-smacth, with ro
seirune marks Check 1Re rocker arm Spacal spn
ings (Mem 22, Fig. AN and measure Ihelr
siran valyes |see “Torque Specifcalions ' table),

Ingiall the rockar arms and make syure 1hal:

1. Lubrication passages gre lrea and
vnnpsirycted.

2. End gups arga 003 - 04 in. (0.9 - 1.1 mm)
1hizk.

3 Spring end zpacars are 1 mm. (0040 int
1Pk,

TIMING GEAR ASSEMELY

Tg gain aooess Io Iha liming geers remove the
Gaza covar (Fag, A 1113 gs aullined undar * Cam-
Ehall Remaval™.

Remove the timing gears from Ihe CAse 85
lolows:;

1. Camghalt driving gear iitem 10y {3ee instroc-
tiong under "Gamahait Removal™)

2, [dler pear (em 29); remove saap fing frst,
then withdraw (1 together with 1R lw Ihros)
wazhers,

A Fusl gupply pump driving gear {ham 317, Firgt
ramove the pomp with its cam doiva gear
meaning (lem 2. Flg. A WI2] then remcva Iha
ahiall retgining ring and wllhdraw the shafl
with gear (liem 31},

14442
bt

FI3. AIN{Z PM.S 1 (TBL. OF CYLINDER 1)
MARK DN ENGINE FLYWHEEL

4. Injeclipn pump drving gear Jltem 321 back
cut the attacheng nul {Item Gl funclioning
as puler,

Fig. ANMNJ jllusirates {he correct posibion of
apsembly af the camshalt driving gear {item 28)
and ol the gther lusl vnieciion pump (tem 32y and
transtar pump (lam 31} gears. The njeclion
pump gear is marked wiih tha angine model
damgnaiion mnd the angular pesibon of the
numbar & indicaling the mash with espacl to lhe
shafl kay:
186" BT 1D

This should be well considared lor gars ordars.
Insiall tha liming pears as Tolows:

1, Bring plston 1 io TDC and turm ihe
crankshnalt clockwise untd The painlar is in
regisiarwith the “P.M.5, 1" mark stamped on
the Hywhsal fim,

2. Inalal ixed and injection pump drivifg gears
on respactive shafle angd ling up the
huspmbly marky 4-4.

A insial] then the Hdler and 1iming gears and
e up 1he paire -1, 2.2 3-2

4, Tighlen (he gaar capscrewy (Hems G, G, Ci)
10 twbulated toique waluves in “Torque
Specilicaliona”™ labla.
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FIG. 211113 PHASING THE TIMING QEARS

Ce. Gaar and camshall gtaching capkgraws, Gr, CapEcriws sacuring 1he
hydraulic germnp soppar; So. Fusl irensier pump ges sttaching capscnewn;
Ls. Fual injetlion pump gear stlaching capscraws; Cie. Fual inpection
pump Atathing nul; 10, Tening drive gear; 28, Timing drive driving gesn;
29, Idier gear; 30 Mydrsalic it pump driving gear; 31, Fusl iransisr puenp
delving gear, 32. Fusl injactlon pump driving gear

[Arrows indizate pseembly marke 11, 2-2, 23, 4-4 which myst b mude Lo
regisier lof eorreci phesing of the Liming gears.|

The timing gaars, Inolglled on Iheir respactive
shizlts, are hougad ingide |he timing pear cate
gnd arg luoricalsd Ibrough an il dacl in the
case. Make sure Ihis duet is free and clean it by

ins&iting o metal wira of subable dlameter (Fig.
ANl

TACHOURMETER

The lachourmelar |5 maouniad of Iha insi g meand
ganel and i deiven diracily tron 1ha upper end ol
the ol pump.

Il givas ihree readings. enging RPM, F.T.O.
spased in APM and work hiours.

The howrmsiar 3 sel for @ conslant engine spaed
of 1500 APM, and lolals 1 howur For every 96,000
ravolutions ¢! the pump shall (1200 RPM).

The trangmizsion ralios ara:

1. Dervsr uniit fidted om 10 the end ol lube pump
{Fig. A Qi9a)and enging spwed. ... ... .. 12
2. Angular drive pnil (between dove flex, cable
and inStromenty ... ... N H |

FIG. A4 TIMING GEAR {ASE OIL HOLE
CICT
33, O-Ring seal.

Enging - H




A.lll CRANK GEAR ASSEMBLY

GEMERAL

The nmarmalized sissl crankshall has s
counlerwkiphs inlegral wilh 1he arenk arms,
Favislyes i then-shall type Bedrings with anii-
Irition Matal lining and 1% sppparied by 4 main
Dearings

Fisions gre made ol an atuminwm allay
possessing high resisiance 4 bolh metharical
and heal siresses. s cambustion chambers are
internal and the fruncated cone shaped skirt has
an alliphcal base with the magrdigmeter 8 ¥3°
from the pn gxis.

Each pustgn s litled welh 1hree nngs arranged.
from tap down, as 10llows:

1. Firsl compressian ring. with convex, chrome
plated aurside surface

Z. Sacond hing, COMPprassien fmg.

3 Thurd ning. ol scraper. backborne Iype,
chrama slated and wik oagide Ldil Spring.

The farged steel channsl shapad tanmedling
rods are drilled along \he lengin Lo cylindar liner
lubncatron and are provided valh thin shall
beanngs wailh anti-lnchion medal balng on g
end and slegve hearings prn small end.

CRAMEEHAFT

The crankshal ¢an be remgved irgm 1he gngineg
arly R1Ter rgmcearg bR Patiar deomm (R traciar. In-
siafl IMe engme on the shop turnover siand. hen
raffioye the 16ll&wing parts:

1. Cybinder head {if pistens also are lo be
FEmoved, 5Ee page 250,

2. THl sump {as cullined o page 14).
3. Ol pump ilem 2, Fig. AN
4, Hydraulic Clrouil Pump ([tem F).

2 Injection Pump Gear Compan mend Lid {Ham
7L localed on 1he Lming Qear Gover.

S, V-balt nam &), afler sIackenng ihe allacnalor
atlaching boit (1tem G, Fig. AV UE).

¥, Drive pubtley (em 5 and ils byl wilh & plale
puller with slole at 120" (Fig. A2y,

E. Fan grgl Driven Pulley,

FIG. A1 BOTTOM VIEW OF EMNEINE

WITHOUT a1 SUMP
C..Main besring chps allaching CApSGAwWsS;
.. Connecting-rod  baafing caps  attaching
capicrawg; Co Timing Qamr case zowmr
CcaApsCraAWE. Ca, CRpFCraws Sacuring drive pullay
10 crankshall hub; Cio. OH pump sisching
capscrews; F, Hydraulic pump; 1. Flywhesl;
4 il pump; 3. Connecling rod bearing cap;
4. Main bestlng cap. 5. Drive pullay; 8 Bali; T. In-
iactian pump, drive gear comperimen] covar;
6. Renr crankshafl gashal; 3. Oil sump auter
poskat

Emging r X2



8. Timing Gear Case Cover,

10, Engine Flywheel (Item 1) as Indicaled on
paga 28},

11, Crankshafl raar gagkel (irem 8,

12, Connecling el mnd main beanng caps
(Hems 4 ang 3, respectively)

Wash the cranhahaft with solvent and inspast it
thorouphly. Damages of any kind, howaver
slight, requira thal 1ha ghgft be replaced o
répalred. Examina waar on connaghing rod and
main bearing |ournals and make sure Thal:

1. Jdournal oul-0lround doas nol axcaad {1OH)D

In. (0008 mm).
s 2. Jaumal taper 13 exs than Q0005 in. Q012
1=n M.
FIG. &11112 REMOVING THE FULLEY HUB WITH 3. With Ihe shailt ends fesling On parallsl gauage
A PLATE PULLER WITH S5LOTS AT 120%D) blocks (Fig. A 4} journal abgamant is wihin

Lolerance o 0002 in, 10,05 mm,).

4. Aags of conneciing rod and MEIN Deahng
fournaks acm a1 I0A same plane wilth 5 Max:
Imum permissiola difference ¢ .10 10 025
mum.] an bath directions,

r | .
- 78187 |2a%| |
620 | 3.000 |
£ \ 1 | |
] ¢
. - (
1 |
r Ill ll i
e o :
| d :
13
]| [ e .|
. 1-34 mm ™ KR mm in, |
g:ﬁ aﬁ | T 2 12H A | 13
2. e 1A {135
| — TR 574
. aga | |

1415

FIG. AN3 DIMENSIOHE OF CRANKEHAFT
JOURKALE AND OF STAMDARD THRUST
WaASHERS
&, dournal radli gnd fitlaia
Engire - 23



B Cup shaped plugs {ilerm T, Flg. AllIM) gaal
properly (teat with il gt 213 PSI [15 kgfem?]).
Should 1he 188l show dafeclive or unraliabie
gepling tighiness, replace ihe plugs and
repiat tha lasl wilh faw plugs inslabied. I
nacasEdry, grind all crankshall journgls (o
one of the undersizes apacitied in "Fils and
Talerances™ table. Make surs afier gonding,
to machine propad radd and (ll&te on jour
nals and to chamier the lubricallon holes.

FROMNT END SEAL INSTALLATION

Fluld tightness al front #nd of crankshall is an-
sured by @ rubber seal with coil gpring which |5
force friled in thé liming Q&ar case cover. The
lundamendtal {aature of 1his seal |3 the aspugl
rilling ¢of Lhis Sa&&lng lip in the direclion cpposite
I¢ 1hat of rotalien ol the hub, This wadl throw Back
ingide any &mount & Thud which Lhe hub would
gveniullly land to convey oulside.

In case ol ¢il lgakege, excluding IhE funhing
penod during which pans may requine adjusl-
menl ol their final pgsitipn ol asszembly, TeEMove
the pulley hub (Fig. ACHEA] and check:

1. The working surlace ¢l the saal for waar,
breakage of the rifling ¢ail ar of Iha ssaling
liga.

2 The zeallng surface in contact wiih the

srankshall for roughnese or out-of-rpund gx-
ceeding 0 12 In. (0.5 mm .

The seal cower mukl ba ramoved firgl [F e seal
is to b raplaced. Taka good nole of 1he foliow-
ing points (o avond sesembly irouble.

1. Wipa oft all traces of il @nd dry the seal aset
In L& cover thoroughby

2. Fit he nmeal in 113 gea?l withgyl using
lubricants and apply a eniform prassufe over
ihe antirg $edl ring by means ¢l 8 peal In-
gtallar 20 thal the seal wlli bottgm in ite seat.

3. Lubricate Lhe asal ip with 8 film ol grease ar
Ihick &l la awoid dry conlacli with the
crankshafl surfacs &t the silarl, 1Hhen sEcure
the cover and ({8 gaskel (o 1ha crankcase.

st

FIG. A4 CHECKING STATIC BALANWCE OF
CAANKSHAFT ANC MAIN BEARING JCURMAL
ALIGHMENT WITH DIAL GAUGE ON SURFACE
PLATE WITH GAUGE ELOCKS.
T. Plug

REAR ENC SEAL {NSTALLATION

Fluid tightrass at rear end of crankshel is gn
sprad By A rubber seal with coll spring {see Fig.
A_CHSA).

This senl is fillad i a matalhe cage whch can be
removed gnd installad in tha #ngone Crankcase;
the |dwer side ¢4 (hiz cage Na3 4 S&miCircular
rubker strip geskel {item 8, Fig. A UIA) which an-
gures fluid lighiness ¢ the ail Sump.

Tha soal ¢an ba sonsidarsd a3 religble up 1o B
crankzhafl speed of 3000 = 10% RP.M. and up
1o B service temperalura &l the oil of 120" =
10 (2R + 28E"F )

Assomble the rubber-iype =zeal as oublined
above, and miter assembly fill the space belwasn
Ihe two lips wiih greasa.

Engina - 4
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FIG. &.lI15 CHECKING RUNNING CLEARAMNCE
OF CRAMKSHAFT JOURNALS IN EEARINGS
a. Arangement o wirs lor cap inslallaton;
b Mapsure of wire lisltening aflar cap removal;
10. Periect cirele plasligage Iype PR-Y;
11. Grac¢usiad scals stampad on the wire

anvelapi

CRAMKCASE BEARINGS

The Ihin-shell béaarings have an ant-frigticn
metal lining. They reagqeire no adustmenl bl
rvusl Ba replaced whan (he working surface is
wearn or scored bayond the permissible lirars.

Check 1ha claarance with Ihg crankshafl joyurmals
as 1ollows:

Tharaoghly clean the joumals, bearing shalis
and baanng boras with solvent Use a segment af
“Parfacl Circle Plasiigage™ type PH-1 of thn
same |&ngih a=z tha beanng cap end place It
lengifwisa &n 1ha Deanng stell aboul & mm. {14
in} ofl canler (Flg. A.ILHS). Install the cep with
plaslicgags and iorque to (e vatue specilied in
the “Torgbe Specilication’ 1able.

Hock Ihe shafl Ihrough & smell arc, back armd
lenin. Femowe the cap and measure tha wire 11l
wilh the graduated scale (o mm. orin drawe &
tha ervelope conlabmng Ihe wite (Fig, &.1H15).

Aemambar thal;
1. Tha (latlened wire may gtick 1o (he shall,
2. The reading g lhe clearance,

A one and of 1he wirs 12 more attened than
tha gther, 1than tapsr is presanl, Measure the

1411

FIG, AJUE INSTALLATION (REMOVAL} OF
THRUST WASHERS (121 N THE THIRD MAIN
HEARING {13

twd gnds, the difterances baing (e appiox-
impte amount of Lapar.

When azzembling 1he main begrings and 1Rer
CAPRS Make Bure 10

1. Arange baaring shelis i ther griginal 1oca-
tigns as they are nol inlerchangeabls, and
align ygricating oil grooves.

2. FiL1he (thrust washerg (Hem 12, Fig. A NG G
tha third baaring am 13) and cap with 1he
lubricatng grooves towards the central shaft
Jeurnal shoulders,

3. The identiHfication figures slamped on the
mein bgaring caps musl be on tha crankcese
side sipmpgd wiih their raspacitve Dearing
idenlticatlon marks [Fig. AT,

4. Betora installing the connacling rod-pisien
aszemblias, chack tha ang floal of
grankghafl at Ihe thied main badaring {Fig.
A LTy,

PISTONS AND RINGE

Standard size and overgizad plstons are selacted
mgerdding toodha meaaure (Fig. A l]18) 1ghen al 50
mm. oll 1he skirt base, Irpm bwg dimansional
clpiogg, “&" ang "B, ab reported in the "Fils
and Tolarancas™ Labis.
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FIZ, A8 DIMENSIONS OF STANDARD S512E PISTONS AND OF THEIR PIMNS AND RINGS

X = Majordla, ol 50 mm. feom gkinl; ¥ = Major die, &l baga o gkirt; = Maasursmani 1¢ be baken with
Fings inktalled ngkde cylindar liney.

NOTE: The 1plergnce of D024 mm. on dia, X |5 subdivided into 1eo classes A and B each wilh & (Glarance

ol 00012, Saa (he 1abla of "Fils and Tolerances™)

The pston class "4 and weight "B” dala are
slamped on 1he mislon fop sorface (Fog. A0k
Remove pistons g3 lollows:

1. FRemova Ihe lranl azle and complaie ag in-
digated on paga 198 i1 Power Traln Seclion.

¢ Aemove the ¢ylinder head as Indicated on
page 12,

A Hemove the &l sump es indicated on page
14,

4. Hamove the ol pump.

b, Rerntive the salliockmp sorews [am Ca, Fig.
ANy, which secyra the connecling rod
bearing caps after rolating tha shalt,

8. Pusih bthe pialon up 0 tha crankcase paylng
aflention aol to Seore The cylindar Hoors wilh
the connecling rod and.

Clean Ihe pistans by scraping oM a1l combugtion
daposily and wash therm with solvent.

Calculata piston wedr by measyring thelr
dlamaiar al Skin base and al 50 mim. (epproy-
imately 2 in) olf (Fig. &) Find ihan the dil-
ferance hetwean ths mepsures laken on cylindar

FIG. A HY? CHECKING THE CRANKSHAFT END
FLOAT

{Armows indicais gagembly macky ta be lined up

A mipn bearing cap assambly )

Engers - 26



FIG. AlIS CHECKING PISTON CHAMETER AT
SKIRT BASE ANC AT 50 mm. (2 IN. APPROX.)
OFF

hinars and pisrens, the gillerenca baing 1he run
ning chEarancs,

When Ihe clearance excepds I\he permiszible
gervige limels {see "Fits and Talerances” table)
the liners mys! be rebored (ot o excand B
Slra| and Rlw Ovarsi2zed peslons: and rings Ine
atalied.

Should il become necessary to replace \he
pislong, make sure (he waignt ol 1he new ones ia
within & Iolerance o =S gr (018602 ).

& ngrmel piston Ter the Model 360460 Tractor
weights 8230 gr. {32.8 0z.). For the 51 Tracior, the
weight is 999 gr_ (352 a2.).

Pistan pon bores should nol Be out of round, I
&0, Feplacs 1hem,

Install {fand remgyep praton rings with pislon ring
pligrs {Fig. A.NNY and arrange them with ands
slaggerad 120" Irom each oihar. The second ring
(oil ecraper) should be plaged with the word
"lepTin Ihe up posilion.

Al  assambly, the wend g3p musl  mesl
spacificglion requiremanis {see tabla ol data;
shouid the gap be ieas (han spacifiad, grind Ihe
ands, andd of greater, replace The Hiad and inslall a
ragw gnd oof tha Same typa)

Using @ laaler gouge, chack the ring side
clagrance in {ts groove to be sura thal it meels
spacified requirgments,

CONMECTING RO DS

To remova the connacting rods, procesd as
culllned for itha pisions, Gheck connacling o
squareness: wilh & fixlure (tem b, Flg. ANIMN2).

FIG. A0 INSTALLATION (REMOVAL) OF
SMAP RINGS WITH PLIEAS

M, Skirt claws identiFcation; N, Weight of pision

i grame

FIG. A1 FITTING A FISTON INSIDE (TS
CYLINDER LINER WITH PISTOM RING COM.
PREZSOR

Tha meximum parmissible misalignmanl bel-
wamn connecling fod blg and gmall and aiks,
chackad a1 4921 0. (129 mm.}) away Irom tha rod
canlar line, should nol excesd G.090 n, (D05
merh ) | R sbthar dirgclion.

Eaxldes, the ngw roda musl be stampad wlth the
number ¢f thair Iocating cylinger. The figure i3
atgmped on bolt the body and Dearing cap &f the
canneeling rod {Ham G, Fig. A2},

il nww baaring bughings are to b fitled nto tha
reed amall and, 1han refare i with Bn axpansion
bisde type reamer to (hp Slameder Indicated n
Ihe " Fl13 and Tolerancan™ tatle,

Engirs - 27
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FIG. AINMZ CHECKING SQUARENESS OF

PISTOM CONNECTING ROD ASSEMBLY {a} AND

PARALLELISM OF A CONNECTING ROO
AXIS (B}

G, Humber ol corresponding cylinder, H. Pleion

1ap lwbricslicn hale; L Liner and pislan lubrica

fien hols

Lubricgting qil Mgws inside a lengthwise
pacsage drillgd thegugh The rod and connecting
Ihe big and small ends

Twao amall holes are drilled Ihrgugh ke rod
perpendicularly 10 1he cerdral paasage (lem 1,
Fig. & N2y for ke purpose of improveng lubhca.
tien bBalwaan cylindar liners and pistons.
Anathar Sik kole Jlterm Hrwhich ig dnlled througn
1ha 1op o1 1he small end provides a spray of il
which contriputes 19 pision coaling.

INSTALLING THE CONNECTING ROD-FISTON
ASESEMBLIES

Assemblg the cgnnecting rod and plston wnits
&0 that the connecling rgd «dentificatan number
carespunds lo the mumber o7 the Ccylinder in
wihich the pistan iz o be inslglled and ig localad
an \ha tame side af clapss mark stgmpad in tha
piston {Fig. AINM3. Check sguareness ol Iha
assambly wilh a gauge (Fig. A lN12).

Maka surs thal 1he oil holes drilled throogh the
rod stem are irée Irom dabfis whleh would an-
danger Ihe proper fobricallon ol the cylindar
wall, Il 50, clgan hem with & stewl wire ol
suwitabh dlametar and bBlow with compressed alr,

Following all preliminary chache, imslall the can-
nacling rodpision wnll assembligs inta their
respective cylinder lingrs uging (he pision ring
comprasear (Fig. A&.[1111) to Rald Ihe rings (ght.
Make zurg thal Ihe connecting rod Idantification
rymper is on the gide opposita to 1hat of the
camshatl {Fig. &.111M13). Sacyre 1ha connecting
rod bearing caps by 1orqua lighlening 1o the
yaluss givan In the “Torque Speciflcation™ 1able.

EMGINE FLYWHEEL

The llywheed and ity slaring ring gear cannct be
remowed unless the angime 13 aphl from the
trangmigsion case. Froceed as 1ollows:

18754

FIG. A )IIM3 CADSS-SECTIONAL YIEW OF ONE

CONNECTING ROD-PISTON UNIT WITH

ASSEMBLY REFERENCE WITH RESFECT TO
THE CAMSHAFT |V}

3. Number of compaponding cylindsr; M. iden.

tification latlar of the plslon skirl dimenslanal

class; M. Weight ol pisicn, in grams

1. Remave (he hont cowling and difconnact
ihe Baltery ground cable.

2. Remave 1he steering drag link.

4. Diecorneg! the gil suclion and deélivery linas
Irgm the hygdraulic [t pump. Make Suré to
Eiug up apen ends with work plugs 1o prevent
ot spillage,

4. Remove the rear hood section and the fuel
tank and its support as indicaled an page §.

5. Place ashop s1and undar Iha cil Sump ba -
vant the tracior fronl &nd from turping Gyver
onca Inoe,

B, Remove Ihe cARpSCIawE which altach (he
crankgasa to the Iransmisgion and move
mither group back or forward 30 10 allow 1he
transmission angd F.T.0, shaflg to come gt
of the cluteh.

7. Aemova Ihe ¢lyich by beghing oul the
CApscrawE which secure i1 to 1he flywhesl,
Ihan remove the capecrews siaching the
tiywheel to tha crankghafl for chacking or
raplacong Ihe cluich gilpl bearing.

Whan removing 1he flywhaal be caralul wilh 1ha
cluich push rod alaevies.

Il natassary, replace the flywheal starting ring by
prahaaling the new omit v ol gl 17&'F, B33
pricr 14 inglaliglion ang place 1 with tha &O*
chamfer on tha &ngine slde.

LT



A.lV. FUEL SYSTEM

ALR SUPBLY

The air sgpiraled into \he cylinders is first
filtered Ihrough an oil-bath clganer with & aall-
claarming, pra-chean e (lem 9, Fig. &1V}

Al CLEAMER

A periodic and 1horough cleamng of Iha unit I a
must |f go0d periomance ie 0 be obtained of
1he gnping.

Alter avary S0 work|ng nowrs. remove 1he &l Cup
(llerm §_ Fig, A 1Y), make sure the gil reaches up
1z the level indicated in Fig. A1V, and 1op up f
necegsary. The oil is changed if dirty or f
depasils of 1hee Batiorm of (he cop are 1 cm, (%
ir. hick, ar gver. Following remaval o the cup
{marm 61, clean (ha lilter cantfal air ducl {1ham J).

A1l these operalians ara 1o be domée al least 15
minutes allar the angme has been alopped.

Al pyery 200 work hoyrs, ramaye Iha snap ring
{ltem %), then withdraw the fillerning element
{item 41 and wesh il in solwent, prigr Ig
reassembly, monsten the syrlaces ol the elemen!
wilh @il

To rempwe the gir ¢leaner a% gn ggaembly, tirgl
disconnect heae (lem 14, Fig. &Q/E} frgm the in-
lake manilald and slackan ha band chaemp (H&m
1, Fig. A.Dd], 1hen desmandls tha ai Slaaner and
waih pars In solvenl. repeat oparsllon allar
every d00 hourg ol work Bafore reassembling
the tlearer, &1 il dry gnd méisien compinents
wilh o,

Check Lightness of bamd clamps sacufing the
Clegner to Lhe pre.Cleaner and rlake man|told to
prevent ynkiltergd air from being drawn inlo the
engine.

FUEL SUPFLY

The (ued gupply ayatem whech Injecls {usl direcl-
Iy Inlg the combustion chember bullt in plston
tops, consisls af the following umlg;

1. Fosl (ank, 143 gal S30 litres) capadity,
located at the bacu of 1he engine and prgvid-
gd wilh & fueh Isvel Qauge.

2. Double diaphragm fuel il pump {(lem Fa,
Fipg. AIWE) wilh hand grimér, cam driven
{ram Iha injection pump drive idibng Qaar.

FIG. AIvi1 &IR CLEANER PARTS
{Arrow indicalak posltian ol ol check phate.)
1. Alr cleaner body, 2. Flued llllering slemenl,
= &ir dugt; 4, Flltening aleament; 5. map ring me-
Iainirsg (illafing #lemant; & G cup; 7. 04ing;

B, Cunt deain; 9. Pre-claaner

3  Twno ceriridge type fuel lilters, (lems F., and
Fi», Fip. AI¥NE} arranged in serigs, 1he first
tiiter proviged with a sediment bowl and
drain.

4. Injeclion pump;
Model 380: OFA 3233320 - 4280062350
Madel 480: DFa 323333 - 498022550
Model 310:; DiPA 3B32 F 040 - SWBHIZLED

AH of the gbowe are of Lhe aingle plunger
digtribgtor type with byil-in all-apaad
machanical govarnpr and auldrmatc iming
davice.

g 3 inpagctors with injecior holdears.

6 Slarding aid lor gold alans fed by injéecior
apill luel collacied [N areservoir liem 5. F g,
A_IVI6),
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FIG. AIV!2 CROSE-SECTION DF FUEL
TRAMSFER FUMP

C.. Sall-lacking screws attaching shali (1) (o gear

{Z]; 1. Fuel Lilt pump drive gear, 2, Eccaniric driva

Ehafis

FUEL TANK

Clearn whe fyel tank thorgughly &l enging
overfiguls. From 1oma 1o frna, draen water can-
densgtign and Jdepcsiis by ramov ity (e BOT1SM
Flug. Be sure the lanh is almost emply when
draming o, and rapaat oicre ofleEn in wel, cold or
urslatle climales, S« thal {he vanl hole o the
lpel fillsr Cap s apen.

FUEL FRAIMING FUMP

Thx douwble daphragm luel priming pump is GG-
fludisd by & cam whigh is driven by 1he injeclion
pump drive infermediale gaar (Flg. &.1%/2) and in-
corparatas cre lugl inlake and one gullet walve.
At pump ovarfaul Sea 1hat the iwe valves and the
gcraen fillas {[tam 4 Fig. A.[Y3 are chean and the
dlaghragm ({lem 10] unbroken. At puemp
disaszembly maka Iha dapble digphragm pale
fatate W tprm either in a clockwise or
counlarclockwise direclipn 190 disengage the
control lavar {tem Bj.

Fugl priming pump specllicalions:

Mimimuym Owipal ... ... _. ... ... 31T galir.
(120 [[tarsmhe )
Statiz Dlivery Pressurg . .., , L LITIRRED
(49,05 KFa)
Epend of Cylindrical Driving Fin
(22 mm. dla. and 3 mm.
SKCEMIOCHY) ... .. L. 1500 AP

FEG., AVr3 FUEL LIFT PUMP #ARTS
3. Uppar pump body with intake angd oorile
valves, 4, Screen-end - sanl unlt; 5, Cover; b, Cover
(5] xcraw; 7. Lowsr pump bady; B, Conlrol lever,
9. Diaphragm 100 relurn spring; 106, Dlaphragm
wiih conlral ink

FUEL FILTERS

Major causes of poor engine pericrmance are
walar and lual contaminanis & high percenlaga
of damage 10 1he [pal injechon gygtem i3 gue 1o
CORosion and axcessive waar caused Dy the
presancd of watar and abrazive mallar n the
Tuel.

Tha walar, I Ealutean of condenied o droplel s
and the sohd cantaminanls in SUSpension Are
eliminated thraygh 1ws liars arranged in Senes,
smddirvaral Tiller (e A, Fig. A4y and eg-
giomearalbng hiter {tem Ly,

The liral filler separates he walar and the
coarser solid gonlaminants. The water droplels,
pasging throwgh tha filaring element. are
pgrowpad  inla  larpar dfops and  are  eastly
sliminaled by sedimantation i Ihe Igwer parl ol
Ihe lilter where they are wisible 1hrough Ihe
Lransparent wall of the conlaingr,

Tha sadimenls are periodically rempved by bach-
the cut the screw (Item 10). The zolid particles
which pasts Ihreogh tha flller ara irgpped in the
£AMMa Jway a5 vh Sthal fillers,

The fual, res Irom waler and solid particles,
Mlows up Ihe glemenl contral dJuct to a poind sy M-
cigntty tar Iram {he bollom and <omplates its
eleaning thraugh (he second fillar.

Tu engsurs the THles the lonpas! possible semvice
life and the efl|cient operalion ol the fuatk By 51&Mm
Ihe fuel ghould be previously lilared whlle HITng
ihe lank and, bafora (hal, salilad oul Inglde (he
caniainer or barrel.
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AMter every 250 hours ol work ¢lean the first luel
filter {Hem a, Fig. A lva), a9 1ollpws:

1. Back oul lha screw (Item 2, Fig. AlVid).

Z. Aaplace [Menng &lemant (iem S and sealing
firngs {llams 4 and 8}

W, wilhi & new cartnidge, a problem persists,
raplace tha glemant of the zacond tiller also.

Blepd air alier each Service oparalion perigmmed
on litters Lo parmil stafing 1he enging.

BLEEDING THE FUEL 5TSTEM:
Proceed as Iolows (Fig. &Y'

When air is altowed o enlar the Jual system by
the {ual kank ronmng dry, 1he el filler |3 drained
or changed, or 1through 2 oose lyel ling connes-
ton, Ihen the luel syslem must be 'hled.”

To "bleed" the fuel system, procaed as (ollows:

1. pen the feel shul-If walve at 1ha lank and
Iopgen the gir vend plug (Ham 11 an ha
primary lgel fuler. Operata (he hand lever
(llem 18p on 1he fuel pump, making jull
strokes, until fyual llows Ireg ol dir,

H 1he cam I1hat operates the fuel pump |5 o0
tha high spdl, the hand lever canngl be
operaled, To correet this, rotats Ihe
erankahatt ong-helf revolulitn. Retighten

vanl pluy.

a2 Loosen the gir venl plug &n tap ol secandany
Pl filner (erm 15), pump (ol gump it el
Thows [rea ol ar and them Tighten went Fl-ll.lﬂ

1. Loosen the lIower wenl plug (Mem & on the In-
jection pump and poperale the fuel purtp leyer
untit the fuel fiows free ol air. Tightan the
vent plug.

Lotrséry the upper veni plug (lem 13 on b
injetliton pump 1w Tull lurns onaly.

d. Loosen the injacior conmechans (Lem 14} at
the injeclars. Crank 1he epgineg with the
slarcer il undil the Tkl is Trae of &lr at all
caniaciions.

Tha Tuel £hui-ofl kol musl be pushad in lgr
fuel to lgw 1o Ihe [nkeciors,

5 Tighan theinjeclor gonnaclars (em 14}, Lel
upper venl plog femain open we fumns.
Crank ihe engine wilh tha siarter moier undil
it alars As zoon as lusl coming from the wp-
per venl plug i3 free ol alr, tighten 1The: plug.

Awverid pyerhealing the starigr motor. Alow if
o cool 2 minutas 1or every 30 seconds i 13
Grankgd.

FIG. AV FUEL FILTEAS
w. Firgl Tl 1llar; b, Second (wa! fNar; 1, Yent;
Z. Contro! acrew; 3. Cover with fusl Inlgl wnd
dutlpl valvas; 4. Rubbar sesl; 5 Fillaring w»le-
ment; 5. Rod; 7. Sadiresd bowl end rad; B Seal;
9. Tranaparenl bowl; Y0, Bowl (#] atlaching scraw

15145

FIG. AWV/5 ELEEDING THE FUEL SYSTEM
11, Blaad plug an lirsl fud filker 12, Injecibon
pump damper; 11 Vad screw 1of the pump fuel
tivturn circull; 44, Precsurs line 1109y 15 Blasd
plug on second tosl Nies 16 Fusl pump hand
prim
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FIG. &I¥1E — (tNJECTION PUMP FUEL CIRCUTT

Fi. Fr. Fud (iftaes; Fo, Bir ¢loanar; Pa. Disphragm typa Fasd 18 pump; S Fusl Lank; Sy Staring ald ressr-
volr; T. S1afing sid; 1. Qulisl ¢orvpclion; 2 Gowemor weighty; 8. Splingd drive plate; 17, Advanca device
body; 21. High pressure connacilpn; Z3. Hydreulics hewd: 25 Transter pump linas 30 Governor cover
32, Shut-of lever; 35 Theottle arm; 48, Fual inkel connection; 18, Manual retard device pin
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INJECTION PUMP

DESCRIPTION

Injechion pump Mainlaing pregsura o injeclgrs.
Ta aid dependability, purmp has been designed 1o
Eiminate lailura- and waar@rana pafls duch AL
gears and springs. Qiling |15 unnacessary —
pump hguging comlaing luel gll pndar pressure
1o prevent @irlocka and keep oul dust, waler, and
particles whch woulg reduce efliciency and
shorien service life,

Fump is block-mguntsd, drven by a tapered
shalt secured by a key, and revglves gcounter
Clochwise, as gaan (rom ghalt end of pump,

Fuel enlers (48, Fig. A8 injsgtion pump,
passes tRfapgh pressgra-regulalimg valve in snd
plate (49). through vane-Lyge transfer pomp (25,
27, 28y, throwgh metgring valva (42) conirglled oy
thrattle arm (36), and inbe hobltw shalt of ratar
4. Fumping presaurs is applied 1o fusl by cam-
operaied pistons (131 Fueel then flows to
digtributor paria {477, throwugh cullet paa (22] to
high-pressure gornestions {(21) which faed high-
prasoure lines 1o injeciors.

Fuel flow iz controtled by & mashanical gowathgr,
and aulogmalic Rovence device, and by a
fydraullc dampar (37, Fig. &.1W7),

E3

NOTE. Ovarhauking of Injegtion pump must be
dona only by Authorizad aafvice personnel.
UNAUTHORIZED BREAKING OF SEALS BUR-
NG WARRAMTY PERIOE WILL vOID ENGINE
AND FUEL INJECTION SYETEM WARRANTY.
Danlar aarvice |2 bmiled to raplacement ¢of exler-
rul asala and gaskals and ad|ustmant of idle ancg
high ne-load sperds, Conlach your LONG gervige
Mhanajar for atsistanca,

REMOVING INJECTION PUMP

1. Remowa injeclion pomp drive-gear cover.
Dilaconnect higheprassure links. Remove fyel
lines between Injecilon pomp and zecond
tyel fillgr—=Ccap or plug all opanings.

2. Distannect control links 10 ihrottle aw (36,
Fig. A I¥E) and govemos shul-oif [aver (332)

3. Back cul cerilr CAp 3CTEw, which acis as a
Puller 1o remove gedr.

4. Famove Cap acrews altaching injection
pomp 10 M ng-geer case, and remove ingegc-
tich pump.

18033

FIQ. AIVIT — FUEL IKJECTION PUMF

1. Leak-oif cotinsciion; 4. Orive shelf; T. Fump bousing; 16, Avlo adeance davicw stud; 17. Advancs dinekcd
housing; 10, Hydrautke hesd locating litling; 21. High pressure connectlon; 23, Hydraulic head, 26. End
plate capscraw, 3. Conlral cover, 32 Shul-oll lever: 33, Covar stud nuls; 36, Throtihe sem; 41, Maximum
spesd adjustment scraw,; 98, Fus! inlel connaction; 49, End plals with transfer pressurs regulsl ing velve,
65 End plug; 75. Piston cep; TE Plsion capscréw (ies! mechine sdvance chwck geuge spplicetionk
TE Manual relard device pin; 32, Kay; 84, Thwust washar; 85, Circlip; 54, diing spoxd sdjustment screw;
952, Hydraulic blesd screw, 254, Govemor hived acrew; §8. Conirol cover; 57, Prassure squallzer

Engaes - 13
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FIG. AIV/E — SECTICNAL VIEW OF INJECTION PUMF

1. Leak-ofl connsction; §. Governor waighi; 3. Shall saaly; 4. Drive shalt; B, Thrual sheave; 6. Weighls re-
tainar; 7. Pump housing; 8. Control arm; 9. Sglined drive pluia; 10, Cam ring: 11, Maaimun: tuef aelling 4d-
jusling plals; 12, Roller; 13X Flungars; 14. Raller shos; 15 Timing circlip; 16, Avle adrancs device slud;
1T. Advance device houging; 18 Cam advancs screw; 1§ Hydraullc haad locsting Hiting,: 20. Manual
rotard cavice; 21. Migh prassure connection; 22, Cutlet pord; 23, Hydvaulic hemsd; 24, Seal; 25 Transler
purmp lingr, 26. End plale scraw; 2T, Transler pump rolar;, 26, Transler pump blades; 29, Qoveamar contrel
bre;hnl; 30 Control cover, 31, ldling spring guide; 32. Shut-ofl levet, 33 Cover nul; 34. Governcr bnk;
35, Governor arm spring; 6. Thrpttia sem; 3T, Shut-ofl ber; 3. Canirol npring: 38, Goevarnor brackat Goriw;
&0, Throathe arm; 41, Mazimum speed sdjusiment screw; 42, Mytering valva; 43, Hydraultic haad serling
rubber ring: 44, Matenng port; 45, Inkgt port; 48, Aolor;, 47, Distributor porl;, 4E. Fual in'at connaction;
45 fnd plate with transler présgurd ragulaling welve; 30. Relaining apring: 51.Sleeve plug: 52 Valve
sinave; 51, Reguimiing wpring; 54, Plton; 55, Primting spring
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FIG, AIV9 TIMING INDEX ':H;E,: FOR COR-

RECT PUMP - ENGINE TIMING

INSTALLING INJECTION PUMP

(Read CAUTION and WARMNIMGE slalements st
dtarl of this geftan.)

1. Align all iming marks (Fig. A MA3L

2. Baholes on mnjeclion pump mpunling are
sictiad for adjusiment parpeses. Deswed
position of njectipn pump 15 Shown by
assembly marks on pump and liming.gear
case.

3. Inpart mmjeclicn-pormp shalt, with key and
lochk wazhar inlo its Incation in injaclion-
pump driva Gear and thread cap socrew in
dnve gear onompection-pump shait. Start cap
Screws {Rrough hale in drive plate of injeé -
tian pump inte Roles in liming gear.

4. Tignten nul on Orive gaar 1a 80 It-Ibe. Pasi-
1100 assambly marke, and tighten drive-plale
Cap 5Craws Lo 21 fl.-lbs.

5 Fit Inpachon pump diwedessr coyver and
gaskel 19 fiming-gear cover,

6. Aalach luel lines belween injeclign pump
ang second filter, tighiening 1o 10 1L 1bs.

7. Allach sonlrel linkage (g throitle anm {Ilem
36, Frg. AIVE} and goverhmor shul-olf Iewver
(K} )

ADJUSTING INJECTION PUMP

1. With engine running # low dis and hand
throtl'e gl mimamum selting, chack rgading of
tachourmeler an  instromant panal. If

crankshal spead vanies from 800 AP M., ad-
Jusl low-idlg adjushment screw (1tem 34, Fig.
AV

£ WIith engine running al high pdle. and hand
ihratile &et At maximum posdlion, chechk
techurmelar reading. If crankshefl speed
varigs Irom 2360 R.P.M. (3ED; 2550 R.PM.
(480 & 510}, ad|ust to proper Selting.

INIECTORS

inpctors conkisl &f a npzzrle with fowr holes ar-
ranged at 90" from aach other and with a sgray
paltern of 145 * (Fug. A PA0) far 360 and 480, and
g nogtle wilh ihree hales arranged at 120" from
#ach oihar and with 2 spray patlam of 145" (Fi
& 1vi11] for the S10.

Belore remowing Iha [Rjactors aul ol theic bores,
Cleam the projactng Isagth and adjacent Sor
laces an cyhnder naad thanoughiy 10 aveid anter.
ing of dust or dif into (ha &ngine cylinders. then
proceed ag follows!

1. LUnsgrew bolh pressure tube conneclions,

2. Unscrew the nuis securing 1he  npector”
bBratkel (o the cylinder head.

A Pyl Inpertors oul of their borms.

FIG. AIVHO WHJECTOR CROSS-SECTION AND

BEPAAY PATTERM, 360 & 4B
4. Norzle spray patiem; 1, Lepofl conngsiion
and plug; 2. Fitding; 3. Spring adjusiing screw;
& Spring:; 5 Praangr rod; 6 Nokxls nol; 7. Noz.
Zle; 8. NorHa fod: 5. MNorzla bady; 10, Ouler cash
ng rng:. 11 Sealing washer, 12 Bt 1iter;
13, Unbon; 14 Mt

Empine - 35
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FIG. AV INJECTOR CRCSS-SECTION AND

SPRAY PATTERN, 510
& Mozzle spray patiern; 1. kenk-off connaction
snd plug. 2 Filling: 3. Spring adjusiing screw,;
A_Spring; 5 Pragsurs red. B, Nozxle nyl; 7. Hor
2lw; B, Horzie rod, B Nozzle body; 10. Outer aesl-
g ring; 11.%Sealing wasthar; 12, Bar  lier,
13. Union; 14, Hul

Ramova carbon deposits irom onjacior 1I0ps with
A mefal brush,

Dijassemble the singla injaciors as lollows:

1. Install thé mjedior on a noirle  likiom

clamped in 3 vige.

2. Unscrew mﬁw !pam 14} and the plug (hem
2 At

AT

3. Withdraw fhe spring (arm 4} and pin (am S).

4. Hecurg the nozzie holder to a visa, Inslall the
nozzie in i, then, ysing a wrench unscrew Ihe
aul {Ham & 1g rfamess (e parls.

Full tha rod lilter {Hem 12, Fig. AQVM0 and
AWM oul of the inlet eonnectlon, then wash gll
ine parls ol Ing pozzle v 30ivand.

CALIBRATION

Aller cleaning the componenis, axsembt the in-
prctors, then check and callerals tham on nozzie
laslar, Corract pressure petling Is within 2250
A0 P50 (22408-23098 kPa).

.ﬂ. WARHING: Keep hands away Inom Aoz LD

when popping & nodtle. The linely aigmized
fugl is ajacied wilh suflicien] foroe 10 pEnetrats
the shkin and cause bload poisonmg.

STARTING AlD

The sngine i& pquipped with 2 tnermastan lor
cold siafing conlaimed g valve holder (Fig,
A 1113 which i3 inserted Inlo the initial parl of
the inlaka manifpld. Ta plug |5 fed Irom a
spas Al reservale (Nem S, Flg, AJVIS which n
lurn i3 suppliad Iram the injeclor (eak-0ff {uel.

The starting aid unil cansisls of a valve body
fitern €, Fig. A Y& which is surrounded by a
haaiing cgil (Ham 5} Ihe end of which {lem &) i&
dangned 1o allow lgnillng fugl vapors

The valve body conldlng a push rod whach halds
the ball dtam %) lighl against i1s seal. Thas kall
pravgnls tha Jusl lrom entering 1he valve,

When the starting switch is lurtad clockmse Up
1o Lhe hrgt positian [ closes the elechnt Sirzuit.

Tha current liow s to the registange {ltem S of the
slarling &ld which is heaied and expands
owards Ihe [ngide of 1he mamfald causmg the
movemant of 1he push rod. Conseguently, 10
ball ig raleased olf its zaal and the fuel can How
inle the valve body whire il comask in conlac!
wilh the hol raxalance and vaporiles,

Empime - 3
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Alter 1520 saconds, Iha snd dtemn B of the
rgsistance g@ets mcandescerd  Ihrough  1he
pagsape of cuméent, and the devalbpéed haal
datermines a iemparatune rise of the akr inside
the manifold.

AL Lha Swplich |8 turnea furthar il clogas Ihe con.
(nct ol Lhe alariing motor which atans cranking
Ihe& gngine.

Once slaring has takan place, (e ralsasad
switch lever redums gulomatically 1o the original
position, the gl@ctrc clicull kg {nterrupted ang
1% air flowing 1through the manifald cools the
valve rapkdiy, Tha push rad Blocks (ha ball again
on |13 seal and tha 1usf |5 kapt out 01 1he staring
aid.

Whan engine iz hot, slafing aid oparglign 19 §v-
Cluded By lurning Una switch SOl as] ook wisn.

FIG, AIV12 ETARTING AID CRAGSS.SECTION
1, Fush rod; 2. Valve body; 3. Bell valve; 4. End
sceaw; & Hasling coll; 6. ignition eoll; 7. Shisid;
4. ¥alve holder

Engina - 17




A.V LUBRICATION

GENERAL

Forced fegd #ngine Jubncation by camshalt
driven gear-typa oil gump,

Prassurs ragutating valva Incorporated In the
pump Bady ancl sel for an opening pressureg of a
maximum 31 P51 (357 kPaj at anging opearating
larmpa raturs.

The Cil {3 kepl clagan by:

1. Ona scramn lilter atlached an the spction
pipE Inglde the ol Sump.

£, A full-llew, intagral sartridga bype oil Hiter in
sEripd on the pump delivery Citeoit amd pro-
vided wilh & Bypass valva operaling when
lilter is clogged,

N—m.

The systam iz supplied wilth GO oil (sea Lubrics-
tion Charl Datg),

The oil filler plug Mitemn 4, Fig, A ld)isinslalled an
IhE valva cover and tha oil ieval dipstick gauge
on the |&!t side of the Crankcasa sump.

The norMal lubocation pressure maascred on
the crankcage aif gallery plug is:

Alkpwlidling,........_.._...........3-53PH
134.4 kPa)

AlMaalmum Spead ., ............. .. 4385 P5]
(292.5-386.1 kPa}

Low ol prssure i sipnalled by the panel
mounted warning lighl.

The camshaftiil pumnp speed ralia is 1:1.

& ] N SN

T

AT N

AT

FIG. AV CHL PUMP PARTS AND ASSEMBLY
£. Dil xump ball; 1. Covar; 1. Valve; 3. Driving gear; & Driven gear; 5. Pump drive shatl; €. Drven gear shafl;
T. Dowsl; 8. Pump body; 0. Bushinge; 0. Gashat; 11, Drivon gear ol oil pump diive; 12. Hollow pin



OIL PUMF

Remoave Ine il sump [refer bg inslrugtions on
page th), tha pump mounting capacraws [Hem
G, Fig. A and, finglly, the &il pumg.

Aligr disassambling tha pump {Fig. A1) in-
&pecl and measuvig componants wersygs the
values reporied in the table of dala.

Al assambly, nole of 1he foliowing points:

1. The pump body comeas filled wilh the shall
{lberm 5 ol the drivan gear (am 3, which 15
shrink fil on tha shafl.

2. Ma¥e sure lhe lorque specihcation is mel
when lighiening Ine capscrews which secyre
the pump 1o 1he crankcacse al rear of this pe-
tign.

-

TLO8

FIG, A.¥2 DISASSEMBLY {REASSEMBLY) OF
OIL FILTER

QIL FILTER

The oil fillar o2 lurmished comphele with the con.
lawngr, which comprises the cartridge and its
cuter smat and {3 screwed 10 the crankopse.

FeplEce Ihe filter & every Oi changa, ther-af_m&
afier svary 120 working hours, 1g avoid clegging
[{ tha fiMlar geis clogped, Lhe by.pass valve (set ai
128158 P51 or 88.3107 8 WPa) rulomancally

. by-paszes Lhe fllar, thus allewing tha bbncating

oil lo raach \he angine enyway but i {his casa
Iha by pagsyed alb would be unliltersd

The Hiller can be rémovad By SImply unscrewing
il by hand from ils support (Fig &.V2).

Tre Hiier be gt tha Jull-Now Lype, Ggnsegquen|y &f-
ticlanl perlormanca it & must, it musl tharetare
boe reguigrly replaced at 1he specified interals, -
a5 1he Integral body constiuction pflers no
pogsibilily ol checking or replad g componentt,
LOW QHL FRESSURE WARNING LIGHT

The warreng Indicator is & pansl-mountad rad
bulb lamg which goas anm Lhe following cases:

t. Low ¢l pressure st cold slats or with gngine
slopped and the key insarad in lhe gwitehin
& poalbon diflerent from O

2. Sendinpunit (ltem 10, Fig. &, 005 inoperative.
A Broken ground cabila.

(I, in cass (1) the red lamp doas not Hght up,
chack the lollowing:

. Warning lightl bulh.
Fuze

Sanding Linil.
Wiras.

oo -

Hode: Do nol use any lype of il fller glhar Lhan
those supphsd By your Long Daalar &% aenoyus
enging damage could octur.
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FiG. AV ENGINE LUBRICATION DIAGRAM
F. Fillar; P. Gaat-lypa pump; T. O tHkar plug; L. Dipstick gauge: 5. Oll sump
ball; ¥. Ol prassurs ganding anil




ENGINE OIL SCHEDULE AMD CAPACITIES

Lavel Check. ... ... oo it e i ia e e a8 R,
Changeintervel. . .. .. v v e e m eGP aRG Qil First &0 hrs.
Filter and Oil Every 120 hrg.

Typeofil, ... ... ..... . vevnen o 0 SAE 1T W-AD

Cuanilty:
Withoul FIIar. . .. e e e G4 Ol (8 1tres)
WEth FIHAN . e e e 2.4 Ot (7 lltres)
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AVI COOLING

GENERAL

Forced fead copling 3yslem with vana-typa can.
trilugal pump and Tharmostat cagulaied (Fig.
AV

The coolan! {low {8 cooled ihrough & vericle
tutia type raciater core and a fan pulls copling air
through the ¢ore.

The gylinder baad wate: pipe housat the fixad
aeiling thermostal which, when (e soolant |z

cold, Blatks (he flow of coolant to the radialor
until 1he coclanl warms up 1o comecl operaling
lamperators, L1t 10]laws:

1 With 1he thermostat ciosed, the coclam (cir
Culates shly batwaen pump and angine (Dy.
pANs circul}, ecciyding 1he radiaior.

2, Wnh tha Iharmosiat apen, tha coolant Mows
through the radialor alse, \hbx excluding,
partially or in (ull, the Gy-pags clroull

The cooling syslam capacity |5 14 Qts. {133

1trest,

)
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FIG. 4.%1/11 ENGINE COOLING DIAGRAM

|. Coolend femprature Indicator; A. Vartical Ivbe Iyps radiator; ¥. Fan:
P. Waisr pump; T. Thermosinl; Z. Thermometar gauge bult
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FIG. A.¥1I'Z WATER PUMP FARTS AND ASSEMELY DATA
Ci. Pump bearlng seiscrow; 1, Fen hub; 2. Pump besring and shaft; 3. Fump bearing shisld; 4. Pump body;
£, Shalt xwel; . Fronl ssaling bushing; 7. Impaeller; 8. Fump Covar; 4. Gaskel, Pump Covar,

WATER PLMP

The walar pomp i & cast irgn body with a dayklas-
row ball Bearing and shafl and 8 prolective can-
trhifuge disc (Fig. AVIZ and A QRAL

When tha enging ig ingtalled on {rector, remove
the pump as lallows:

Remowe the capecrews Sacuriog 1ha pump 1o
% auppor, Ihan the pumnp body wilh lan and
pulley. The woperation i3 tacllitalad by
ramaving the lan firsl, 1he the pulley and
flnally the pump.

Dismanie e pump as ichows (Fig. A V2
1. Reamove e COvEr (Item B) strews and cover,

2 Remove the imps lar jilem 7)oy tgking sdvan-
inE of the bwd threaded holes 1o B g pulbes
and 1wo 3nort scrawk (8 x 1.25 mm.),

Ramove the satscraw (llam C.).

Driva out (he ghall with begring and fan hub
(l{em 1) as an asxembly (1o the inside ol 1he
Pump using B suitable bar,

5. Rermova tha bearing protective cap (Ham 3
and fan hub (ltem 1) (irom 1he ahall,

0o not remove The shalt seal (lem 5, Fig. & .YHZ)
' not for replacement. Replace it when the
graphite surface contacting \he pump shafl ig ne
lcnger amoolh and endangers front sealing
lightneas.

Check pump body and cover gaskets {llems 4
and T) for wear, gnd fil new ones of 1he sama
typa, {1 nEcasarny.

Aeasawmble Lhe pump by reversing the asguancy
ol dizpssembly and ¢onzidering the points
oullired balow:

1. The baading (1am 2} is asaled 200 doas nod
raguirs any lubrication.

Z  Impellor dlem 7] must be prassed lush wilh
tha end Gf tha shafl. Alse, of coemplelion of
reaksambly chack the claarance between im-
pallor and pump body, The comect clearance
i% 0.04 10 0.85 40, (7 to 1.25 mm.}

3 Torque the mounling acrews 10 the waluas
spacilied In the latle of dala,
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RACGIATOR

The radior code hazs hres fows of tubes (lour
rawa on 510) wilh copper {ins.

Twa sirips of sponge maierial are glosd 1o the
ouler side ol 1the radiaior (Hem 3, Fig. AV
thair purposse baing to bicck tha wanm air pro-
duced by Ihe cooling ol the coalant (nem flowing
back intg ¢lraylation.

The cutllgw of canlant vapor which sccumulales
Inelge the radiator (5 provided by g plestic uhe
{lem 10} connecled to 8 hole which i3 drllled
thraugh the water 1[l¢r neck.

Two valvas ars incorporated in Lhe radialor cap:
Qna COMEressicn (Mem 11) and one yACuum walve
(liem 12), The comprassion valve lends 1o opan
when, with iractor in mglion, the coolant
Ixmparalyra rise ingide the circuil sats yp inter-
nel pressurs sxceading § to 7.4 PE.|, {50,7 LPa);
at this point 1he valva tands 1o be lifled aliowing
the excess vapor 1o llow dul algng the plashc
{utre {Item 10).

The vacuwm vakva slans waorking by effact ol 1the
decreased conlant tamperatlyra which results in
a pressure drop ingide Iha circuit. The valve
lowers and FeIE air inta re-asiablish the pressure
balance.

First drain the cootant (e remowa B radiater
ax follows: -

1. Remove the grille.

2, Remove \he ballary aflar disgonnacting tha
ground cable,

Remowe the grill&, complela.

4, Remove |he Irame togeather wilh air cleanar
after glackening e ar suction hase band
clamps, snd removing Iha four sitaghing
capscrgws to the axla support.

Muke syry tha radlator lunctions slficiently by
chacking for obstructiens or clogging inskds and
ol Ridn the mdislor cora.

Tha corcacl fiow male |5 28 GEM (1053 1/min).

FIG. A.YIrs RADIATOR
&. Air 43aling sponge rubber slemants; 10. Waier:
¥apor vani tyba; 11 Compréagsian valvg;
12, Vacuwm vatva; 13, Plug

Cescale Iha gystern e follows:

1. Make g golglion of 384 0. per gallon of
sodium bicarbongte in wanm water.

Filter 1 thrguph a clgth.

Four it in 1ha redlator, drain 0 and flush
horoughly,

4. Chack radiaicd ighingss, in cede of leakogs,
by Immarsion insde & lank filled with water
al G8*D4F, (30* x 10°C) and blowing
cumprassad air into H Al approximately 14.2
FSI1 (08 kPa) lor aboul Iwo minutes. Chack for
airbubkleas, and repeat three Hmes.

We do not recommand limiting 1he washing 10
tha rediator along a9 it should always B axlgnd-
ad lo the entirg gadling sygtem 3upplying Ihe
angine wilh the (ype of sulution and [n he mEn-
nprs pravicualy ndicated. Wark the Iracior for
aboul ore holr bafors draining 1ha coolant, wilh

&ngine slopped.
Tha circull should alweys be flughed and lillad
with anil-Tresze 10 3ull climele reed.

Eill ihe rgdiglor yp to ebout 3& ' {2 om.) balDw [he
trwgl-llowr puhaust hoda (llam 1)
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FIG. AYII4 THERMOSTAT REMOVAL [IN-
STALLATION]
14, Gasket; 16 Covar

THEAMOSTAT

The Ihermoglal is localed inkide the cyhinder
head water outlel pipe terrmnal.

Te ramova o, loagen the band clamps, discopn-
hrecl iha hoss and ramove [e cover (Nem 15 Fig
B ).

Chack, By Fmmersing It in & containar ol walsr
aleng wilh & lemparkiure Qaggae. Tharmostat
beaging 10 open &l 1B .4 " 10 202 °F. (B3 " 1o 85 "C.)
It b5 dully open a0 203 °F. (8570

B warninG:

DO NOT OPERATE TRACTOR WITHOUT THER-
MOSTAT, OYERHEATING COULD RESULT AND
CAUSE ENGINE DAMAGE.

REFLACING THE FAN AND ALTERMNATOR
DRIVE BELT

Mo frachor pard negds I ba ramoved firsl. Pro.
caed b tollows:

15218
T

FIG. A.VUS CHECKING AND ADJUSTING BELT
TEHESION

.. Altemator maunting boll an take up brachel;

Q.= %% {115 am)

1, Loosen the laks up bracket stap nul (Ifem Ca
Fig. A VUG,

2 Mave tha altarmaler away on 1he bratkel 50
A% 16 100580 tHe Ba T TeAsiLn.

3, Withdrgw the bell through Ihe gpening in Ihe
air shroyd.
CHECKING AND SETTING BELT TENSION

Appty a load on bhe Bell belwean drive pulley and
nhiarmaler (Fug. AV 1E).

No adjustmend (s necessary if the regulling balt
slack is whihin %'-%" [1-1.5 ¢m.] unger a load ol
11-13 [bs. (56 kg.); If nol, proceed a3 follows.

1. Logzen the adjusting bl {Mam Ci).

2. Move the aliernptor pn the taka up Brackel in
eilher dirgsfion 39 as 1o take up Ihi &k
cessive balt slach.

3, Tighign the ad|uating Boil.
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FAN

Thg fan, [ika all oiher rolaling parts, |3 stahically
Balanced 1 prevant troubibe dus 16 ils high spesd
(45 percant RIghar than engine apasd) which
might resyll [n blage failyre.

The maximum parmissible out-ofbalanca s
0585 ozsin. (00 gr.imem.).

Always check BHades for banding and for lacs
ahgrment (Fig. A VIS uaing & sorlacs Ao

Some Lands can be siralghlanad ool wilh a fork
bar, pravided tnal they do nol allar tha radal
shgpa and do nol endanger the stranglh of iha
fan.

WATER TEMPERATURE GAUGE

Colorad and Iype gauge, (e Dand being made
up ol three seclors, g5 Molows:

Whas Sacier ... ... ....._....... E&"-16F"F.
(H°- TR}
CenlralGresn. . .. .. ... ... ..._.. 1E7"-221°F.
i75* . 105*C}
Hed Secior ... .., AL Il XL - I 2

{1058 - 115"C.}

The thal es wilhin the green cenlral sactor ander
nofmal sperating eondibans.

Taxi (he gavge, should any doubl arksa apoul (1S
raliataliy, by dipping tha bulb (B waler and hen
checking the scale graduahon Yersux a lesi
caliptaled gavge, Repaal 1951 far gragier salety,

1321%

FIG. AViNE CHECK THE FAN BLADE FACE
ALIGNMENT WITH & SURFACE 3AUGE.
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AVl FITS & TOLERANCES — TORQUE SPECIFICATIONS
SERVICE TOOLS
ENGINE FITS AND TOLERANCES — 360/460
Silze 1 Haw Parts and Waar Limita
DESCRIPTIDN mm n.
t. Crankcens - Cylindgr Head - DIl Sump
Q.0. of cyhnger lingrg:
—sxtandard , . B9 0A) - 95.050 38964 - 3 8046
—ﬂﬂ'mm[ﬂﬂﬂﬂm}uverslze B9 23 - 99.250 39063 - 1.0075
Diameler of crankcage boreg:
—standard .. .. 88 B90 - 98,940 3.8933 - 36053
= 2 mm, [{lmﬂlnpﬂverslze .. B3 05 - 94 140 39012 - 3 031
Interiergncg til ol cylhndar Ilner:; in cranl-mase I::DrEE ....... O.0840 - {1,160 0,0031 - ¢ 02
1.0 of slandard imers (prese-iiltad):
—Llaze A . e e e e e e 95000 - 85012 3.7402 - 3,740
—Class B . 95012 - 95.024 3. 7406 - 3741
Dig. ol crankcase |:H:I'I"E5 In:rr val'-'e tappe1s ................ 14,000 - 14,018 0.5012 - 45519
Dia. ol crankcaze bores Tor Camshal I:marlng buﬂ-hlngﬂ-
—Fromnt . e e e e B4 .7BO - 54.B05 2ASET - DAATT
—Mnddle..._....... Bd 280 . 54 305 213710 - 21380
—Fear . ... 53,780 - I BDD 21173 - 21183
Dva. o crankoase mam hearlng Icu:alluns e . 80,587 - B0.607 SATET - A1T7)5
Cua, of cylinder head Iocating boras 1or valve gundts . 13,866 - 12.082 0.5434 - 0.5805
Angle ol valve seals incylinger head . 44557 - 45 —
Il Tlming
I.D. of camsnafl bearing huahlnus [im placey:
—Froni, O 3 01/ O b 24110 - 2.0130
—l'-'.n:.Il:lIE e e e s | EDBED . SO.BA0 1.8913 - 1.9833
—Fear . ...... e 50080 . 50,130 18716 - 19736
A95EM DI:.f clearan:ﬁ he1ween GEME haﬂ anl:l bearmgs
i —Frgnl, 008G . 0,160 00031 - 0.D003
—l.hddle 0083} - DGD 00037 - O.0063
~Fear ...... D.O&D - 0.160 00031 . 0.0063
o0 ol :amshah b-uarlngs
—Fronl . A < = - W F 1 21604 - 21626
—MldﬁlE v =, 375 - 54,430 21407 - F 140G
—Rear . ..... .- | S38T7S - 53530 2811 - 7232
Infererence Ht of camznati n&arlnua in f.‘-FHI'Il'II:EIE-E' l:mes:
—Fronl . e i e e e, | ~DOFO . =0,750 - 02T - — 00050
—Mudﬁle. =000 - =015 — Q0027 - = 00058
=R Ear .. e s = 0070 - 150 — 00027 - = 0.0050
Diaofvalwestem _ ... ... ... ... ... ... i .. 7885 - 8.000 0.3108 - 0.3150
O glvelveguidesilitiedy . ... ... .. ... . ... ..., ... 8.023 - 8020 03168 - 0.31585
Agsembly clegrance between valve slams and guidss . . . : 0.023 - 0053 Q000 - 00021
O.0. ol valve Quides:
e L1111 L1 12,088 - 14,015 0.8507 - 0.5518
—D20mm. 000 inovatsize . ..o 14,088 - 14,216 0.5586 - 0.5097
Intederenca 1t oF valve guldes and their $aals 0 e
cwlindar head . .. e - 0005 - =0.050 - D002 - - 0.0020
Max. 0D {inlarmadialm of valve appats . ... ... ..., 12,950 - 13870 0.5482 - 05500
Assembly claaranca batween tappets ard crankcase bores | - . 0030 - 0.068 0.0012 - 1D02E
D.0 of rocker B Bushings ... e e o e 21,006 - 2.0 0.B279 - D.E2VD
Dia ol rocker am byshing lecations ... ... ... ... ... .. 20,939 - 20072 0.B244 . D.B2ET
Intarlaranca til belweasn boshings and rotkar Axm
[ocating holex P IR 1 1 71 RS 4 Iy - | = 00023 - — 00048
IDi;rfmnkerarmb-uahmgs,,,,,,,_,,,,,....,..-....... 18,016 « 78,034 0.7083 - 0.7 100
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“ENGINES FITS AND TOLERANCES—2360/460" CONT'D.

Size ol Naw Farts wnd Waar Limits

Hi. Power Trein

above the base cl the skirt (Figure 424
—GIASE R e e e
i—Class B .
Meax. dia. nl standard slze nlstnns mea‘sured at tha t-asa L'll
theskid ... .....
Munning clearance haiwun puslnns and ::rllnu:lar
lirers belgnging 1¢ \he same class of Lolerance |
Cila. ol overgize pisions, measurad 50 mm, off Shlr‘t:
— M 0 00smn) ...,
=gamm 0 BIng .. i
— G RN . it
—0emn {032 in s s e e
Dia. of piston pn,
- diAndard . - T N R R R
i, 20 My, 1l:| W'E in. :| uwermza ..........................
LO. of connecling rod small #nd Bushings {M1ted}
=—algndard &iZE . . il e imriEraee e eaaaa L
—0. 20 (D8N overalze, ..o oo
Azagmbly cleamince belwegn plsion pln and small
end budhings . oL e e e e e
Q.0 of gorngcting rod smallendbushinga .. ... o ioceiae
Dig. ol armall gnd byghing borelocatlons ... . ... ... .......
intyrlargnce lit belween smetl and bushings and
conneciingrodbore . L, ceamrs
.0, of piston bogses:

— bR BB L. i e e e e
Agsambry cigarance ol pigton TG 10 ghoowss:
e L 1113 1
—2ndAang ... el
JROENg ..

na. of stendard size pisions. measured at & poont 30mm, (1.988 in

Sl BN} - B4 B2
G172 - BB

D4 809 - 94 918
0188 . 0212
5,000 - 98012
85200 - BE.22
oS ) - 85 412
Bh.000 - BEG12

31883 - 31990
2183 32190

32,005 - 32012
2205 - 12.212

0015 - 0028
35879 - 38017
JE.BE1 - 36,598

= 0052 - — 0,140
41,383 - 31,900
0.030-0.122

0.050 - 0.082
0.040 - D.075

CESCRIFTION mm in,

Axsembiy clesrance between ropker arm shalt and

bushings(flited} . ..... .o e Q.HEG - 0452 00006 - Q.20
Dz ol Himing dlergearaxly ... ...0c000 0 oomimiaa oo, S1.97% - 32,000 12588 - 1.2358
LD of Hing idler gaar bushing . S2.000 - 32075 1.2618 - 12628
Adygembly clearance batwasn Ldlar gur lxla lnl:l buihmu 0.030 - 0,100 0.0020 - Q0040
Thickness af idler gedr thiusl washar, 1.450 - 1,540 00671 - 00551
Yalve spring sp&cilicatinns-
—free length | .. 6b.5 2. E1B1
—r lagad-valve Iangtl'l {E 55 - ? 55 I{ﬂ - 14 d- - 1E'E- “.'I-

Ioading} . S 74,585 1476, 151§
—Gpen- valve lunglh t154 - 15? kg = .'.13 3 E-E.E- w

loading} . ) e 2EBE. ZBE 1.085..1.134
—Test Ianglh[aﬂ daN = 'H Q‘I Ibs T!sl Lﬂal:I] A05-41.5 1.5044 - 16338
=Tt langih (50,1 dakd = 1123813 Tesl Lnldr 3.7 - 309 1 2086 - 1.2718%
Rookad- AN spaclng sprinu spacificalions:
—irae lengih . Ha. 500 22425
- #31 lgngth {q 7. 5 3dah| = 10.56-11.91 Ibs. last Inad]- 44 0010 1.7322

I IO R v
3.7327 . AFE32

3. 7360 - 3.7364
Q005G - 0.0066
J.74070 « 3. 74046
3. 74840 - 374835
3. 7958 - AT06Y
3.7634 - 37642

1.2%82
1.2670 -

12504
12673

1. 2600 - 12843
1.287H - 1. 2582

D006 - 0,001
14157 - 1.4180
14123 - 1.4140

= 00025 - — 0SS

12592 - 12554

0.0035 - 048
Q0020 - 0.0032
QD36 - 00025
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“ENGINES FITS AND TOLERANCES—360/460"" CONT'D.

Size of Naw Parte snd Waar Limits
DESCAIFTION mm in,

End gap 1w|1|1 plimn and rmns installed in c:.'llndar hmerp
—15trng . e e 0,350 - Q.550 0.0138 . Q.06
—andring . 0.300 - 0.450 0011E-0.M 7Y
=3rdnng, ... 0400 - 0.530 00757 - 0.0256
Cria. ol r:ranhsh-a.l't j-:rurﬂals
==slandard 5ize . . e TE187 - 75,200 2-3895 - 3.0MH)
— 254 mm. i 010 in. undersae ... . 75.83% - 75848 29895 . 29800
=0 508 mm, 0030 injunders2e o oo Lo 75,579 - 75602 2.8755 - 2 9800
— 0. 782 mm, {003 inJundersae 0 L. TH.425 - 15,438 2.568495 . 2 900
—i1MEmm. {E0a0 InJundersge ... ... ..., T . 15184 2.9505-- 2 5800
Thitknass of Main bearnngs:
—standard size . e 2.185 . 2172 0.0852 - [.OESS
—Dﬁﬁdmm[ﬂ'mﬂm]undtrmze................-...... 2.292 - 2.2 00302 - Q.0505
—~ {508 mm (023 intundersize _ .. Lo 24719 . 24X 0.0852 - 00055
—0.762 mm. (0030 injundersize .. ... ... 2548 - 2553 0 1002 - 4+ 1005
1016 mm, (040 i pnolers e | 2673 - 2,680 (1052 - 41055
Agsembly clearance bebaeEn mgin bearlnqr;i and

IN&ir poutnals . ) e 002 - .080 G.0M 7 -0.0035
Cea. of crankshml c-l;'-nnﬂ-f:lln;- o heanng |nurnals
—atandard size . . S C SE.7X0 - 5B. 743 132 - 23127
— .25 rnrn. iDﬂmlnpunderslze AR 4TE - 58.4AED 23022 . X027
=508 mm 0G20 N uNdeISIZE ... 58222 - 5B 235 2. 2032 . 2 0ERT
— O 7EZ2 am {000 N Sundersize ., 57968 - 57.981 22822 . 220827
=116 mm {0040 i undersize | 3 - R e e 28732 2EvaT
Thickness ol connecling rod hfarmgs
—slandard 3:Ze . . b e e e e 1.813- 1822 0O - 0.O07T
=—0. 254 mm. (. Ell‘lﬂm ]und-erE-IIE e e e 1.940 . 1549 QO7ES - 0007
— 0502 mm. 40.020 i Jundersize ... ... ... 2067 -2076 DOS13 - O.OENT
0. 78 mm, 0.030 in)undersze ... Caa 2194 - 2208 n.OEsd - 00868
Azzembly ciearance belween :nnnammq rod 1-:|urnals

and Baanngs . . e 0027 - Q064 0.0008 - (.0024
Thickness al Crankshalt thrusd washars
—ctandaro size . e 3378 - 3.429 01330 - 01350}
=127 mm. [t}ﬂDEm]n-.r&rsrza Co 3.50% - A.586 G.1380 - 01400
Langih of crankanafl central main beann.g |ﬂurna1 200 - 32.100 1.2598 - 126838
End fisaling of crankshalt | e 0.082 - 0.334 00032 - DO
Y. bubricsion Syslam
Ola.of ol gump drive shall . ... 11.988 - 12.000 04720 - D.4A724
|.D. ol pump shalt bushing . 12016 - 12.043 0.4731 - 04741
Asgembly Claarance betwaen oil pump “shall and l:rushmg (.015 - $.0535 0.0006 - 00022
0.0 ol pumpahalt bushing . e 2197 - 22000 08653 - D.HSE1
Cria. sl baysheng Eacating bore i |;H..| rnp h-ndy e 21.93% . 21,972 D.BE37F - 09650
interlgrance fit of bughing in ite pump localion ... ... ... .| =0.007- —0.061 = 0.0003 - — 00024
Dia. ol drivengaar 3hal! ., .. ... .. . e 11.807 - 11.92% 04687 - {465
Dia. of dnven gear hub hols : e 11,658 - 11.873 04707 - 0.4714
Ataermbly clearance between 5hai'| ar'u:l gear hub hole. . ... . 0.033 - 0.066 G2 - CA1Es
Tooin backlash, it pump drive and dnven gearg. . . (100 0004
Widtts o drive and Arvan QRRAMS .. .. oo o iaeim e 34967 - 35,000 1.3764 - 1.3773
Lamgih &1 bore (gesr lpcation)in pumpbody ., .o, . ..o ... 25,025 - A5.087 1.3789 - 1.3814
Geor ang ciearanca inpumpbody ..o ol L e e 0025 - (1126 D000 - O.0050
0.0 ol drive and Griven gears , ., . 35.870 - 36000 147161 - 1.4173
Baore diameter jgear lpgation) in pump I:H:-dyr .............. 36060 - 36140 14197 - 1.4228
Chamelral clemrance i drive amd drivan gears in pump body . 0.060 - 0.170 0.0024 - 0.006T
Ol pressure valve spning sepdifications:
= IOl e e e 45 1.77
—tosl langth {65 - 7 daN = 14,6 -15.753 b, 1est load) _ ... .. .5 135482
—teel langih (8.6 - 106 daN = 2202 23.82 [bs. 1es! lpad) . . " 28 1417
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FITS & TOLERANCES — TORQUE SPECIFICATIONS

ENGINE FITS AND TOLERANCES — 510

Siza of Mew Paris and YWasr Limils

BESCRIPTIOMN mm tn.
I. Crankcase - Cylindar Haad - 24 Sump
0.0, af cylingdér linars:
—standard ., . 106020 - 108.050 41740 - 41752
—{.2 rmm, lDWEIn:memlzs 10€.2M) - 106.25] 4. 1812 - 4.1B31
Duameler ol crankease bores:
—Gtanderd ., ... 105.80q - 10%.9ad 41680 - 4.1709
—0.2 mm_ (0.008 in. mversuu e 108 090 - 108.140 41768 - & 1787
interiarance | 1 cylinder liners in l;:r.ilrl H:l: iE-E Dﬂ-res Q080 - Q160 QA0 - O 00E2
1D of standard |Iners (press-1iied).
—Class A . e 102 MK - 102.012 4 0157 - A D162
—Class B . . . 102012 - 102 024 4.0152 - 4 MET
D, of crankcase boras for -ra've tappEH e o 140800 - 14.018 06512 . 5515
Dig. of cranhcase bores 1or camanaf bearing tlus.hlnps
- Front, Ed 7RO - 54805 FA5GT - 21577
CMEBIE - 4200 - 54.305 2.1370 - 21380
—Rear , .. . E3.780 - 53.205 21173 - 21184
Dia. of cranhcase mam n&armg rn:atmns . B].557 - BO.G0T FATEF - 31736
Dia. ofeylinder head Iccating Bores lor valys gu-des 13,866 - 17.883 05458 - Q.5505
Angle ol valve 3eats o cylmder higad | 44 *55' - 45 °5' —
i, Timing
LD & camzhall branrg busbengs {in placel
—Franb . 51.080 . 51130 20110 20130
—Migdle . ... 0,680« BO.E30 1.9913 « 19933
—FRear ... ... H0.080 .« 50130 18716 . 19735
LA s semibly :Iaafan:a I:IEIWEEn E.amahaﬂ and beanngs
—Front . e 0.020 - D150 00031 - D.ODES
—I'u'ln:!n:lie.................-............... Ceoee CLo8d - 0160 0.0031 - 00063
— Rear .. : 0.080 - D150 0.0031 - 0.0063
0.0, of camshaﬂ bﬂlrlngs
—Fron . e e &4 875 - 54830 21604 - 21626
-—Mudnle...-..-....... e 54375 . 54.430 21407« 21420
—faar ... ... .. 53875 . 53930 21231 . 2232
Irierbarenc s 1 |:|1' camshalt b-earlnps in cranlu:i.ag u-urgs.:
—Fron . -0.070 - =050 = 00027 . =-0.0053
=Middle .. =0.070 - =050 - 00027 - = 00038
— FRwar , e e e e =000 - = 0150 - 00027 - = 00039
Cha. of valve slam - 7.895 - 5.000 4.3108- 0350
Lol valve Quidies (1 I1E|:|] a02y-2038 Q.15 - 0565
sxembly Claarance l:mtwaan vah'n 5.|ern5 lnd guu:lga. G023 - 0053 00000 - G0
O, ol valve Guides:
= mlandard . .- 13568 - 14016 05507 - 0 5518
0 M mm. iﬂ ma in. :Im-erma 14188 - 14 18 {5586 - O 5haT
nlarfarange lit ol valve guides and their 3aals In the
cvlimder Rl . e - 0005 - — 0050 —DoOnZ - — 020
an. Q.0 (intermedialel ol valve lappals ..o L. 11850 - 13870 0.5402 - 05500
asambly charance belween lappeis and crankcasa borgs |, C.030 - 0.0G8 G012 - 00026
O of rocker armBushIngd .. ... . . iaeieea 21.006 - #1.030 08270 -08270
ia. 0l rocker arim bushlng locatlons . . . ... ... A0.93% . 20972 0.B244 . 08257
ntarlarence fil batween buahing: and rocker arm
IosAting holes . . =-0058 - =012 = 00023 . =0,0048
O ol rackar &rm hushlnnﬁ. e 18,015 - 18,034 07093 - 0.7100
Arambly £laarance hﬂlwaer‘l rncll.u-r lrm :haﬂ |n|:|
Buahings [litied] . 0018 . 0052 0 O00G - 0.0020
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“ENGINES FITS AND TOLERANCES=510" CONT'D.

Lize of Maw Parls and Waar Limitg

'DESCAIFTION

mm in.
Dig, of timing ldlargearaxla .. .. ... .. ... ... 31.975 - 32.000 12588 - 1,2584
1.0, of timing |diar gear ushing . : 32.050- 32075 1.2618 - 1,2624
Astambly clearance patwean H;IIEI' gear “le and bus hlng 0.050 - 0.100 00020 - 00040
Thickarss ol idlar gaar thrus! washer .. e 1.454 - 1,840 GQasT1. 905
Yalve spring :mm:rf-:allnns-
—free langih BG S 26181
—closad-valve lEngth :E 55 + ?ﬁﬁ I-:g = 'I-l d - 1-E-E- !h

Icadingh . 37538 147 1516
— O walve Ianglh -:15 4167 ku 33 9 - :!E EL II;:-

Icading) . Z26.B. 258 1085..1134
- Tesl Innglh [32 daN ?1 91 ||:u5 te51 h:ladu e 445 215 1.5044 - 16338
= Tesl lgnglh (57 1 daN = 112 58 |bs. 1281 Iaar:ll e 07308 1.2086 - 1.21E5
Rockerarm spacng spring spscifrcatians:

—Iree |gngth | .. e 58500 23425
-l Iang1hi4 ?' 5. Sdar-.l 10.5-5- 11.97 le. test ipag: 44000 17388
. Fower Train

Cia. of gtandard ize peslons. measoread al a pomt S0mm (13968 in )

gbove \he base o 1he 5kin tFugura a2
—Claag & _ A . 101.740 - 101 752 4. 35 - 40058
—Clgaz B .. 107,752 - 101 764 4. [M158 . 4 Q0E4
Max. dia. ol Etandard size plstuns ‘measured a1 1he base of

the skirl . .. .. .. .. 101824 -1 .BaE 4 (F12E - 4.00598
furning Clearance belwaas pnsmns and :ylmdm

liners belonging tor (he same class ol iclerance ... ... 0.188 - 0272 0 Wi7s - DODES
Cia. of overcize pistons, measured 50 mm, ¢l shart,
wOZdmm (DO0Ringy ... . 109,940 - 107,862 4 31133 . 4.0735
=0 M D0VE N ... ., 102140 - 102,152 4 0242 - 40217
=JBmm (DOHiny .. 102 340« W2 352 40291 - 40256
=OBmm (BO32ing ... .| 102,540 102,552 40370 - 40374
Dia. ol piston pin:

—glandargd . . . .. 1,983 31 6454 1.2592 + 1.2584
= [ 20 rmm, m GOE 1) Dversize | 321831 32199 1.2670 . 1267
FD. of connecting rod small and I:-ushmgs ||I|:1EI:I:I

— {RNQArd Sizg . e 32008 3202 1.2600 - 1.2803
=020 mrn. . IIIE- ", Jn'rErslze. ) h220s - 32212 1.2679 - 1.2662
ASEEmMbly ClAAFARLA Do bween p|51nn 1] and small

end bushungs . . ce 0015 - Q.4249 Q.0008 - G001
o0, ofconrecling rod smatl and nushmns 315873 - 36.017 1166« 1,418
Cig ol smgll end byshing bors Localiens | . e 35861 - A5.A53 147118« 1.4133
Imerierenge fit belween small end bushmqs ana

connectng rod borg . e = [.0B0 - — 0156 ~ O A - =0 GG
L0 of pistan posses;

—slandard s17p . 31,983 - I1.850 1.2592 - 1.2594
Asparmbly {:Iearan{:a 1:11' plsmn nng |r| gmnv“

—1string . Ce c o 0050 - Q062 R.00Z3 - 0.0036
—2nd ring 0050 - Q.082 0.0020 - Q0032
—3rdring , 0,050 - 0082 Q.0018 - 040032
End Qep {wllh p-slan an.l:l rm-ns m.&lalled in cyllnder |In.gr]

= 1%L Fing . . .. 0350 - {1560 00740 - DADE
—2nd rlng 0401 - 0650 Q0157 - 00258
=3rgnnyg .. 300 - 0. 480 00118 - 077
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“ENGINES FITS AND TOLERANCES-—510" CONT'D

Hiza of New Parls and Waear LimiLs

DESCRIFTION mm in.

Qia. ol crankshafl journais;
- | L & 1+ = TEART - TR.200 2.04995 - 3.0000
= 0,254 mim. :Dﬂmm:lundarsl:a TS AL - TR 948 2.3a95 . 2 95
=D 508 mm_ 0020 undarskzs ... L. 75.579 - T5.E8Z 29755 - 29800
=0 7B mm_ 0030 N undersize ., .. 10425 - F5.430 2.89695 . 28700
~—1.01& mm_ {0,040 i) undersize ..., 7511 - ¥a84 28505 . 29000
Thigkneggs ¢l main beanngs:
—etandard size . 2165 - 2172 Q.0852 - D.OBEE
— 0254 rir. :Dﬂmmrundmslm 2292 - 2.298 B0 - QO35
=508 M. (D02 injundersize oL L. ... 24183- 2428 0.0852 - 0.0955
=0 762 M. (DO injundarsida oL oL 2546 2553 01042 - 0005
=108 mm. (3040 in. | vndersize | e 2673 . 2680 L1052 - 01055
Assembly clearancs betwaan rnam bearmgs and

thair jourmals _ . ... .. . e e 0.043 - 0.090 0.0 7. 0.OD35
ria. of crankshalt conmecting rod bearing journals:
= tandard 5ize . 58.73 - D743 2188 - 22T
—EL254 mm. ill.'.lﬂ‘ll:lln}um:lerﬁlze EH.4TE - 5H.4B8 2022 - 2.A027
—U S mm. (D020 infundersize _. ... ... .. ... ........ .. £ 222 - 5H.235 .49 - 298837
— QD FEImm. (030 A undersize oL ETOLA - 57981 24832 - 22B2T
= 16 mm. (0 080 if | ufoeFse 7T - BET2T 22722 - 22727
Thichnessd of connecting rod Deanngs:
—alandar] 5ize , e e 1.813 - 1.822 LOT1a - 0097
—D. 2% mm. mD‘II:Im]undErslze-.-.....-....-,... 1.940 - 1,948 Q40767 - DOFET
—0. 508 mm 0020 i underEe L 2067 - 2078 OOE13 - DOBTT
=0 762 mm. {0.030 ] underse . ... 2184 . 2708 0.0854 - D.OBEY
AgSEmbly ciearance belween cnnn&{:hng rod jr:rurnais

and bearings .. ... e 0021 - Q058 0.0008 - D.OD23
Thickress of crankahalt II'Il'uB:1 washers
—Slangard size ., ..., e 3378 3420 013340 - 01350
w0127 mm. {0005 ]::nremlze 3505 - 3050 013840 - 0.1400
Length of crankzhalt central main bveunng ||;:uma.l 32 .00 - 32100 1.2598 - 1.2608
End figanng ol crankshal .., ., .. ... Ce e Q.002 - D334 Qa2 - DO
V. Lubricatitn Syttem
Oa ofarlpumprive shatt o o .. ... ... 11.9848 - 12040 DATH- DAT4
1.0 al pump shaf bushing . Ce 12.016 - 12043 DATH - D474
AsGertibly Claaranca I;mlween mi pump 5halt and bushlng “h G016 - 055 QG - 0.OD22
&0, ol pump shati bushing . e 241.979 - 2.0 0.8653 - D.BEE1
Cra. of bushing lGgating bclre in pu mp l;r-|;|r|;l'|,I e 24,939 - 21.872 0.A83T - DSEED
Interference lit ol Byshing in its pumg Encallun e — Q.07 - — 0061 — Q0003 - — 00024
[ria. &1 driven gear shafl . . - 11907 - 11.825 {4687 - O 4895
Ca. o driven gear fiub ol 11,958 - 11.972 0470 f4aT1a
Asgembly clgarance belween ghafl Ind gur hub hole . . 0,033 - D.OBE C.O02 - 00025
Toolh backlash, oil pomp driva and driven gears cee DD Q.04
Whdth of drive and doven Qaars .. e 34961 - 365.000 1764 - 13779
Lengih of borg {gaar IGcation (n r;:u mn I:ndg.- 41025 . 41,087 1.6151- 16175
Gear and clearance wnpump body | 0.025-0126 0.0010 - O 0050
B of drive and driven gears L, ., 35070 - 35.000 14167 - 1.4173
Bore diarneler (gaar [gcalion) in pump bund':,f . . 36060 - 35140 1.41097 - 14228
Diametral clearance of drive and driven gearg in |:H.|m|::- budy . 0.050 - 170 0.0024 - G.D0&e7
Ol pressune valve spring sepcliicalions:
e LE - - T LT ] 1 PP A5 1.3F
—togt longlh (B.5- TdaN = 14.6-15.731bg. tesl lped) .., ... 345 13582
—tagl langlh (.8 - 108 daN = 22.02- 23 82 Ibs. teet load) - .. 24 1.417
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TORQUE SPECIFICATIONS

S5ie und
Description ihreed matre (N« m} F1.-lbs.
. Cate - Removel - Inalallatien

BpSOTEWE, enging to tranemisgien case (Itam G,

Figura 3y, . 12x1.25 &T -2 50 - &0
N ap ECra wE, fn:unt axle tn nll sump |;I1a1'n C; F:nure E.r 15215 180 - 195 13- 144
N. Crankenne - Cylindar Haad
Capecrews eylindesrhead ... ... L. L. L.l 122128 114 - 128 84 - 83
Capeerews, Sl BUMp ..o 10x 1.2% 57 - B2 42 . 46
lit. Timing
Capscrews, racher arm support to sylindar nmad (Hems

ComndCa, FIQUrE 2B . oo oo e B 1LEE 20 . 24 1318
CapsCrews, Hming gearcase .. ... .. ...................] B» 123 a0 . 24 1518
IV, Crank Gear
CSapSCrEwS, Maen beanng caps (Heen O, Figure 32 .. .. ... 14x15 142 - 152 105 - 112
(CApECrew S, conneclhing rgd bearing caps {item s,

Figure 32y .. .. 12% 1,25 110 - 120 81 . BB
Capstraws. allarnalnr aru:i ran dn-'& nuliev tllem C-

Figure 22} .. 10x 1,25 43 - o2 32 .38
CEpSCrEws, englneflywhecl 12 x 1,25 101 -113 Th . B5
Crankshah llahge taslening nu1 e o AM=x15 2E0 - 215 192 - 232
MNOTE: Metric Infeads ara msasuiad lhreaﬂl to lhrem:l

EXAMPLE: Capecrawe, angina fiywheel, 12 x 1.25
12 mm. |5 the theaad dudmelar
1.25 mm. is Iha distance belwsen Ihreads. In = m) n.1bs.
UEL INJECTION
Rpacrews securing Ihe and plate cunlaining Lhe rallef

vilve 14 the hydrauhe hegd . . . e -_ 50— 44
uvel inlel etnngclion [llem 48, Flguﬂ! E-I]'I- ................ - 5 - &0
ugl inlgl egnneclign lype e _— 125 — 120
craw (Hem B3, Figure 51) on l;llstnl:uulmg r|:|t|:|l' a:u.i _— 3 - 26(1]
ranefer pump rotor (llem 27, , e Cee -_— 75 = €6
craws, hydraulic nesd [olaed snrew lnnluded] —_ 195 = 173

ating litting, hydraylic head {1tem 19 . e — 383 - A
{ud nol, auto advance device(lem 16p .. .o on oo - 15 — 133
fud{tem 16}, avlo advance device ... ... ... . ._...__. - T — G2
Bm edvance strew tem 18, Figura 55 . . L eee e . — 52 — 460
Iuds, aylo sdvance devicx (Mams ESand 780 ., .. ... ... . — 28 - a7
craw, pisloncapillem TR) ... - r i ciar e e _— 45 — A0
rive plate acrews (Mem G4, Figure 51 .. ... ... ... ... .. - 289 — 2ETI2]
Mo, withtorque wrency {3y .. ... . ... .. .. .... .., - g3 - 20(2]
tuds, governor covar{Figure B ... ... oL - — 7 - ()
fud nuls, governor cover {lvem 33, Figure 50§ ... .. .. .. . -_— d5 — F 4]

uls, spead and gtop conieod levars - oL oL oL L — 35 — 31
djusting nul, govarnger link (lem 3, FiguraSB8p ... ... ... — 2.3 — a1
djusting scraw [ocknut, wide gpen lhrotthe (ILem 49,

FguUrE S .. e e e -— 23— g
eak-off connecbiandtem I ... o - 20 — 177
enl screw thraad, QOVEMNOr ... .. ..o ne e et — 7l - 65
WL AETE, QOVEPRGT L eiee e — 4,3 — 34
PESSUre AGUAlIZEE . L e e c e — 39,3 — A48
ut. pumpahat ......... ' - g3 — T3504)
rgssura oullet connection Im‘cappat wauhrur} — a0 — 255
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TORGUE SPECIFICATIONS {CONT'D.)

Ske and
Dw s ¢riptipn thramsd medric {N*m} Ft.dbs.
V. Lubrkoation Systam
WCapscrews, ol pump ftem o, Figure 32y, ... ... ....] Bx 125 20- 24 15 - 18
Walva, presaure regolatiengeetiel) .. L 24 x 1.5 60 - 73 dd - Ed
¥l. Cooling
CADECTEwE, WaIBTDUME . . o oo e e e 1D X125 57 -83 42 . A7
ipscraws. fan ., L L, 8k 125 5 - 27 18 - 20

1) Seal with a syitable jonting compound.
2 Afler torguing o specified valus, turh screws back and rellghlan 1hem.

3 Arrgnge the twa screws in ke with 1he hub o Ihe first wrench 127 mm. |5 0 awey from The 3crew

q} Tighlen firs! using a plain washer, thes ramave il and fit a safety washar.
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B. POWER TRAIN

B.0. DESCRIPTION - SPECIFICATIONS
= LUBRICATIOMN

FOREWORD

Thisx manuwal 13 written for (he Service
Organizakion to give yeefol informallon and
Assanilal dale regarding tha rapalrs and overhay
ol Lhe iransmigsian syslem and altachments in-
stalled on the madal 384, 460 and 510 seres tras-
1grs.

The tarms “lhront™, “rear”, “right” and “helt-
fiand'’ are with relgrenge 10 1he aormal direction
of lraclar travel.

GEMNERAL DESCRIFTION, 380 SERALES TRACTOR

The power train congisis of he following majar
units.

1. A duad-plate dry cluich with a single pedal
cantral an the 360 Traciar.

2 Tramsmissron with planetary gear raduclion:
bix torward (lour with synchremesh; and b
reverse spegds,

d. Mdain dres bevel gear and lwo-geat dilleren-
Ual with lpck and padal,

4. Oy contracling bBand servige Drakes with
mechanital contrpl pnd indepandend pedaka.

8. Single reduclion final drives.

6. Telapcoping and tubular lronl axie cantrally
friviied,

7. Gteering, wheel confrolled, of ihe worm and
nui type, Power Axsisl, or Hydrgstabe

QENERAL DESCRIFTION, 460 AND 510 SERIES
TRACTORS

Thg power irain eons:isly of 1he lollgwing majar
unils

1. 11" LUK type duoalplate dry cluleh with
separale canlrals.

2. Transmigsign wilh planetary gadr reguclisr:
wilh aighl forward (Four with synchroesh) and
{wi revarie speeds.

A Main drive bevel gaar and two geafs ditferen
tial wilh pedal controllad diffgrential 1ock.

4. Dty contacling band gervice brakes wilh
mechanical cafibval and independant pedals.

Single reduction final drves.

Tatlazcoping and tubular ITont axle centrally
pivoted.

7. Steering, wheel controtled. ol 1ha worm and
nut type. Power Assist, or Hydroslalic

The hydraulic il lor 3l modsls 13 of the posltion
and dratt control 1ype, The P T.0, and driva 3re in-
corporalgd in the (rangmissian housing raarn
Cover,

TRANSMISEIGN RATIOS, PERFORMAMNCE AND WEIGHT, 30 SERIES

Ovarsl| spand
reduslion ration

Transmission and  from sngine to
sployciic geat drive whenala (1
train spiad whael tum par  Maximum spaad (with sngina running
Sowad ghs raduciion rmilos angine reve.) al 2400 rp.m. and 11.2-20 tiras
1: 1: kmmh M.F.H.
15¥ Law 12 484 27585 188 1.7
Zng Law G306 15247 341 212
3rd Low 4387 96 BE £.37 234
15t High 2930 E4.860 a0 4. 08
2nd High 1625 A5.A73 .81 .02
Mrd High 1.032 22788 22,83 14,19
Low Reverse &5 18778 2.1 LY
High Revarss 0 dd 1 11,77 T2
Bevel gear specd reduclion talip 12047 . R Bk
Final drive spead veducton ralip 1182 . . I B=W R
Totel speed raguction ratio (fingl drives + b-&vel uaar} . cee o 1E2ATE
Tragtonr waight jwith standan fitting, oll coolan and Iual :-pnramr axﬂludau‘p :lﬁl}t: ........ 1033 K.
G0 Lb.
1 L 1T K
arst Lb,
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TRAMNSMISSION RATIOS, PERFOAMANCE AND WEIGHT, 480 AND 510 SERIES

Ovarall spapd
reducilon rallcs

Trangmissicn snd irpm #rging to
apeyelic gaar dries whaals (1

tren apesd whasl turn per Maximum speed {wiik engine running
Spaad grars reduclion rallos ANQIrE YR} at 2400 rp.m, and 14.9-28 lires
1 1: kmh M.FH,
15t Low 10575 2346 244 152
£nd Law 7028 155.24 368 22
3rd Low 4,800 106,86 540 .38
41h Low 316 #2056 G.OR 4 34
ist High 2.938 6454 B.E3 CF I
Znd High 1.852 43,140 13.30 87
3rd Hegh 1.333 43 1948 121
dih Hegh 1.03z2 2.4 2514 1564
Low Reverse 150 152.48 a5z 2.14
High Heverse 2.044 d5 Yl 12649 T.BG
Bavel gear speed reductisn ratic 12047 T e R 1
Fnal gnive spead redpctionratio 11/62 . e T B K
Tatal spead raduchion raled (gl grives + na-'.lel ggar} e A Hrma i)
Tractor weght (with standard lithng, il coralant and Tuel, nperat-:\r e:u:lude m -!EI]".I' .. IBEO K.
3660 Lb.
46510 ... .. BRI Kg
4012 Lh

AE0S0 DT .. HTIKg.
(Side Dnwve} 4564 LB

TAANSMISSION RATIOS, PERFOAMAMNCE AND WEIGHT, 480 AND 510 CENMTER DRIVE DT
Overall spaad

raduction ralics
Transmizsion and  {rom angine 1o
epicyclic Gaar drive wha#s (1

iraln spasd whasl iun par Mazimum spead (wilh aagine running
Spsad gearE raduction ratiog angine ravy.) wi 2400 r.p.rn. snd 18.9-78 Ures
1: 1 kmih M_FH.
15b Low 1575 £5E.4 223 1.28
2nd Low 7029 1703 3,36 2.0G
Ard Low 4799 116.3 ' iz 1.06
dth Low 3716 BR.C 538 337
151 High 29308 .2 B.O2 5.00
2nd High 1952 413 1231 753
3 High 1.333 23 17.74 11.03
dih High 1.032 250 2291 14,24
Low Asverse T.a%0 1.78.3 ix 150
High Agvarse 2042 49.5 1157 T.10
Baval gaar spaad raduchlon ratio 1043 | A 1 !
Final drive sprad raducllon ratg 11162 PP . 0 ) [
Total spead radoc lion ratie (Hnal grivas + bnul gnr} S .= i [
Trattor waight (with standard Hittng, oll coolant and funl up&ralur ﬂ:-::ludad] ............. FalFE1 ] 3o
4564 LB
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FOWER TRAIN AND ATTACHMENTS LUBRICATION CHART

(ACEENELY

Transmission Housing
Fingl Drive Housing

Steering Box

wiCranter Drive

(Ceanter Dwive DT

Franl Wheel Hugs &
Hruckles

Grease Fithings

Fu#l Tank
Fronmt Axle Joint (BT}

Front Axle Fivot

CHECE | CHANGE |
8-70 hrs. 1000 hra.
T80 hrs. 1N hira.
B-10 hri.
Front Drive DHHerential DT 120 hra, 1000 hra.
120 hri. 100 hirk.
Front Drive Planeiary Syslam
120 hrs, 1000 hrs.
250 hrs.
&0 frs
120 hrs,
250 hrx.

[GUALITY

OF BOuivalant

|or aguivalant

o equivalent

Long Multi-Purpose Grease

ar eg4l lvalent

Long Mulfi-Furpose Gregse

NLGINZ or egquivalant

Diasel Fuslk:

Long Multi-FPurppgse Grease
r eguivalent

Long Multi-Purpose Greass
F eguuivakenl

LUANTITY
Long Mulil-Purpoae Tracior
Flulg or agulvalant {16 L) 17 Qs
Long SAE B0-wW-30 Gear Qnl
(&L 1.9 Ots.
Long Mublll-Purpose Traclor
Fluid or aguivabenl (0.5 L 0aT Ots.
Long SAE B0-W-B0 Gear Ot 9.2 3.0 Qs
2.7 Ots.
Long SAE 80-WW-00 Gear Oil
1.8 Ly 3.4 FIs.

153.9 1) 14.25 Gal
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B.l CLUTCH

200

FIG. B 10" SLUTCH WORKING DRAWINGS {THE NUMBERED PARTS ARE DESCRIBED IN THE TEXT.)
n. Engaged ¢lutch; b. Tranamission clutch plate disengaged; ¢ Completely dipangaged clutch

10" {254 mm} CLUTCH

DESCRIFTION

The apring loaged tlutch groups nlo & single
unit iwe 107, dry, single-plate cluiches ong of
which contrgls the lransmassion gnod (he athar
cantrpla The powar Laka-al {Fug. B.1M1).

A single control pedal 41Sengeges the two plales
N SUCCessign dyring s traval,

OPFERATION

The comrect freg trevel al ihe pedal is 1% {35
mm.}. It i necessary to take up tha play {Ivam B,
Fig. B.IM) between the wansmissian cluleh
ralmaze levers (Mem 11) and bearing (nam 12),
whilg the remalning length of travel {up o 1ha

stop plalel invplves tha compression of the
Ievers by lhe bearing.

The [avarg ([1em 115 act than upon the rody {itam
B which i turn fransmil the load 1o tha preasune
plaie {Itam B, 1he separgtion of which allows the
disangagemanl of {he transmisson clutch
driven plate {lvem Bl

Continging on ita travel {bayand the stop plata)
the pedal allows 1he disangagement of the P.T.O,
cluich plata: the levers {ltem 13), fevoted on
prassure plate {ltem Bh, dunng e 1ransmission
clulch {giagram b) disengajement lake op the
play {llam A] wilh the adjusling strews. These
Imvmrs, will their lulcrum on tods (item 21 ac
upen e s&rkws thus movng tha pressurs glale
{am 3) away causlng the disengagement of the
PO chalch plate [Mem 1],
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FIG. B2 RIGHT SIDE YIEW OF TRACTOR
WITROUT AEAR HOOD AND FLUEL TANK
C. Upper screws securing the clutch-
Iransmigsion housing 1o the engine crankcaes;
Fe. Electrig cuble strap; Cr and Ci. Tank Eupparis
Ironl and fear atlaching capacrews: 18, Fusl tank

supporis

W CLUTCH REMOYAL

Splll the enging wilh ronl Achg 85 an aszembly
irom (08 1recior transmittion housimg (Fig. B. 103
and then rémpwe the ciuteh unil from e ARgune
Hywhee! 85 fallgws:

A 1. Disconnect tha Baliary ground gable ang
prolecl the terrminal

2. Aemove, in the Tollgwing order.

The hiood bagk plata, and from 1his ramove
Ihe lighting-starting awitch.

The rear hooo aller separaling it feom the
Sida panals and dashbogard.

Tne dashhoard, disgconnacting the
lachourmater cable, aelectrical connecligns
and slarling gwiteh ynil.

The luel 1ank aller cloaing Ihe drain cooks,
discannecting the fusl [#vel indlcalpr wires
and toel lires and amoving the mounting
Drachals,

3 Discannecl the elwcific cables from \he
gnging slarting salaly pugh-buiton and {rpm

FIG. A3 REMOVING THE FRONT AXLE
ENGINE UMNIT WITH &LUTCH FROM THE
TRANSMISSION OF THE TRACTOR

Iha rear [ighling cannections and plade [he
catle atrgp asgembly on tha engane (flem Fg,
Fig. B.12].

4. RAemove the luel tank gupports Nem 18] by
Lepargting them from (ke centrel panel,
ditconnatling the Ihrgtile sontrols from the
linkage and ynssrewing the snging gtap con-
irol hnob.

& Drgm the Transmeseon And resr Irain Rous.
inp% ol lubficating ol and gelach.

Hydraulic [ oll tings lrom ha pump [natall-
ad an the sngine.

The exhaws! mulller Tfrem e exhaysl
‘manilakd (downdralt exhausl only}.

The drag link or maunling brackst from the
ateaning box aem.

6. Fut on Lhe nand brpke, insed bwo woDden
wadga biosks belween the frant axla and ils
supporl, atlach a Gfling chain I tha
traviemizaion housing and to a shop heigl,
Than taka the walght ol and placa a hydraulic
Meor jack under the cakt iran seclion ol the
engina il sump.
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FIGZ. 81 REMOYING (REPLACING) THE 18
CLUTCH FROM THE ENGINE FLYWHEEL Us.
ING THE ALIGHNMENT PILOT
Co Chulth to tlywheel altaching capscrews:
2 FTO clulch taleaze lever tod; Cs. Capsorews.

E. Clutch canfarng shalt

7. Femove al' allaching capscraws |ltems O,
and C. Flg Bl and moeve 1he Lyl Ul
daie urul Iorward, sepdarating 1k from 1he
1AREMIE%i0n housing gnd then placing it an
a8 shop sland (Fig. B.a'd! after suitably waag.
g the lrong wheels

8. Femgue the chiuich wmil fram 1Re #agine
lywheet as iDllows:

Hemowe, 10 prigrngle proer. iour of the six ad-
1&:hing cap screws (Hem Ca Fig. B.h4] and
logsen the FEITIE-II'Iil'Iﬂ 1w SCFEWS.

introduce the slubch angnment gilol [liem E.
Fig B.lid) inside the cluleh shali ocatons.

Withdraw the remaining twg Ecrews and
remowe the Compleie unit and {he thres rods
(ke 2t froen their Hywheel 10Ccahons

W0 CLUTCH DISASSEMBLY

Friot 1o disassambly. mark the fallowing ilams:

FIG. 845 EXPLODED WIEW OQF THE 18”7

CLUTCH
1.PTO. eluwch driven plote, 2 8.7.0. eluigh
relaass lavee rod; 3. P.T.0, cluigh pressure plate:
4_Spring 15t cups; 5 Engupemenl a3pring;
B. Transmissian clulch pressure plale; T PT.O.
¢luich release lever adjusimenl scrow piele;
E. Tranamiasien cluich drivaen dizc: 9. Transmis-
gian gluleh relmase lavar posh rod: 10 Clutch
cever

preseure plales (digms 3 end 5 Fig. BUEL PT O
Chalch r@lease fgver gorew plates (tam 7) ang
clulch cover (item 10) wm ardar 1o anaure the cor-
ract pogitioning of 1he pans in ther onginal [oCa-
Tipns @l reassembly thugs mMamigimng  1he
dynamig halance a% =t at the lactory.

Clulches can be disassemblad wiihout wsing
specighzed tonling, as {Lilows:

1. Flacs on A bench 1he clulch ufil witmaut
F.T.0. piate {item 1_Fig B.'S)and push rods
(lterm o},

£ fGradually and in spcce%slon, unscrew bhe

capscrews fliem &, Fig. Bfajod the prassora
plaies {items 3 and 6, Fig. B.13) to unload the
aprings {Ham & which are compressed bel-
waan these lwo plales.

3. Then dismanila tha cleeh (Fig B.05).
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INSPECTION

Chegks reguired bor the 13 ¢luich are as
loHDws:

1. Funclional sihciency of 1he diss Inction lin-
ings {Iltems 1 and 8, Fig. B.I'S) and condititns
of maling refallic surfaces The lalier are
polisned,  negessary. IF Lhe di3cs arg im-
pregnated with pit il o bezt to replace {hem,
as washung in s¢lvent and brushene] arg nod
mndugh,

2. Tne Inglion surfacas of {he pregsure plales
shaylo be irae from acpring ar gagns of an.
normal wear, gnd if 560l i85 possbie o reface
ihem by bufting tmem down gnoa lpihe (588
"Fris and Talerances” Tablel.

3. The hubs ol 1he driven plates should fiaee ng
play or ihe rivets,

4. The side glearance ol iMe disc gb Sphnes
wilh the 5p1|l"|£'lﬂ shalls

& The congition of 1he throw-ool Co! 8r thrusi
teanng and af the cluteh shafl prigt hearing
in the llywheel.

6. Laading spring sirain valoes VEeTsUS
epeciiicahions s UFas and  Talarances’
table.

T Gliding surface coendlions af Ehrgw-Gul Co'kar
and sup@ar. I vaar 15 sl adban himels, the
suppom can be rotaled 180 and o nod,
reglace ihe parts o @xcesgive play Caubes
gresse ieahige.

10" CLUTCH ASSEMBLY

Prior i atsambly. lubficele the fohowing items
with a filrm of ihgm-bage gease: Tran&miss on
GHLCH release Laver pivoig, the ball heads of the
Glubch ralease rodg (manly to hold 1hem in pléce
al askambly], Ihe guter aurfaces af (he 13rha of
the pressure plates (tems A and &. Fig. 8,175 and
1he inside surface ol 1he tork lodalions on Lhe
clpich cover (em 1)

Assemble the clutgh reletring 1o the falldwing
notes:

1. Flace Ihs prassore plate (Hem 3, Fig. B.I/5}
pdjusting screw (em T suppoding plate.
prassurg plale {tam &6f and Ihe clulch cover
(em 10) in ARelr origingl pogiliong armanging
(ham wilk their gssambly marks (scriped a
diszsgemnbly) in ragister.

2. imstall the Iransmissicn clulch dise {tam )
with 1he oll sllnger awey from tha {lhywheel

A Tiphian \he stiaching cam scoews (em G,
Fig. 8.04) to 1the torgue valus speciliad In the
"Torque Specificalions” table.

2805

FIC. B.VG 1" CLUTCH CROSS-SECTION

A 0030 (0.7 ) PTG elulch relaasa Iever ad-
jusied play; A. P.T.O. cliuich raledne lever ad
jusling screw; A, Screw (A, locknul, E. D118 (3
mm.) Adjusied Clearance BAIWaEn (FANEMIFEIGN
ghuleh relaasa levers and Lhrost Bearlng (120
B\ Tranzmisslon clutch releass lsvar com-
planerity sdijusting serwer; B., Screw (B) lochnut,
Ci. Capagtews skduring Ihe clulch unil 1 1he
angine flywhaal; G, pnd Ci. Altnthing cApsieraws
af the chich-tranamisglon cate 10 the angine
blach; 1. PTG clutch disg; I. Lewsr (13 rod
{sharl], 5 P.T.0. clulth pressurs plals;
S.Engagemant spring: & Trangmiszien cloich
pransurk phnis; 3. Tranemissfon elolch  dise;
B. Lover (14} red [lang); 11. Transmissien cluleh
rilesss laver; 12 Theupl Baaring: 13 FP.T.0.
Cluich relzasy lhver
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10" CLUTCH ADJUSTMENTS

The dala necessary lor the correct adjustinant of
the clutch arm noted by the letlers 4" and "B in
1he legend ol Fig. B.IM6.

The play A& is el wilh [fe clulch [natalled on the
slang, while the play B, between the disengaginp
sleswe (12} and levers {11}, is Mealured by ag-
juztimg tha frae travel of (ke contral pedal.

Tha adusiments made with the siuteh instabied
on the slang are, ag follows:

1. To adjuct the play {item A, Fig. BNVE} ol the
P.T.O. chuich relpage lavers (Hem 13, inslall
Iha cluleh withouwl the 7.0, cluich disc on
Iha universat stand (llem B, Fig. B, afier
assembhng Ihe spacer bushings {lbem H) in
IhEir holes,

Ingert the clutch cenlering shall (Mem F), B
speed cluich g, parl no. 784245,

Securg Ihe Cluich to the umvaraal siand by
using theé 3 threaded rods (Mem G Fig BT
which are tightened up o0 the Eame hine wiih
Ihe oyter spackt bushonge,

Loosen Ihe three nuts {tem &;. FlQ. B 116 and
trréwy f The adusting Serews (em Al unhl
a glay of 0030 .75 mm} is ablained
measurgd with a feeler gauge), then tighlen
he mckAgls (Item Al This afjustment s
also carried out or chacked on 1he fraslor
fhrgugh Ihe inspaslinn Cover window an 1he
right hand ide ! 1he fransmissian hausing
{Fig. B.UB). To bnng the screws (Nam A in
ling wilb the window, shill iha Ensmission
in neuiral and rotale The grankshafF o swil.

FIG. B.UT REMOVAL (ASSEMABLING) OF
CLUTCH ON THE UNIVERSAL STAND “0"
Cz Astaining screws; F.Cenlering dhatt;
G. Threaded rmads dor clulch redaining; H. Spaza
bushing; T PT.D. ecluich disengeging Iever

sutacTow.

2. To adjust 1he PT.Q, cluich reldaza leyver

planknsss (Fig. B 119}, install the cahbration
plale {Ilam L} and lochknut e 1),

Check, using A 1eelar gauge, thal g rmExrmum
clegranca of 0.004"" (0,71 mm.} ezists betweean
1he lever lipe and ha gauge Dlack, the lalter
resting on the canlral spacer {ltem F). H
otherwiae, adjust iha [&vers by sleckening
the nul {lvem B and scerwind wp he ad
jusling scraw (Mem B Once 1he spasdieg
clegrance s achiavad, lighien the lochnol
{lterm B.).

Hi4

FIG, B.IE ADJUSTING THE P.T.O. RELERSE
LEVER FLAY THROUGH THE TRANSMISSION
CASE RIGHT HANWD SIDE WINDOW

A.. Adjusting scraw; A Lacknhut

FIG. B9 ADJUSTING THE PLAMEWNESS OF
CLUTCH DISENGAGING LEYERS ON UNIVER-
EAL STAMND
B Lavar {11) swdscraw; Bz Loch nul; F. Center-

ing shait; I Nul; 1, Calibration phats
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FIG, B.IM) ADJUSTING THE FREE PEDAL
TRAVEL COF THE 10" CLUTCH

M. Locknut; P, Cluich pedal; 14. Adjusting rod;

15. Pedat Iree travel pdjusting clevis; 16. Pivot

pin; 17, Aelgase collar arm

10" CLUTCH CONTROL LINKAGE AQDJUSTMENT

The Ireg, or idhe, traval welh wheth (ne 1ootres) of
tha padal makes 1o slanl disengaging the gnging-
transmisson Cluich g belpre the thryst bear-
Ing moves the lgvers (lam 11, Fug. B.E) is 1% "
{35 mim,}.

When becayse ol dist lining wearing. tha frae
iravel [elt i& diwn 1o about 17 {25 M), Sdjusi |
as Iallows:

1. Discannect cleyis {tem 15, Fig. B.IA104 rom
the arm (Ifem 17 by withdrawing ihe givol pin
(Hem 146

<. Loosen \he clevis nul (Item By {2 swil, and in:
creage the lengin of the rod {lem 14} b suil
by Screwing tack the clevis. The pegal traval
varles 2864 (10 mr) per each Tpt lure of
1hé Cleyvis,

3. Reconnect (he free fravet aetting clevis 1o
the thrugl beaving Jtam 12, Fig. B.IIG) arm by

FIG. B.1M11 PHANTOM ¥IEW OF THE CLUTCH-
TRAMSMISSION SHAFT COUPLING
C1, Through-boll sat-locking nutz

MOTE: Arrange the splines 3o thal 1he grooves of
ihe inner slasyas arg aymmeincal ta the
lull veaib of tha puler flanges.

tilling 1he givol pin and rellghten the clavis
loeknut.

4. Make gure tha pedal free travel, maasurad ¢n
I focdplare, s 1% (35 mm ), approwmalely

Whnen re-attaching the enging lront aslie un 1o
tha teaclar transmission liphian the créews 10
Iha toroue values gpeclfied in ihe “'Torgue
Spasilicatwns™ (able

Al reassembly, make sure the allgnment of the
innel and cuter siasve splines 15 arrangsd as |l
Iuetrated in Fig. B.1111 and lighlen the Lhrough
halt vols (Htam C.) 10 the gpecilied Iorque value

CLUTCH-TRANSMISSIDN SHAFT FLEXIBLE
COUPLING

i (he transmission is noisy 1he sfeeve caupling
coyld ba the probiem, Check the condition of the
fubrbear BIOL kS which ashouid be replaced if badly
worn,
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FIG. B.MF CLUTCH 14" DIAGRAM
a. Gearhox engaged; b P.T.O. engaged: 1. F.T.0. ¢luieh dise; 2. P.T.0. thrusl plaig, 3. Flaaible disc;
& Push rod; B. Main clulch disc; 7- Main thrusi piate: 9, P.T.0, throw oul lgvar; 10 P.TO. sliding 3leve;
12. Main cluteh sliding siaave; 14 Main ¢lutch Lhrow out lever; 15. Meln clulch pash rad

11" 279 mm.) CLUTCH

DESCRIFTION

The cluich congisis o twe 117 dry clutches ina
sngle und These clutches are independent of
gash olhar and hegve separate conlnals. (Fig.
EN12).

Engme peower 1o INe ransmission Ras a pedal
caniril and the FTO chuteh s controlled wilh a
lewar.

DOPERATION

Wher ihe padal (P, Fig B.R20) is depressad the
transrission cluich release bearing (12 Fug.
B.I112} lake up the Iree play (& Fig. B.0M3) and
depregges 1The releaks lmysrs (14} These pivat to
he cyisige of the Sluich cover and actyate 1ha
push rods (151 which movas the pressune plate (T}
lgprward gompressing dished sprng (3 disengag:
ing e glulch st ().

Vyhgn the hgngd comitol is movead upward, the
FTG cluich release bearing {10, Fig. B.I/20) takes
up the iree play (8 Fig. BT and depresses the
(elgage ievers (9, These pivat to the inside of the
covar [4) and are connected estarnally e the
pressure plale {2) through the links (51 The dish-
ed spnng {3) 18 compressed relesgng the clutsh
disg {1).

Both cluiches are engaped by the extension ol
1he dished spring.
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FIG. B3 AEMOVING THE ENGINE-AXLE
GROUP WITH CLUTCH FROM THE POWER
TRAIN

CLUTCH REMOVAL

Splil 1he engine with fronl axle a3 an g3sambby
irom the Iraclor transmission hoosing (Fip.
&.1'+3 and then rempye the clulch unll Irom the
enging llywhesl as Igllows:

1. Disconnect ine battery gropnd tabile and pro-
tecl Whe (eminal.

2. Bemoye m ims ander

— Ihe hggd back platg, and from Lhis réfewe
tha lighling-startwig swilch;

Pgwmr Tran  BE




FIG. BiM& AGHT-SIDE VIEW OF TRACTOR
WITHOUT REAR HOOD AND FLIEL TANK
i Upper 3craws swcuring tha clulch:
irensm|sskan bowging 1o the sngine crankcass,
C,. angd Cu. Tank supporls lront snd resr al-
taching capscraws; Fo.o Eleciric cable strap;

18, Fusl tank supporis

— the dashboard. dizconnecting tha Lrac.
tormete’ cakle. slecincal conpacton: and
5|Efl||'|-g e wnil.

= e fugl tank allar slosing the cocks, ch&son.
neciing tha feel i@yl indicabar wines and luel
hings and ramavng the Moot ng braskets;

3. [nsconnect the electric cables from 1he
&ngene starting salety push-boltan gnd Irom
& réar byhbing canneclions: and place the
cabla Blrag assemiply on the engine (Fg, Fig.
B nid).

d. Remove Ihe fosl (ank supports (18} by
zeparaling themr frpm the cenlral pgnel,
discanna:iing 1me iheollla contrals from the
linkage and unsemng Ihe enging 5100 con-
trol kit

. Drpin tha transmussion and rear housings of
lubricating ol and detach:

— hydrgullg 1l @il [Ives Ireem tha pump install-
edd on the gnging,

— lhe drag link lrom the steanng box arm,

E. Pul on Ihe hand breke, inserd two woiden
widge Blet ks BElwaen (Be Iront axle and its
supporl, atlach a Jifting chain 1o (he
trangmls5ion ouding and o & shop holsi,
then lake lhe weight off and placs a hydeaulic
jack under (e gNgine ol Sump.

T. Aemove 8l @llaching capscrews (Ca and G,
Fig. B.I117 and move ha angina-front axla

FIG, V.15 CLUTCH UHIT REMOVEL
2. Thruat plata P.7.0,; 4. Cluich housing; 5- Thiow
oul lever, PT.0; T Thrual plala, Main Cluich;
4. Push rod snd nul (Amrows show |ocation of
marks made prior 1o dizassemblyl
unit lprward, separating it frgm lhe tranamis-
sign housing end Ihen glacng il on g shap
stand {Fug. B.113) aller suitably wedging the
Iront whegls
B. Aamove the cletch umil {ram the Bnging
Piywheel, a5 [ollows;

— Gross-laosen and remove lour ol (he Six
scraws (0 Fig. BMS) securing 1he glukch 1o
the llywheer,

— Place the ciuteh alignment togl, Parl Nao.
TT2242 in ke £luleh shalt Iocaons;

— ramove the bwo remalning screws and then
ihe comphlete Ciuteh wnil alpng wilth tha
F.T.0. clutch.

CLUTCH DISASSEMBLY

Pripr to disaasembly scribe psasambly Marks an
cluich cover {4, Fig. BN E) and pressure plates {2

FiG. BE.IM6 REMOVYING THE RELEASE LEVERS
PIVET PINS (21)

& Laver W) links; 9. P.T.C. cltich release levers:

14. Transmisson clutch redlrase vers; 15, Layer

(14} push ngds; 14 Rulonse Iavar meturn RpFing s;

22, o retaining splil pins
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FIG. BT CROSS SECTICH OF THE 11"
CLUTCH

A. D098 in, (2.5 mm} gap briwasn sliding slesve
(12} and throw gl laver {145 B, 0.0498 In, {2.5 mm}
gop batween £lesve (10) and throw out laver (8);
C: and Cv. cap 1crews securing cluich housing
te sngina bleck; C.a. cAp Eerew, clolch lork;
1. R T.C shuteh dige; 2. P.T.O_cluich thrusl plaie;
A Flexibla dite; 4, Clutch housing; 5. Push rod;
6. Main cluich diac; 7. Maln chyich thnyst plale;
8 P.T.0. clulch lever; 10. P.T.0. clutch gliding
sleeve; 11, P.T.0. throw oul lork; 12. Main ¢luich
aliding Elasva; 13, Main cluich throw gut fork;
1d. Main clutch levar; 15 Push rod; 16 Relum
spring; 17. Baaring P.T.Q, shaiL

and Tpas Hlusitalad (o maka sore (hQ party ane re-
aggembled in (heir respactive original positions
this mainlalining (he dynamic balance ol 1he unil
ag set al 1he Taclory,

Clylehes can be disassempled withouel using any
specialized 1onling, as folows:

— gradually cross-oosen the nuls (B, Fig.
B3 amd ihén rémova e PT.O. clulch
prassurd plaie (2) and tha dished apring {3,
Fig. B.II2)

— ramove the pressure plela [T wilh adjusling
acrews (10 and iransmission diss (8);

— ramove the split ping (22, Fig. BUME and
remoys the ping (21} 10 remove 1he trangmis-
sion Slutch ralease levers {14) with push rods
and P.T.G. ralease [avaes (), wilh rods atlash-
ed.

FIG. BEI'18 FITTING {REMOVYING) THE P.T.O.
CLUTCH ENGAGEMENT DISHED SPRING (3]
AND PRESEGRE PLATE (2

{Arrows indicate alignmend ol dowasl ping with
reapaclive spring loaadlons),

& ored 7. Tranamission cloich dige and prassohe
plate, 5. Transmission clyteh rideats var ad.
justing scraws; 20, Scraw loskouls (15

INSPECTION

Chech waar of 1ha friction [Inings ol discs (1 and
E, Fig. B.Y17}vs. tabulated hmits. i the discs are
impragnated wilh ail we recommand replaging
Ih&m.

Examine the condilien of 1ha friction surlages on
the gngine flywheel, pressure plales (2 and 7,
Fig. BIMT) end covar [4) N necessary, theti sut-
face3 can be machined 10 a8 maximom deplh ol
DOHE™ (0.2 mmb. In case Ihe inner side of clulch
coves (A} is racul, Also 1he mating surface wilh
tha [lywheel must b releced In order 10 regtore
I dimension manlicned above.

Chagh the relern springs (16, Fig. BB
Chech the Nexible disc for Pesibllity,

CLUTCH ASSEMBLY

Prioe 10 The assemply of tha clutch unil we
recommaend lubricaling tha ralease 1aver pivot
pins wilh & film o Multi-Purpose graate.

Faassembla tha clutsh on the work banch as
1ol lews:
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FIG. B.F13 FITTING CLUTCH TQ FLYWMHEEL
AND ADJUSTING 11" CLUTCH THROW OUT
LEVERS
Ce Cap terews, 3ecurkyg clutch 1o flywheal; E.
Glutech Tool T72242; 9. Throw oif lever 14, Throw

ol lver, main Glutich.

— ingtall the return springs M8, Fig. B.INE| as
shevwn h the Tigqurg, malall the ralaass [ever
pivel ping [22) and secure 1hem il [her
salely ping (21) making sure the Ieter progecl
ol aboutl &« B mrm g4t - W

= tuin tha covad over, place the disg (B, Fig.
B.'18) a3 shown in Lhe higure angd mnstall the
Pressure plata {T) wilh Ine adjusting SCrews,
lime up 1he assermbly mprks scriped 8l
cisarsambly {Fry. B.015)

= anxlall the dished spring (3. Fug. B A7) ag
shown it IRe ligure angd plece it on the
predsors plate (2] lining up 1he dowels with
their sping locations as Shown by the arrcw s
w Fig. B.ME.

= hold the pars tagether and place them a9 an
assempbly in the cover 1n Accordance wilh the
pEaembly marks agribed &1 didassembiy;

- fighlen 1he nuts (B, Fig. BIMS), wilhow pre-
laaging the dished sgring, until (e IFansmis.
aiom chutch diss is lpghed,

CLUTCH ADJUSTMENTS

In order lor Ihe cluleh o funslion properly the
following adjusimanls most be perarmed,
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FIG. B.4020 CLUTCH PEDAL AND COMTROL
HAND LEVER FREE TRAVEL ALDJUSTMENT
ANDO CHECK
L.P.T.O. cliich contral hpnd lever, P Main
elut¢ch lavar £ = 137815727 [A5mmeA0mrn).
padal frea travel, X = 1,572 [0 mm). conlml
hand lgver ires travel; 25 Adjusling rod;
25 Forkhepd, muin clutch conlral; 27 Leck nu,
lork head; 2B, Bol, lerkbhend; 29, Adjutiing fod;

30 Lack nul, P.T.O, clulch sdjusting rod

In order for Ihe chytch 1o fumclion properly, the
leMawing adjustment s rnust be parforrmed.

1. With the clulch litled on the flywhekl, using
the clulch adjesting tasl{E, Fig. BB Lang
Fart No, TT2242, ed|ust bolh the main <luteh
and P.T.Q glutgh throw-out levers. Comect
selting is har throw-gul levers end 1o gontact
sorlace o adjusting tool.

Tighlan all & &l nuts and loch Auls.

2. Glutch pedal (F, Fig. BW20and PT O clutch
conliol hignd lever (L) Iree Iravel adpusiment.

The frege travel ol the main cluteh loom padal (2
Fig. BN20) belara it Beguns to disengage Lha
main ciuteh Bhould be 1IFET1STE 0 (35mm.
40mmi.

il due te clulch disc hnang wear, e free raveE is
reduced, vl B Iollows:

— lopsen lock aul (27. Fig, B.1/20}, remove boll
(28], to deipth forkhsad (P6). unscrewing,
considering Ihe Irge Iravel will very by about
30" (14 mm} 1or aach Iul lwrn,

— lock Ihe lack nul, and restlach lork head and
rechech Iree Lravel.
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B.Il TRANSMISSION

FIG. 6.1 &3FCED TRAANSMISSION GEARS
AND GHAFTS

E-SPEED TAANSMISSION

The transmusginn [Fig B wjellers three lorward
and qne reverse speeds

The auxiliary planelary gesr apesd redyclion
unil. arranged al ihe rear end &f Lhe Mrengmiggion
dimean fear 2hall, goublas the range ¢l availaple
spaads t IRal Tha traclor pllers &ix Merward ahd
I'wi Fervdirse Siheds,

All fransmission and glanetary gear wmil gears
have gtreight teeth.

The driving gears (Lem 31, Fig. B.iN and 1he
dtven ones {llems €3 and ST, Frg. BB of 1he
Sth and BIh speeds (2nd and 3rd Ow} ara in CONS-
1ant mesh and spesd engagement t5 aided by a
synchromash device (item A. Fig. B.1IT.

This gevice, though bDging of the conventional
fram-cons type, has thees [at outer springs (Item
B0, Fug. B.IVE and B.H/M12) arranged in sultable
holdgrs {item §1)and applyng & radlal force upan
the synchromash waperad rings (Hem 58) Conse-
quanily, 1he axial metng of {the congs (Item 5H)
ovar thair respective fapered surfaces In lhe
vkt gears {|lams &7 gnd 63}, brekes down 1he
Lpread ol 1he laller thys synghrgniging il with 1hal
of thee fixed &laeye {[am 58) Thus facilitaling 1he
yuitk engagemenl ol the sliding celbar {Ibam §2)
wilh e traglior in mgtion al differeant enging
speads.

The engagemanl of 1he dth forward spaad and of
(he 2nd teyarse ana (151 forward and 150 reverse

1. SN

FIG. B.IIfZ TOP YIEW AND CONTROLS
C. Gazrshlil laver; F. Nautrel seiiing of lever (),
& Engine slarter gately swltch
NOTE: Arrows show newirak pogdicn Ipr the ni-
and-low speed renges.

law speeds) is achieved by ghifing the driving
gesr {item 30, Fig. .01 sidewdys,

Both 1he engagement ot tha awsxlilary unil and
the selaction of 1he desired iransmigsion sHaed
ara achievad Ihrough 2 gingle conlral laver |ILem
C, Flg, B2 whigh iz eguippad with & return spr
ing Ihal aylamatically brngs it back io (na
reytral sattings indicated by the arows o IRg
figure,

The slarer safely switch {hem 5 Fig B.lf2)
allows the angine 1o be started anly when the
control lever (Hem C)is nautral [Hem F).

In fact, il 1ha lever is o neutral lor 2ither 10w or
high.spged rangas, as shown by the arraws, or 1t
tha irangmig sian is &hilted tn gears, tha push rod
{llem &, Fig. B.1IM) doas nol chose the contacts o
the swilgh {Item 5) thos halgng tha elacinc 3lar-
tng maior cirtult open.

REMOVING THE 6.5PEED TRANSMISSION

Split the gngine front gxle assembly alf the
transmigglon housing by performing he opera-
tiong for the removal of 1he 10" clulch, then pra-
cewd a3 follows!

1. Remove the floorplales from 1ha ransmis-
sion hnusinq.

2. Ramove Ina complela sieenng Dox algg 1he
F.T.O. shifl [ever cover 1o allow remoying 1he
upper stud nut.

Powym Tran . 10
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FIG, B3 REMOYING (UNSTALLING} THE

TRANSMISSION

3. Discgnnegl {he hink from the clutch contrpl
oyisicde arm.

4. Apply & hoisl 1o 1he LrAaN3Mission Rowaing
and Lake 1The waighni off.

ﬂ&-. Flace & hydraehc jack under the lrana-
mission Rousmg, remove aHaching ruls
and palts and Ihan ke FANSMILEIAR unil
wilhdrawmg it forward (Fig. B.1153) and
Faying ailenfion ngt 1o damage the P.T.C.
Clutch shaiy,

DISMANTLING THE &-SFEED TRANSMISSION

In arder to facililale disassembly we redommand
imzlalling the fransmassicn enil on an npine
slan.

Progceed then gs Iallows:

1. AgmCwe the tranzmisiion top cowver (Fig
B.1/4) complete: The clulch relsase collar
(item ¥, Fig. B.H5) aller disconneciing 1he
greaze hne (Mem 18) drom tha howsing
Hemowe the shefler fork [llem 21} gnd shelt
(Nem 38) alter removing the capse i (ILxm
Coal.

2. Fempve lhe gliaching capacrews (em G,
Fig. B.IUE] and withdraw the choich shal
Mem 2a, Fig. BA7Y and suppor togelhar
wih (e chulC h-transmos &icn shalt jomnt Item
Gl

NQTE: Due to the 1l of the nylan howsing
fitem 25, Fig. BT on the rear end of the
clutch shalt, the latler mey come otl 1pgether
with the shail.

d. Ramava tha Iwe franl beanng washers dor
drivinig and driven $halls using & pullar, with

214

FIG. B.Ii"d GEARSHIFT LEVER AND GEAR
SELECTOR MECHANISM

Ci. Gearshift laver; Gu Brackal altaching

capscraws; 1. Selecior plate; 2 Spacery; 3 and

4, Selecles plale aulomatic relum spring and

beackets; & Englne starting galety butlon: & B

ton {5] eoniral

Fez. BHAIS FRONT VIEW OF TRAANSMISEION

CASE INSTALLEDR ON TUuRNOYER SHOP
' ETAND

G Cluich shalt bracke! atlaching capscreaws;

Cos. Lgvar 21} selscraw; 7. Cluich release coltar;

14. Cludch relaase coller (F) bearing Gresss tube,

Z1. Fork laver; 36, Lever (21} ghafi

care, 1o wilhdraw tha cover (1tem 246, Fig.
B.IIT) In order e avoid damaging the pil seal.

4, Through the saleciors, ghifl In twg spesds
simutanecusly, wil draw 1he collar fin and
unacrew the bearing and driva gearg 1ockne
trem Caa, Fig. B3,

5. Remoye seleclors (Nems B and 12, Fig. B.1IME)
and the shefler lack (Ham 4] a3 foliows:
wilhdraw Iha [seating hollow pins shiibing
Ihe suxihary spasd reduchion gelactor (Hem

Poywenr Tram - T



FIG B IE TRANSMISSION HOUSING INSTALL-
EDCMN ENGINE STAND

NOTE: Artow EhOwX dirgclion for removal of
(ranemizson drive shall.

C:. Brachel (23] aitaching capsorews, Ca. RO18I0-
ing plale {&2) attaching cepscrews; G Planalary
gear aiteching capsctews, B, Shillar bar lor gear
selecior (8] 9. 2nd-5ih and Acd-Gih spasd gear
selecior; 0. Spacer, lang, lor ahitier bar {B)
11. Shiller bar for gear selecior (12} 13, Shiflar
lark (145 bar; 14 Shiller Jork lor 1s1-d1h lorward
and 18t-2nd reverss gears: 15 Spager, short, lor
shiller baf (135 19, Shillar ok {20 bar; 20, Aux.
iliary spawd meduction ghiher lork; 22 Reverss
haft relainer; 23 5bhille  bar (18} brache;
45. Reduclion wnil shgsgemenl sleeve; 75, Lip
seal

12 wntg either ol ibe e xtreme nELiral sethngs
ta avoad indererence ol the pin o wih tha
cnifiar 1erhk {item 145

Remaowg ihg 5h Mer bars starong 1rem 1he bar
[hem g

ﬂ CAUTION: Wwhen remgywng 1he shiilee barg,
Fald & $hop sowel aver the delent Ball holes
1o prevent the balls frgm Hying Gyl and caus

Fe JIRR |

Recover the spacers [ltame 10 and 15 (rom
Ihe sigde bars, the five detant Balls Jlem 15,
Fig. B.INQ) and thesr three sprngs (lem 17)

G. Withdraw the shilter bar (Item 18, Fug. B4
wl b [ork [Ibem 20 ang the ageliary reauehcn
slegwe (Mam 49) oulwards

¥. FAemowe Ihe glanslacy reducliton une alier
remaving the attaching Capscrews (Hem Ca,

] possible wgury Fig. Bala|.

et S —_ |
'::j:'é':r 3 O
[T{3ITe \9}9&@ 9?

FIG. BT EXPLODEDR YIEW OF THE B-GEAR TRANSMISSION

&, Synchromash; B, Asdoction driven gears yuppar; C.. Salfdocking nuts, 1o flexble cowpling threwgh
bolis; G, Clulchiransmisslon shahs flexlble coupling; 24. Clutch shall, compleis; 25 Shail {34 nylan
bushing. 28. Bewring (20) cup wilh ssrl; 27, Driving shalt; 28. Fronl ball bearing; 2. DN shigld; 30. Drive
gaar, 1sl-4ih forward and 1at-2od cevarse; 31, Orive gears, 2nd- Sit and 3rd-81h spaad geers; 32, Gear |31}
wagher; 33, Relsiner rlng; 34. Besring washer; 35. Rear bl Baarlng; 37, Franl Ball baaring: 38, 181-4th for-
ward driven gear; 38, 191-2nd reverse driven gear: 40. Reverge trensfer gear; 41, Reyerve gewr shatl;
a2, Oriveny shafl; 43, Bearing washar; &4, Resr ball bearing; 45 End ring; 46 Aeduciion unil ring gesr,
a7, Theust fings; 48, Culer dise; 49, Rvduciion wunil sogagamant shillar aleeve
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FIG, B.JM3 EXFLODED YIEwW OF B5YM:
CHROMESH UNIT

&4 Inner gleaves 1or gracs (57 snd 63 A7, 3rd and

fth forwerd driven gear. 58, Synchromash cones;

9. Fixed collar; 60, Fint apring; 61. Spring (80}

halder, 82. §liging ring; 3. 2nd and Sth lorward

drivén gaar

B. Famcowe and desessemble the driving shaf
(e 27, Fig. 8 07} as follows:

Wihdraw it {rontwards corpiele wilh bhall
beaimg (am ZEE ite oil sheelg {ltem 23] and
drving qear (lem 30, achng with & drve bar
i ihe dirgchion shown by tha attow 10 Fig.
B.IIEE and I1allgwing the removal of the gil
seal |nem 751 Recover \he driving gear (Nem
1. Fig BT ang side washer (Mam 4]

M necessary. remove The Irohl ball Seanng
lhem 28} ys g a whvatsal puller angd 108 rdar
ane |lem 35 wilk 3 grive bar.

0 HAemove 1he refaming plate (item 22 Fuig.
B.IG] use & puller Gcrew K10 w 1.28 to
remove 1he reversa gesr shalt (item a1, Fig.
B 10y ang then remove the gear ¢ilem 40t
Fram 1he haysing.

10. Remawve the Support [Ilem 23 Fig B.E) and
withdraw 1he bar [Item 64, Fig. B0 and the
2nd-3ih ang Ard-6lh speed gaar shiler lgrk
(em 65

11. Axmove angd disassermbles ha doven shaill
ttem 42 Fug. BT, a5 1allows.

Wilthdraw o rearwards complele ol the Ball
Brarng {llem dd; acling wilh ¥ dnve bar ap-
plied Lo iy Irant gnd.

Ramaye the synchrarnesh onll [Mem &) from
ths howsing.

Il necessary, ramove the front ball bearing
(ltarm 37} from tha housing wilh & drive bar
and the rear one {[em 44 lrom the ghatl by
means of 3 whiversal puller.

INSPECTION

Examing 1he gaar hub chamiers (Mems 30, 38 and
4, Fig. 8.7} and thpsa of ihe sync hromess and
planatary gear reduclion splinegs, and &l/lmingie
ERiZUre marks of mcks, it any,

é{.

FIG. 8.1/ EXPLODED VIEW OF PLANETARY
UNIT DRIVEN GEARS SURPPORT

50. Pinlon shalt; 51, Beating nexdies; 52, Gear

waahers; 53, Drivan gear; 54, Suppar; 55. Shall

(504 ratainer diag

5

Make swurs thar the 1geth [Item 4. Fig B.1IM2 on
tha three sphined sections af the synchramesh
lawd collgr have sharp adges 'Y nol. Tesharpen
Ihem with a fane grain carborungduny 51one N
new par g, these tealh should project 0008 010
iy, 40, 190028 o) and raplace the lixed cotlar on-
by when no appréciable result s oblamead, [noany
case, lauity 1gath are normalty deledisd DeCsUse
of the silding collar 12ndancy 12 OtsEnags =pon-
Tanesusty.

Thoroughly essmine {he conditons o LRe
following malmyg surlaces:

1, Of synchromash nings (Nem 58, Fig BLUHE;
and their mating surfece an driven gears ol
ihe Zna.5th and Ird-6h speeds dtems 83 and
37, respeclivaly).

& Of inkde npgs (hem 56) and of their loca-
tigng on the aforementloned gears.

Check tha lunclional effticiency @l Ihe syn-
chramesh {lat springs {irerm 80, Fig. B2t a
force ol 33,4 1, {1.40-1.55 kg.) applied 3l spring
canlar should produca a beng of O0ED in 415
Ly,

Chachk \he spring halders (item 81, Fig B.1IM2)
Ior dagp 5oaring of nicks, partigulally on The cen
iral raliaf (Hem R Measure the thicknass of Lhe
auxiliary gpeod raguclion driven geat washers
(Hem 52, Fig, B and ol 1he nngs {(lem 42 Fag,
B.INT}, raplacing thoge talow the wear Lima, o
any.

Check ihe Juncilongl efliciancy ol the springs
{ttmm 3, Fig. By and (iiam 17, Fig. BILE of 1he
shillar par Jatenl balls end se2lacior mechanism
and af 1he gegrshill lever relanng Sonng (am
B8
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FiG. B.AD & 5PEED TRANSMISSION CROSE-SECTION

n. Derlail of detenl balls 4and springs; b Seciion throuph reverse gear shaf; ¢. Catail of the hydraclie 1
pump suclion pipe conneclions; Ca. Slud nuts securing the Ironl caps al shalts, ©:, CapEcraws gacuring
the top transmission hewking cover; G, Transmizslon hovsings belt and stvd nuts; C... Hydraulic lifl
pump suction plpe stteching capserew; Coo. Dilven gaar shalt lock nud; 9. Shilter lath (BS) salacior;
12. Reducticn ynil enpgegemand bar salector; 14, Shitiar fork for 130.41h forward and 1s1-Ind rverse grars;
16 and 17. Shiller bars bally and springs: 2% Cluteh zheli nylan fushing; 4G, Reverse transfar gaar;
47, Aeverss guar aale; 43, Baaring wazher, Gd. Shilter fark |55) bar; 85 Znd-Sih and 3rd-E1th geer xhifter loth;
€6, P.T.0. shafi bushing: &7. Reverse gear pile bushing; S8 Gearshill Invar dowsls; b8, Gewrghilt lever re-
taining spring: 70, 71 and 72, Gaske1s, genrshifl ball jeint ratalning and throst dngs: 73. Hydraulic il
Pump 3uction pepe adaplor; 74, O-Ring

G-SPEED TRANSMISS|IDN ASSEMBLY

In order top faciinate reassembly install ihe
Iransmisskan hgusing @n an engme siand then
proceed ak fallows:

1.

Assemble the synchramesh unil {Item A Fig
BAlIF} saparataly on Iha work bench, A
ol lows:

Install an phe shalft ihe Zngd and 510 spesa
drivers gaar (iem 63, Fig. B.11M1) wilh wnnar
ring. oné synchramash ring (e S8} and 1he
fixed ring (Nem %8 wilh the three 1pathed
sectors titting \he vanes of the previpysly lit-
ted rings.

.& CAUTION: Arrange Ihe lwg inner ringa {llem

&, Fip. B.AE; and the fixed ring {l1em 525 on
the shafl wiih tha gphne chamiersd ande
positianed as illyatrated in Fig, B.ND}

Instal 1he shiding ring (Hem &2, Fig. BT
s 1hat the relieved tae1h (Mam O match tha
sphined sectors af the Mwed nng jlkem S4)

Pawer Teain - T4

NOTE: The aszembly condiicn previousty
indicated 15 the aonly which Bels tha thres
vanes fdlem ) ol the sliding hag (Mem 45
gyrmrmatricatly with respac| 10 the (poihed
sestors ol the fixed fag (lam 59 thys allpw-
img 1he propecions {term R) of 1he spring
houders {item &1] MG M1 o their respecive
Iccaligns (Fig B INT2|

Place the lgi springs (llem &0p an Lhair
holdmrg dtem 6185 shgwnin Fig. BAIM2 then
irslall tham |n place. Inslal the second syn-
chromesh slamenl {item 38, Fig 6.]118) wnn
the ihraa (ront wengs ahgned wilth thase of
the aforemeniionad fng. and hnally ingtan
the 3rdfth driven gaar {Hem 37 complete
wnih ingide ring term S6),

Try lo angage tha sliding collar by hang in
bath dwections, fhen withdras (he &yn-
chrgmash unil {rom the shatlt.

. Reinsiall the drven shalt (llem 43, Fig. BLY)}

as follgws,
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FIG. BT INSTALLING THE SYNCHROMESH
HHIT ENGAGEMENT RINQ 162

D. Teeth In relief, V. Flal apring holger sesi;

8. Synchrgmesh ¢ong; 58. Floed slegve; 53, 2nd

and Sih forward driven gear

Arrange i the housing the frond ball beanng
Hlert A7 with its celaining ring, 1hen il 1he
and tap satunng o with hwo nuts anly

Sel 1he lrangmussion housing wpnghl with
the back end yppermagsd.

Arrange, ingide the housing., the ist-4th
speed diven gears {[lem 38 Fig, BN} amd
1st-2nd reversg oneg dtem 39 as llustiated
i Fig. B.[IM0. the synchromesh unlt {item A)
angd the INry st wWasher (Hem 43F wilh the Duler
chamfer griented a5 shown 1 Fig. 7.

Install ihe rear ball bearing J{[lem 44, Fig.
EB.I'7) an ihe shal. heating o A oil at
IFES- 18 °F. |80 "S5 *Cop. IMraduce 1the diwven
shafi, complate,

Twrn lhg housing back Ronzontal, ramove the
Irand cap and tighten The nyl {[lem L., Fig.
Bl i)

3. Place the transfer gear {ltem 40 a3 shown in
(he delail (), Ihen (it the reverse gear shait
(Mem 41,

4. Pigce the 2nd-51h and Jrd-&ih speed shifler
fork {Hem EX) compleie with dowsl and it the
ehiiter bar (item B4} wiih (he and Ihreaded
hole lacing back (Fug. B.INE).

2. Inalall The driving shafl {Itam 27, Fig. BT},
as fallows:

Ingtall the rear DAl Seafing {lam 35 in the
houging using & drivar.

FIG. B.11M2 INSTALLING THE SYNCHROMESH
LUNIT FLAT SPRINGS 164)

d. Speed Qgenr disengagemanl safely  Ieeih;

R. Conlial relkgl on 3pring holder 161 6. Syn-

chromesh cone; 55, Fixad collar; 61. Flat sgring

{60) holder; £2. Elking ring

Inglall on Ihe shatt 1he lront ball B Aring
[lem 28 with Thryst ring after hgatwng Han oil
al 178" 184 "F. {BO*-30°C) and the bil sl
[mam 23 as shown in Fig. B and 19ch
Ihem n place With ther reta neng rng.

Place the 1st-d1h forward angd 15t-2nd reverse
driving gaar (Mem 30, Fig. BANTY over 1he
shail. instalk ihe comprste shall from (he
ront end, Ingert from g ingige of (he hgus-
Ing the 2nd-Sih and 3Jrg-Hth apeed driving
geer (ltem 31 complets with thruat wesher
{item 32} and i1 retawung (em 33 &nd, final-
Iy, the end remg {I1em 345

Install ihe fromd Ccap (Item 2E) compligre wilh
culer and wnngr 5gals Install the rear ball
bearing {llem 350 wilh the aid of a dnve bar
tFrig B3} and check The 2nd Sth and rgd-
Elh driving gear {tem 31 Fug, B W7} 1or free
relgtion by hand wilhoul end play,

6. Aasemble the ayxiliary planalery gear reduc-
Lham wnil on (hee work Banch, a5 1ol ows:

FPlage the driven gears (Hem 53, Fig. B3| on
Ihe carnar (Ham 54) lubncabng with Mult).
Furpose Grease the 18 rolhing needles {tem
51] 19 place them inside the hub of sach gear.

Lask pyunch ifte flalhead screwE attaching
Lhe drivirn gEar shafl retaining diss (Hem 55
al two diametrically apposad ponis 3long
the Strew Read SO0

7. Instafl the glanatany gear unil alter ingtalhng
the intida throst washer (e 250 wiih Ihe Ml

Power Train - T4



FIG. B.HM13 TA¥ING UP THE END FLOAT OF
#nd-Sih AND Ird-5th SPEED DRIVE GEAR
HOTE: Arrow shows Lhe relaingr dowal ol

ptanelary gerr reduclign end plate.

P, Oriver; 42 Driven shefi: 45 Reduclion wnit
thruat ring: B4, 2nd-51h and Jrd-Gih speed gear
shilter bar

sErlE alranped as shown i Flg. B 113 and
it% relaming pin.

8. Install the suppart bem 23 Fig, BAE) ber
flitem 191 wilh shofer fark (llem 203 and 1he
speed redectian unil engagement collar
flbem 49).

8. Install 1he frarmemistoan speed seleciars and
shifHer pars and farks, &5 lollows:

First, siake punch at ihreg poinls the lower
parl o8 1he holes through sefectars and lark
ta prevent ihe relaming hallgw Eins from lall.
ing aul, then amange 1AM M SUCCES5100 A%
sRawn oon cha Fig. BE.WE, B W0 and B.11714.

Install the iFree springs {tem 17, Fg. BAO)
in 1he Rausing, place the determt balls {Item
1&; amd make 1he shifler bars funcion, slar
Tam {rort g2ither side and wiing a punch 1o
compress the springs As illusiratad in Fig.
B.1W15.

Frx Iha salectars amd zhilber fork {0 theo
respechiva bars, By hiling ihe hollow pinG
with the split side tumed g5 shown in Fig.
B4,

1 SN o twe speed gRars simollaneously,
tighten the dnven shatl 1ok oyt (lem G,
Fig. B.IW10), then install the cover wilh
gaskel.

11. Place the gaskal an the housing with the ang
ol grease then install the cover, making sure
thal tha lower and of the gearshitt lever {ltem
G, Frg. B.IW14) tits in 1he seat on the planelary
fgear unit fentrel selector {ltem 12, Fig
E.bi/14)

In case the speed gear sefecior mechpnism
has been disassambled, reassambie it and

| = BRI Y

FiG, 8.4 &-SPEED TRANSM|SSI0M SHIFTER
BAR, SELECTOAS AMD FORK

NOTE: Artow indicalas I coireel ingtaliatiom ol
s dowal pins,

£, Salecior (9) bar; 8. Znd-510 and Ird-Sih spaed
geer ahifter fork selesier, 10. Spacar, long, for
ghiltar bar (&) 11, Salacior(12) bar; 12, Raduc lion
wnlt shilter bar gelegior; 13, Shiller foik ar (14];
14. 1al-4th lorward and 1s12nd revarse gesrs
shillar Tork; 15, Spacer, shorl, lgr shifler bar {13)

L

FIG, B.ME INSTALLATION OF SHIFTER BARS
DETENT BALLS AND SFRINGS
MOTE: Arrowg ghow Goreact segquence ol opara.
fona.
P. Pungh; 5., 5y, 5., Sequance
ensufe lighlness by applying joining gom-
pound 1o (he allaching screws.

SSPEED TRANSMISSION INSTALLATION
Reverge 1he removal saquence and,

1. Reabach the wanamession housing wiih &
nsw GASLE],

2. Make sure that the OQ-rings [(ltem 74, Fig.
B.IIM0) have been inslallad betore aitaching
the end (Mem 73 of 1he hydraubs hfl pump
suttion [[ne,

3 B# sura \> mest the torque feguitemenis
given in the dala ol 1the "Torqua Spetifica-
ligns' Lable,
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FIG. BA/MG 8.5PEED TRANSMISSICM GEAAS AND SHAFTS
The Irangmissian it EROWR in reverse gear.)

TRAMSMISSION

8 5PEED TRAAMNSMISSION

The lransmizsoan (Fig, B 11MBY oHera fayur speed
Fecuclion rabivs 1o farwvard and one In feverse,
The auxihary gear speed reduchian umi, whigh s
arrgnged al the bpatk &nd ol 1re transmissian
driwern shall, doubles 1he speed range Bringmg o
up 1o ewght speed ralwes M [ofward and {wo n
rEwEroe

The& gzar, all wikth straight 1eeth. are consban
meLh [raing and the 1st and 2nd Speeds and 1ne
planetary gear fecuchion ane engaged hegugh
sphingd shidng collars, while the 3rd angd 41n
speeds are engaged with the ad of the syn-
chromesh unil. This dewes {Rough being of the
conventional free cone Lype s provided. n pddi-
Tion, with three ougter 1lal spangs (60, Fig, BRG],
arranged v syitabse holders (617 and applyng @
rathal 1orge upan the synchromesh lapered rings
(38) Conseguendly, the axal mating al ihe cones
(5H) over lheir respective lapered surlaces of 1he
driven gears {6% and 65) prakes down (he speed
ol Ihe 1a1LEr 1hws synchrgnizing it with tnal of 1he
heed callar (28) ta facilitata the guisk engane-
menl ol 1he slidmg colkar (62 wilh 1P ragtorin
motipn al difiareant enging spesds.

The reverse gearc are engaged by shifing the
Iranslar geat |37, Fig. B IV gxially. Spesds ara
subdivided inla “high™ and “low "™ speed gears
and are conirglled by maans of lwo independent
Ievers, one ot which (T, Fig. BN T selects the
Iransmisgion speed gear and tha athes (A] ton-
trols the engagement ol the planelary gear
reduciion unil (Rangs). The hand isver |C] is pro-
vided with & sprong which relurns i aviomatical-
Iy ta the canlral-neutral selling Indicated by Ina
arrpw in Fig. B.1NI7.

The salély s1arl swilch (5 allows sdarling the
wnging only with the aoxiliary regduction (range}
unyl tever (A) in neutral. In fact i edher low high
ranga gears are engaged, ihe push rad 6. Fip
B2} will not clese mhe comlacts of tha swiich
(5). thus prevenling oparation of the sigding
mator.

FIZ, AT RIGHT-S5IDE ¥IEW OF THE 8- SPEED
TRANSMISSION
(The arrow indicalas the neulral ae1ting ol gear-
ahill lgvar ).
C. Gest shif lever, R. Spaed range SEI8C100 [4VEr;
5. Engine slariar salely swiich

REMOVING THE BSPEEC TRAMSMISSION

Eglit 1ha engingfront gxie assembly alf 1he
pansmisson hoysing by parforming the apera-
tigns specilied for (fa removgk of the 117 Sluich,
as falows:

— remove tha floor plates afler disconnecling
the rear lighling cable sheaths and 1he 5tegr
ng Hon;

— |1 13 necessary 1o remove the FTO 18ver and
housing oower and gasket 15 allow e
rammigval o1 1he opper $lud nul;

— i ordes 10 remove {he lrensmassion detach
ihe ling Irom the Wwansmission £leeh conirgl
ArM,

= apply a ugting ghain 10 The ransmission
nousing and lake (bt weight ofl;
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FIG. B2 REMDVYING IREPLACING] THE TRAMSMISSHIN UNIT
1. P.T.0. Cluieh Shall

FIZ. BHNE TRAKSMISSION UMIT INSTALLED
ON THE SHOP TURNOVER STAMD
C:-Top cover atteching capscrewa; Ca Al
laching capagréaws, auxilisry gpead mduchion
shilter ber gupped; O, Bedpction umit fined goear
capserawk; 8. P.T.0. clutch coniral sdjusiable
link; 40 Raduclion onil sngagamani plegve;

TA. Reduction unil shillar 1ork

= remoye allgching nuls and balts than detach
the complais wnil by moving o Sowly -
wald, (Fig. B8}, Calion. do ngl demage
ihe PTO clukch ahaly (1),

DISMANTLING THE 8-S5PEED TRAMSMISSION

In prdar 19 Make diEaEEEI'I'Ih-l‘y' MALIAT wi TRCOm-
meng instarling tha lranemission whil of an
enging stand (Fig. B9 gnd B. 11260,

=054 S T— T — I 'll

FiG. B.I120 FROKT YIEW OF TRANSMISSION
G Laver {11} spiagnrw; 9. Relaats Badring

graasa linas; 10 a6d 11, P T.O, clulch relsass col.

lar &and Fark; 12. Transmizsion cluteh ralassa col-
har

Procaad ag [nllows:

1. Transmission and FTO cluleh retedse SollArs
and hark (ayrs:

— dissonnac 1k [ink {8, Fig. B9 (rom (b
FTO luich hand control iawvar:;

— remove the selscrews (G, Fig. BIV2D] and
disconnas! he greass liog {8 (rem Ihe
nousing,;

— withgraw (he oulsicda evaers and shafls {14
and 15 Fug, B.H21) o the crder, and
wilhdraw, from 1he front, the release collars
and thair fork levers

Poygesr Tegim - TA




FIG, B.IN21 REMOVYING |REFITTING} THE
TRANSMISSION SHAFT FROMT BEARING
CAFS
C:. Cups [17 and 18) siud nuie; 14, P.T.0. cluteh
coniral lgver gnd sheli; 15 Transmiseion chulch
conirgl laver gnd shalt; 16, Oriving gears shait:
17. Drving gear shafl basring cap; 18 Drlven

geaar shafl henring cap

2. The transmission housing covar (Fig. B.|1i22
dismantle it on ihe workbensh, we racon:
mend, whild withdrawing 1he mside revarss
conirdl lever (2}, 14 ralain ha relaxse lever (4
with a screwdriver as shawn i Fig. B.1/34,

3. Transmissipn angd avxiliary reduclion unil
shifter bars, salactor and ingida linkage.

~— wWithdriw 1he relaining pins iowards the in-
sige af the hoysing;

=  withdraw the shufler bars 1gwends the outside
slarting Iram the Frd-4th gear control bar (15,
Fig. |13,

4. Auvxliary speed reduction unil cerier, shitter
bar, fork and coliar:

-~ famove Ihe atlaching capscrews (Ci) end
remove them iogether lowards the gulside;

— remove the bar gnd save tha delant ball (B0,
Fig. B.IW3T] and spring (B1).

9. The planetary pear radugtion:

— rmemgve lhe fixed gear capscrews (Cs, Fig.
2. ga).

— digaagemble Lhe driven gqear carisr {Fig.
B.I24) by removing the retginer disc (58] fhal
head gcrews,

E. Driving shafl and pears:

- rarmive the shalt fronl baaring caps {17 and
18, Fip. 8.1U21) and Iha paekat (29 and 3, Fig.
B.1131).

FIQ. BI/ZZ TRANSMISSION CALSE COVER
WITH GEAR SELECTOR MECHAMISM

Ca. Selector plate automeliz raturn $pring

brackei scraws; 2. Reverse gegr conlrol inner

tavar; 3. Lower |2} pad; 4. Relewse lavar; 5. Engine

siariing push-button; & Bullen {5 conirol;

7. Lewver (4] relurn spring

FIQ. B.I23 AEMOVING THE TRAMSMISSION
SHIFTER BEARS

A, End flonl adjusiment shim; &, Asdusiion unil

shiflar bar suppor scraws; Cu. Planelary unli fix-

od gear pcrews; 18, Ird snd dih sped gear

lhlflllf bar; 26. Retnining ring: 27, Lip-typa keal
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FIG., 8.)rzqa EXFLOOED VIEwW OF THE
FLANETARY UNIT DRIVEN GEARE SUFFQRT
8. Finlon shalt; 51. Bearing needies; 52. Gear
washars, 53 Driven gear; B4 Support; 55 Shalt

{50] ralminar dize

FIG, B.IVZS REMOVING THE DRIVE SHAFT (15}
USING & PLHCH
ZT. Liptypa amal

— through tha sliding collary, engage two spaed
gears simyltanecusly, ungcrew the drivan
shall gear and bearing nut (T, Fig. BT

— remave ke relaining ring [26, Fig. B.123 and
the wnd play (A} adjusting Shlm, 1hen
wilhdraw (he shaft zaal {27

— ramove, i nasassary, tha bushing (28, Fip.
B2 uslng a sliding hemmer typa puliar;

== welihdraw the drving shalt (146) wilh 18 frong
ball bearing by means ¢l a drive bar as shawn
in Fig. B.II25) then the gears rarmave from e
Rt Bing:

= il necEssary, prass Ina Iront ball beanng (31,
Filg. B.IF31) ol tha zhaft and remove the
Ouler fing of (R& raar roller beanng (32 with
Ih& ald of a driving bar.

FIG. BiI26 REMOVING THE BUSHING (28) BY
THE SLICING WEIGHT PULLER

45. Flangtary gew reduellon inner thrual ring;

dB. Ring laasing dows| :

FIG. B.IF2? RAEMOVING THE REVERSE GEAR
EHAFT {35)

33, Aeteining dng: 3. Thrusi washer; 36 Aear

bull bBearing; 37 Aaveres (ransler gear,

8. Shiflar 1ok, 3. Shilter fork (28] bar

7. Ravarsg gear shafl and transfer gear:

— ramgve |he retaining ring {33, Fig. BAW2T) and
end washer {34 gnly H the ball baaring |5 10
ba ramoved;

— rarncwve the shaft (35) and rear bell bearings
(38} a& an assembly, using & crowbar, 1han
ramave Hhe gear (37} Inom Lhe housing;

— remgve lhe neadle bearing boshing (42} pro-
caading as Hiostrated in Fig. B.HAQ,

# To remowe 1he transmission Shiflar forks
move the bar (39, Fig. BAI2T) oulweards, 1hen
Eaye the delant balls (F0, Fig, B.IW3S) and spee-
trgs (71).

9. Driven shalt and gears amdl synchromesh
wni;

Prowar Train « B



— walhdraw 1he driven shaft {40, Fig. B.13/28} and
ball tearing [47) rearwards As an gs3embly
acting o tha frond end as Hlusiraled;

— regowvgr the gears and Lhe aynchromesh
devige from the higsing;

= remgve, al the prass i necessary, tha resr
roller beaning {4 1) tréum tha shafl and the fronl
tall braring (43, Fig, B0 from 1he hious-
Ing. the [atler with the aid ol & drive Dar.

e

FiG. 81026 REMOYING THE DAIVEN SHAFT
&)
41 Aoar relkar benring.

rLird

FIG. 8128 EXFLODED VIEW OF SYNCHROMESH UN|T
&8, Eynchromesh lapared rings; 58. Fixed collar; 60, Flal spring; 61. Spring
{60 haldar: 2. Sliding ring; E4. Drivan gwar inner rings, 65, Ah gpand driven

gaar; B6. Ird spued deiven gass
INSPECTION

Examing the chamiars on Ing reverge and Ard
gpeed dilving pesr hubs. reverse driven and
Iransier Qaar hubs, end pn the sngagemen
splinms of the 19t-2nd speed goar, synchrcmesh
and planatary gear unis; aliminale saiure marks
ar nicks, i any.

Thoreughly examine the condition of Ihe Toliow-
Ing mathng surfacns:

= of the synchrormash fings (58, Flg. 123 and
their maling surfacs o driven gears of the
ard apewd (B6) and 4h ona (B5);

= ol in&ide fwigs (64} and ol Iheir localione on
the griven gears of alf four apesds.

Check the condltion of the synchramash Wal 3pr-
ings (60, Fig. IW29) & lorce of 1.40-1.55 kg (33.4
|b.j applled at apring center should produce gn
arc ol 1.5 mm 006G in).

Chach 1ha spring holders (61, Fig. BIN32) Tor
deep scoling or mcks, particutarly on the cenlral
ralial (A}

F¥i. B30 REMOYING THE REVERSE GEAR
AXLE NEEDLE RING {42)

P. Bridgs; R. Extengion; T. Threaded red; Z. Col-

Int; 43. Driven gear shef 1iont ball bearing

Make sure thal Ihe laaih id, Flg. B on ina
thres splinad sxclions ol the aypnchomesh fixed
collar and on Ik culside sphing ol 1he 131-2ng
spepd gear (lxad engagernanl coller {44, Fig,
8. 1) have sharp edgas. On new parls, thase
{enih ahould project 016025 mm [0.08-0.4H0in).
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FIG. B.itr3a1 3-SFPEED TRANSMISSION CROSE-SECTIONS

& Seclion through raverge gear axh, b, Detsil ol the hydeaulle I pomp soction plpe connscion;
A. Criving gear flnal mdiusting ring; Cu. Transmizsion houtdngs Boll and sleel nidy; O, Hydraolie lift
pump kuclign pipe atlaching cepiccew; Co. Drive gadr shafl lechaot; 16 Oriven shadl; 23 and
3. Gaakels;, 31 Ball bearing; 32, Roller dearing; 36 Aotler Boering, 37. Ryversd transler gaar
A1, Roller baarng: 44, 150 and 20d spaad Hxwd sluerve; 5B, ST snd 69. Resr. inbarmadisis and Frond
washers; T2 Gaar (A7) iock pin; 73, 15t and Znd speed driving gear; T4, 3rd spied driving gear,
75, Oriving gears spacar; T8, 21h speed driving goar, TT. Qll sea), 82. Hand lvars retening spring;
a3, Hydraylic IR pump suction pips sdaplor, BA. O-rings; B3, BE ang B7. Lever ball jolnis gaskel,
thrual wakher wnd ratwining ring; B4, Driven gesr Inside ring

In any casa, lauHy teeh are ngrmally delected Lhack the lunclional efliciency of the selagior
becavsw of the sliding collar lendancy 1o machan|sm speinge (7 and 13, Fig. B.IN33) of de-
digengage Nself, tarl pall springs (71, Fig. B.1635% and (B1, Fip.

E.N3F and of hand candrol lavar springs 82, Fip.

. = . i ‘
Gneﬂk shims 1521 F|n Bl ] and thrusl l'll'lgl '4?1 B3 1.

Fig. B.HI36), and raplaca those balow apecifica
tign reguiremeni s,
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FIQ. B2 IMSTALLING THE SYHOHAOMESH
UNIT EHGAGEMENT RING {82)

G Tealh i ralld; ¥.Flal spring holder pool;

*5. Synchromash cone; 69, Flxed sloeve;

BZ. Engegamaenl ring: €. 3rd speed griven geer

8-SFEED TRAWSMISSION

I arder o lacilivaie I'IE-EIEE.EI‘I‘HI;HY._ install phe
Irensmissign hauslng on an &ngune sland then
proceed As:

1. The synchromesh devige:

— placa an the 3rd apeed driven gear [§&, Fig,
B.4132) complete wilth inner ring, B syn-
chromesh ring [(58) and the fixed cgllar (39
wilh Iha three locihed sastors lithng in the
fing pravigusly inslaned and mhe sphine
chamiar an the Qaar side;

— inzan Iha sliding callar (62, Fig. B2} ao
Ihat tha projecting feeth {0 match 17 the
hrae splined cectigns ol The fuved eollar (53

HOTE: The assembly condllipng previgusly in-
dicgted ig the only ong which seis the hres
vanes I¥) ol the sliding ring (62} symmetrically
with rgspecl 1o 1he toothad sasiors ol 1he ficad
fing {394 thys allawing the projectiong (R) of the
apnng Rolgers (§15 10 fil o0 thewt Tespaclive loca-
ticng (Fig, B, 133),

— place 1he flat springs (54) on thair respective
hoidera (B1F w3 shown 0 Flp, B.IN32 (hen
push them in Hack;,

= [Install tha sacond synchromash unit {58, Fig.
B.1r23) whh the Ihree fromt wings aligned
wlih Lthase ol 1he afammmantiansed rimg and

2511

FIG. B3 INSTALLING THE SYWCHROMESH

UMNIT FLAT SPRINGS {80) AKD HOLDERS (B4}
4. 5alsty gear disengagement laath; R. Holder
ceniral projection; 58, Synchremash cone;-
£49. Flaad ring; €2, Engagaman ning.

finally in&tall the d1th speed driven gear (55
and inkiclé ring [6d) as gn essembly;

— Iy leengape the sliding collar by hend and in
both dirgclipns.

£. Dnwven shalt, gearg and synchromesh unit.

— piace the fronl ball bearing 43, Fig. B.[1:130)
and retgining ring gn 1he housing and atigch
tha and cap with only wo nuls:

— getthe Irangmig sign hoysing upright with ig
back and,

— [nstall in 1he housing Ihe fronl and washar
1%, Fig. BJalY21) tha synchromeah unll (B, Fig.
B34y, 1he cenlraé Whrusl washer (57 Fig.
B3}, the Znd speed gear 63, Fig. B9
with inside ring, the fixed collar (44, the
revarsg driven gear (67, the 15t spead driven
pewr (58] with inside ring and the rear end
wather (58 sel ag ghown in Fig. B.IHIT;

= AnsAll (Re rear o bar Bearing (4] on tha shalt,
arang [ng it &5 2hown m Fg. BV3T;

— Ingtall the driven shalt 20, Flp, B.34) ag gn
agssambly;

= turn (A housing back horionlal, ramave the
ront end cap and tighian Ihe nut (Ga, Flg.
B.11137). [Ret. Long Tool Mo, TTaBas]

3, EnlMer bar and 1orks:
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FIG. B.mr34 INSTALLING THE &-SFEED
TRAMEMISSION CRIYEN GEARS SHAFT (40}
B. Synchromesh wnll with 3rd and aih speed
sngagemani; 41, Rear rollgr baaring; 44, 131 and
Znd spaed || ied angagement ring:; 53. 2nd spaed
driven gear. &7 Reverse driyen gear; &3.1si

speed driven gear

— wmgtal 1he {orks (38 Fig. B W35 Thege 1Dres
are interchangeable;

— in&lall the spring (71) in placs; place the
detend balls {F1] suitably smaarad with Mulli-
Purpose grease and iRan Inger| the bar (30
wilh Iha stop Hat up:

— sel tha bar by holding down (ha ball 8prings
as shawn i Fig. B35,

4, FAeverse shall and lransler gear

= mnglall the needie beanng bushung (42, Fig.
B3] in (he hpusing uding a8 punch;

= nslall on the shafl ball bearning (36, Fig,
EBIZT and sacora il in plack wilh engd
washars (34) and rataining ring (331,

— support Iha gaar (3T, Fig BV from (he [0
side of {he Adusing and install the shalt ag gn
aszemply lram the gutside meking sure that
the pin {723 1itk in the groows;

= make sure, using 2 drive bar, that 1the ball
bearing (36) is prapearly seated.

5  Dwniving, shafl and gears.

— Instan ina front gnd bell bearing (31, FI).
BN on 1the shaelt gomplels wilh bushing
(28, Fig. B.IIR2E), seal {2T, FIg. B.IM23) and 1he
rataining ring;

— inslait the guter ning of the rear end raller
bearng (32, Fig. B 31 in the hausing using
the drve par;

FIG. B.I135 FITTING THE SHIFTER FORK [3&)
BAR (33}
0 and F1. Pirlani ball snd spring

= ingtall from the frent driving shalt assembly
{16, Fig. B.IM31} and. Iram {he inside, instabl
on thig 3halt the 41k peed doye gear {75]. the
SpAcer {75 the Arg spesd driva pears (T4} and
the 1s1-gngd spaed onas (T3, and finally thean-
ner ving of 1he rear rpller begong {32 580 a3
shown 10 1he figure;

— inslail tha front cover {17, Fig. BAL21} tom:
plets wilh inslde seal [77. Fig. B3y and
tulel saaling ring (29);

- Mmaka Eurg, Lsing a2 drive bar, 1hat Ihe inner
ring of 1he rear roler bearing (32, Fig. 81031}
= well bottomed in place, wmglall 1he ad-
jualing shim (A}, selachng the 1hickness
which will reguce o Ihe Jeas! permissible
value the gnd play of gears and Cearings, and
fimally install {he retaiting ring:

= through the slidimg collars shilt intg wa
gears simultanequsly, tighten the nut (.,
Fig. B3] 10 vhe speciliad torque value and
IoCk ¥ by punching;

— ingtgll Ihe &nd cap (18, Fig. B.IfX1} and
gaskat {30, Fig. B3y

€  Auxlliary plangtary gear speed reduction
il

— pre-assemble on 1he work bench the driven
gears {33 Fip. BN on their carner {34],
Iybricgting with mull-purpose, grease 1ha 18
raling neadlas {51} (3 place them ingida ha
fub o1 sach gear.

— lack punch (he Mal-head screws atlacheng
tha driven gear shafl retgining dise (35 a1 two
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FIG. B.IV2E PUNCH LOCKING THE FLAT HEAD
SCREWS (V) SECLIRING THE PLANETARY UNIT
DRIVE GEARS SHAFT RETAINERA DISC (55
aT. Thrusl ring

diametrically apposed pords  alohg the
sorew head siol {5ee Fugy B IH3G):

= f previgusly disassembled, re-install (he in-
side thrus! washer (45} wilh (he oil sorolls ar-
ranges a§ shown in Fig. BUI2E and inglall (he
relaning hollow pin {48}

— imsert thrust rings (47 Fug, B3] with Ihe
milled grodves ol the oculside thusl washer
facwng the &nd cap, then lighlen the fixed
gear allaching capserews (., Fig. B9

T. The awxiligry speed reduciion vl Suppon
and shiller gar. lork and colar:

— install tha spning (81, Fig. B.1537) i the sup
pun and place the deient ball [80Y, with 1he
aid ol multi-purpaee grease, then ingtall the
shilter bar and fork as an assemply;

— mahke the shilter par (¥8) function using 3
punsh 1o compress the spring as llustrated
in Fig. BT

— inslall the supporting unkll maling e $liding
colfar (48, Fig. B.I3 10 the shiler lork {F8),
Ihan tighien the allaching cap screws (Kq)

8. Snliter bars, seigclor and 1he Irdhsmissian
auxibary speed reducllon internal condrol
linkage:

= lirsl lock ponch al \hrag ponts 1he Soltam
gnd of the selecior and lever holes o praveni
Ihe retaining ping from falling guf;

— paa Fig. 21038 for the corracl Installelian of
ghilter bars, selécior and inlarnal favars and
gacufs tham by inslglling tha locating hillow
pong with 1R Aice oot aranpad ks ARown (A
Ihe ilgure.

FIG. BUN3? FITTING THE PLANETARY UNIT
SHIFTER FORK {T6) AND BAR (T9)
40-and $1. Deient Ball and 2pring

FIG. B.01/13 FITTING THE TRANSMISSIOMN
SPFEED SELECTOR ANOEHIFTER FORES SPLIT
DOWEL PING
(Artows dndicsls 1he comest pin alot axsgermbly
position} 19, 20 end 21. Ird and Jib $paad shitier
bar, fork and selscior; 22 and 23 18! and 2nd
1pead ahilter bar mnd fork; 24 and 25 Plareiary

ufid abllter Bar And fork

9. Transmission howsing cover (Flg. BINZ2).

= in cA%e O pravipus removal, make sure ol 2
good seal Uy applhying A suflable jointing
compound on the Stud and on (e gearshifl
Ixver allaching capsCiews .

— pre-adsemble it on (e workbench and n
order to insiall Wha reverse inside control
{avar (2), (he release lever (4) relufn spring {7)
M3 De Comprassed uging a screwdnevar, As
shawn in Fug, B39
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= imglall, wilh tha aid o gresse, the gagkel on
the housing, than install the cover assembly,
making sure (hal tha #nds of Ihe hand con-
irgl levers end the pad 3, Fig. B.INE2) of the
inglde reverse canlfol laver fil Iha SeleCtors
(23 and 25 Fug. B.II3E) and Iha irangler gear
137, Fig. B.II2T) respactvely.

10, Transmission and P.T.Q, clyich release col:
larg and shifler, Iorks;

- re-gonnect 1he grease line (9. Fig. 84720 1o
the hapsing;

— lighlen the cap screws (Gl to the specified
1orgque value and wirg Igck them;

— retannecl 1he ok (8 Fig. B.ANDE) ta ihe
P.T.0. chuleh hand contrel lever.

TRANSMISSION INSTALLATION

Reservg The removal Sequente ang;

= re-gttagh the lransmssion housing inglalling
the paskel;

— mahe gurg lhe Chrings (B4, Fig B IN31) have
been instaimd balore attaching the &nd {83)
o1 Iha hydraulic bfl pump suslion iha;

— DE EBuUre to mesl tarqua FeguIfemMEnts Joien in
Ihe dals table.

FIG. B39 (REPLACING) - [REMOVING THE
REVYERSE GEAR SHIFTER FORE [2)

C. Spring {130 bracket capscraws; 4. Datent

laver, T. Lgvar (4] return spring; 13, Salector plate

automuilc meturn spring; A5, Spasd saiacior

plate,

ROTE: The [niarlock (47) lugs are 10Ccaled on the
speed selecior plate. §46)
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FIG, Bl HOISTING DFF THE REAR BEVEL
GEAR UNIT
1. PT.D, cluich shal

DESCRIPTION

The speed reduttior wnil ROused mdade Lhe
bevel geer hausng cansisls of a hghcabtoolh
bevel gear and pifmorn wilh 8 speéed reduchudn
rahie of 13 M6 (12047

Both \he bevel gear, which i atiached g the dif-
lerenial case, and the pinion reyolve inside
lapered rofler Deanngs

The diflatendial, with lwo gears and lwo pimons,
i% mqupped with B pedal conirolied ditferanilal
lock,

REMOVING THE REAR REVEL GEAR HOUSING
FAemowve 1he rear bevel gear hioysing A5 IoHows:

1. Drain he il irgm both transmisson and
beval gear howsings,

2. Pemovs tha linal diwes aceording 1o 1he in-
stroctions @l (e “Final Drivea angd Fear
Wheels™ Section and place & blach under the
peatoou Cage.

3. FAemgvea the operalor's seal, hydraulic if1 and
its il tubng.

4. Sl ke PT.O. cluleh control levar in
“Meulral” (en rgmova tha Covar wilth Byer,

5. Apply & sling (o the rear bavel gaar hopEing
and iake Ihe welght olf with a heisl.

Aemove the allaching bolls and nuts

ﬁ, T. Carglully separgte the raar bevel gaar and
tranamigsion hougingy paying Kttenlion
nol to bengd or buckla the P.T.O. cluteh
shail {Mem 1, Fig, B.IM},

i=Ira

Fila. B2 REAR BEYEL GEAR HOUSING IN.
STALLED DN TURNCYER STAMND
1. PT.O. elulch shalt

(ilis,; O S

® ,\ o & /‘
gb;@f L

5219 '

FIS. BN AEMOVING {INSTALLING! THE
P.T.0. SLIDING COLLAR (2)

Ci. Bracket {3} attaching capicraws; 1. F.T.0,

tlutch shall; 3. Besing (d) retainer; 4. Ball benr

ing

DISMANTLING THE BEVEL UEAR AMD DIF-
FERENTIAL

Diyazzambla lha raar bavel geer housing inslall-
et on an anginge sland (Fig. BI112) a5 (o ows:

1. Remaove tha back covar complates with ghafts
and PT.O. driving and driven pear train.

2, Wilthdraw the 4liding collar jitem 2, Fig.
B3 ol ihe PT.O.eluich shatt (tem 1} iram
AbBoyE.

3. Aemova e F.T.O. gshefl bearing (ltem 4)
holoar (tem 3}

Fowar Trean - BT



FIG. @14 PULLING THE DIFFERENTIAL
TAFERED ROLLER HEARINGS

a. Putling 1he cang off ol the ditfergrdial hou sirg

wilh 1he splil lype berring puller sitechment and

universs! type puligr; b, Pulling tha cup lIrom the

baaring housing with & universal pullpr

4. Tap the Wonl and gl the P.T.O. glutah ghafl
{Itam 1, Fig. B3 wilh a lgad harmimer and
withdraw 1 with the baaring (Herm 4} ing1all-
ed, trgm ha back of the howsing,

. Remove altaching nuis, sheel metal oil
ghialds [Hem 5 and 14, Fig. BIMS), than
deprass the diflerantal |ock padal and
ramove the cona beating housing brackeis
{lems 5 and 13) and 1heir adjusting ahim
stacks (Mems 5d and 551

E. Remove Iha Devel gear and diffgrgntial unita.

7. Aemova (ha dilfergniial iock pedal and sup-
porting unit ag an aszambly,

B. Withdraw tha spring rod {Item 27, Fig, B. el
by rarmoving the piug (tem T, Fig, B-IE) lirst
ang than lafgring its gt band 3ide wilh bar
and hammer arly || nsceasary. Racovar than
the spring (Hem 25, Fig. B.IUE) and the lock
Tork from Lhg RO using.

. Unacrew the pinian shaft out e C., Fig. BaK
G |[Ref. Long Tool Mo, 778048 and 1hen with.
draw 1he lepered roller baarng cone jllem 24,
Fige BUELSL

10. Remove tha bevet pinion comglete (lem 20§
Irpr Ihe Dack Of thg howsing and tha P.T.0.
driving pear (Hem 22 and Ita gpacer (Hem 23)
irgre 1he 1o I 50 egQuipped.

11, ExIvacl from tha hiousirg the 1rond (Item 24}
and raar [[bam 21) snd bearing cups wih &
puller,

FIG. B.1WE EXPLODED VYIEW OF THE OiF-

FERENTIAL AMD BEVEL GEAR
Ci. Bovel guar boll nyl; C.. Beysl pinkan shafl
nut; 5 Pirdon salling adjustment shim; $d4 and
5a, Bevel gear banring snd toath backlash nd-
julmard xhims; Sp. Aeval pinkon bawring adjusl-
mant shime; 5 Aight aide o shinkd, £ Right
bawring housing brscksl, T O tonl; 5 Gaval
gewr; 9. Right hand ylde sons; 10 Difharsnllal
Inzk callar; 11, Cilferenilal case; 12, Left hand
wide Bepring cons; 13. LeH slds baaring housing
bracksl; 14. Lef oil shald; 15 Hifecantinl gear
thrust washar; 16. DiHwrantial gear; 17, D[1ieran-
tin! pinien theust wazher, 18, Diffgrential pinion;
1%. Oltarenilal pinlon axke; 20, Beval guar plnkon
shadt, 21. Rear 1apersd rollw bearing; 22 P.T.C.
driving gear; 13. Spacers; 24, Fronl tapaced rolker
baaring

Dizsmantle (he boval gear and diflareniial as
ToHows:

1. Split tha baval gear from the differential by
ramoving the atlaching bolly (lem C;, Fig.
B.1i5).

2. Remove |ha beanng conms {Nams 3 and 12)
using @ splittype bepring gulker altachmenl
and & univargal pyller, (Iarn &, Fig. BV and
iha cups from the housings with a univarsal
pguller {flem ol |

A Withadraw Iha difiarential 1ok collar {1tam 10,
Fig. B.1HS).

4. Romove Irpm the carrier {tem 11 the oif-
lareniial pinlons (item 18) and gears jlLem 16).
INEFECTION

Alwrys compare lhe meggunad valla s warsus the
labulaled daa, and procgad as 10]0ws:
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1. Check the bewe| géadr and pinlon and differan.
tial gears and pinions Mo axcexsive tooth
WEAT,

2. Measyra ihe Ikicknese ol the (hrust washerg
{temis 15 and 17, Fig. B.IWS} ot diMerentes|
gears and pinion s and the Servica wear of |he
pinign bushes. Motice that if the bushings
arergnewad they reguire reaming alter tinling
to ensure (he correct aseembly claarance,

3. Checkh Ing funchional efclency ol 1he
tapered roller bearings and ol the ail seals
dltem Ty of dilferantial axle shaMs.

4. Check the running surface ol the dilferential
[ock collgr and the fungtional elficiency ol
the localing holiow pins.

2. Check tha differanlial lock ralorn spring
characlansiics vertus \he apecitications
given on tha lable of data.

BEYEL GEAR ANC OIFFERENTIAL ASSEMBLY

Reverge e sgeguence o1 disassembly, see 1he
Fig. B.IIW5 and B IWB and taka good nole of the
|D||tiwll'|1;| Dol G

1. Srmeadr Qrease gver the diflerential ponian
washers {llam 17, Fig BAIS.

2 ingstall the 1wa special head bolts jitem
gecuring Ihe Level gaar 10 the tafigrential
carrigr in the hajes At bolh ends of the dif-
latendial pinlom shafl (Hem 19).

Fit 1he difieranlial lock raturn apring-

Insial {he ditlerential baating hoosing
brackels (Hems & and 13, Fig. B.1W/S) arrang-
ing them wilh the oil draln holes lacing
downwards a5 shawn in Fi1g. BANT,

5. Sel the bevel gaar and pinlon (3ee lolowing
GRHE]

G. Install the o shleld discs {Jtems § and 14,
Fig. B.ULS) wilh their sars lacing down and Io
ihe inside.

252K

FIG. BN BEVEL GEAR AND DIFFERENTHAL
ROSS.EECTIONAL ¥IEW

». Diffarental lock crosyanciion; C: Havel gt
bolt nut; ;. Bevel gear pinlan sbatl nuy; C.. DL
feranilal Dearing Mousing Etud nuis; 5. Pinlon
s#iting sdjuzimanl shim; 50 and 5. Savel gesr
vl 1zth backlash sdjuziment shima; 5p, Bayal
{ear pinien besring sdjusimant shima; T. Plug
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BEYEL GEAR SETTING

Ajustmanl oparations are groupsd onder the
follawing sublltles:

1. Adjusiing the bevel gear pinign shalt lapered
roller beannga and finding shim thigkness
{nem Sp, Fig. B.ILE).

Instgll the pinlpn shelt with g sieck of shims
{liem S., Fig. BAIME of any Ihickness, the
taparac rallar bearings (dtems 21 and 24)
pravicusly lubricatmd, the P.T.0. driving {#&ar
(Itam 22 and ils spacer (Hem 233, then make
gure that the gear, lhe rear bearing cone, the
shim and the pinipn back end arg all in con-

tact with each gther. FIG. BAI7 FITTING {REMOVING} THE DiF-
Lubricala Iha [otknul (item Cij threead wilh FERENTIAL BEARING HOUSINQS
crankcase oll and graduadlly tghlen |1 wilh NOTE: Armow indicsies correcl agsembly posi-
tha torgue wrench F (Fig. BILS) with borque lion of the ol drain hale,

increments al 1.5 (1-lbs (2 Nam) op ta he 5d. Alghl hand &|de braring shims; &. Righi bear-
value o T2 100 (10 Nemt Simultanasus|y, ing housing brackel

turn the shait @ few turng alter each lorgquing

siep 1o make sure the lagered rollara gre pro- ™7 2

perly seated.

NOTE: Aftar fwrning the shaf lollowing Ihe
fimal targquing elep, re-chesk tha tarque and
regel il if negessary.

Measure Ihe clegrance (ltem L., Fig. BN
with & leel gavge betwaen P.T O driving gear
and spacer and selas) two adjusimend shims
(tern Sp, Fig. BB the sum ol which is
equal 1t 1ha vatus &l the clearange previco sy
measyred plus Q002 (0.0%5 mm.).

HOTE: YWhen salacling 1he shims jitem Sp,
ME3Euld B3Ch Shim with & moaremeter than
add tha readings. Da rot rely on a single
measurarméant Gl the sigck aor gn the nomingl
thickness given for the individual shimg

)

P

FIG. B.IIE ADJUSTING THE BEVEL GEAR PI-
MICH SHAFT TAPERED ROLLER BEARINGS

; T Baval genr pinkan shafl nui; L. Clasranss be

:::‘: 'S:’;;ﬂsth:i?'éﬂ_ﬁllré?hc knass of 1he shim waen gear {Z2§ and spacer (231 5. Pinten 3xiting

' ' adjusiment shim; 21. Rea baaring, 22.FT.0,

Ramove ths vl gaar fimion shalt pravioes. driwirwg gaar, 23_Spacer; 24, Fronl end bearing

Iy insialled, insiall the relergnce shafl {Hem

E, Fig, B.IMD), insert 1he adjystments shims

(tam Sptfound in paragraph 1 ang 1hern block

ihe slack by mBarns af the krarled knob.

2. Checking 'he pinion cone cerler dislances

Powar Trgun - B
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FIG. B.ING TIGHTEWING THE HUT ITEM G,
FIGURE 35 WITH THE TOROUE WRENCH [F,
LONG TQOL NG, 779846 TQ CHECK THE BEVEL
FIRIQMN BEARING SETTING

Install (0 the housmg the caliper [Item F_Fog.
E.I1A). plpek the right side pearing housing
complete with gahout Q0D (1 mmpgf adpast-
ment shims {ltem Say with only 1three nyls
(Hem Cup lighiered 1o the lorque of 41.2-45.5
fi.-lge {BE-G2 Wem| and then arrange the left
side hearng nopsirg withow adjustment
shhms gl with pnky three nuts Hem 0.
previgusly lubricated and acranged al 120
TrCrm #ACH Slher, Grﬂﬁs-tight!ﬂ & ful= (1L
O with lorgue increments o1 0.7 A.-lbs. (9
Mrem) up 1o 4.3 1 1bs. (& Mem} per nut and. &l
the same limg, iurn Iihe caliper by hand 10
Saal in Wha lapered mdller bedanngs.

Arrange the calipgr horizonialty, lurn 1he
knwrled kniolr bringing the end ol The pinin
abulmend with lhe curface {lem Ep of the
shall and taka 1he roading &1 tha dimensicon
(Gry and its sign given by the porler as ihe
knob stops turring.

Writa down 1Re corracion facior {Iitem Qe
Fig B.lI%G elched on the pinlon lace, an-
pressed in mm, and preseded by the sign [+
ori=1, il ditigrer from 2ar0

NOTE: it is Imporiant to ramembar 1hal 0.1
meer. equals OO0 in.

Find the akgetwaic difference Datwaen Ihe
messured dislanse {Iam ﬂl':l and the Lorrgc-
lipn laglor (tem Qo) the rgsull will be the
guamlily ol ingrement of reduclipn of Hhe
Ihicknass: angd the adjustrend zhim slack
(l1am 5.] 1o akdain tha tingl shim (hicknass
{llam 5, Fig. B.hIG).

I5T48

FiG, E.IIMHO ARRANOQEMENT OF COHE
CENMTER DISTANCE CALIPER SHAFT (E)

5. Pinlon cona canter chack shim; Sp. Pinian

bearing shims: 21. Raar baarkhg; 22 P70, dnv-

ing gear; 23, Spacaer; 2., Froal bearing

L | ..\Ei_,_,—-—ﬁ Ir
F_'\.__- | — : - ——
I =
P P&
E- |
] i
I ::l ||.- —L;!::F:.
S Ko
—_— |

et L]

Fig. E.lil'11Y ARRANGEMENT OF LCONE

CENTER DISTANCE CALIPER iF)
Cu. Baaring housing {B) alud nuts; D, Baaring
houshng (13) nuls; E. Caliper shaly; Or, Callper
rexding; Sa. 0.040™ [* mm.). Shim stoch for baar-
ing housing (8); 5. Cone canler dislance check
ahima; 6. Right besring housing; 13. Lalt bearing
housing
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FIG. B.[MM2 SAMPLE LAYOUTS OF TWO PINION COME CENTER DISTAMCE SETTINGS
Q¢ Corraction dimension «tched on (he pinien face: 5, Shim ingerled 1o check the plnion cone
cenler distance; Qr. Caliper rwading: 5. Correcl ghnion cone cenlar distancs getiing shim

EXAMPLE 1 {CAGRAM A, FiG, B.HIMZ)

Cauperrgading (hemQer ... ... ... +5.ymm
Correclion factor (Qc) read
@n Ihg pimion .~ GAmm.

S comractian . = Or=0ce + 01 =1 =03
=+01+03= +04mm {+ LIE"Y

T pnsillnn the |:|i|‘|-i|jl1 cnrrecil:,.-, install a shm
(lam S| 00167 0.4 mm.) theckat than the caliper
shim (iem S

EXAMFLE 2 (DIAGRAM B, FIG, B.IIW12)

Cabperreadingtlem Q. ... .. ... — Q23 m,
Carrgchan lacior (Oc) read

orlRE pinen . oL . DZmm,
Snimeorreson ., x20r=0c= =03 =+ 0.5

2 o003 -02m =05 mm, |- 030"

To position the pinion corrgotly, inglall an adjus!-
menl ghim (Mem S 0020 in. [0S mm) Lhinner
than (he ghim jltem S} arranged on the caliper.

Inslghl the bevel pimion and The adjustment shim
jugl found {em S5, Fig. B} then 1grque
tighlen the put (item Csp 1o the specified value.

3. Setiing \ne baval Jaar tapered rofler bearings
and finding the ioial ahm slack (tem Sch
(hICKNESS,

Insiall the glarendial and beval gear as an
azgembly wilh 1ha bearngs proparly
lupricaled, ingtalkk g gtack of ghamzs (liem Sa,
Fig. B./ 3} about 1 mm, thick and tha Bear-
ing Rausing rackat sasuring the latisr wlh
only Ihrda nolE (ltam Cup tlghianad (o A torn

gue value ol 41,5455 AL be 5662 Hem)and.
{inally, 'mglall the |&f s10e bearing houging
brackel wilh no Shama and alss wiih three
nus (e 1 well lubncaled with dhin
crankcass onl and arranged &1 124" fremoeach
other {Fig. B Hi/1ag.

Gradually cross-fighlen Iha three aols (flem
O weih & lorgque wrench and wilh 1argque n-
cramends o 0.7 MBS L9 HeEm) up 19 e final
value of 4.3 1l:ps. {(GN*m] per oyl
Gimultarndously, lurh the Devel {eat & few
tums by hand 10 ensure SOMect roller
sealing.

Megagre the clearance {ltem L, Fig. B.1iM13)
betwaen Iransmission hoosing Sde and (el
Jide beanng housing bracket wilh a fesl
geuge at thrae pginis 120" lram eadh othar
and symmalnical with respest 1o the ad.
Jugtg nals {Ibem O, FIg. B.HMS),

Find the pwarage &l the readings then add
D002 in. {Q.0% mm.b

Therelgre, the tolal Thickness (tem 5S¢ ol
shims 1o be installad ia:

Scx=Sa+ L+0.05 mm. (0027
where;

%3 = shim thichneks insarlad al Lhe righl
Eaaring housing brached.

L = Clearance measyre préyioubly.

005 mm. = play quirad 10 lghe up the and

0" loal caused by hightaning Ihe
nuts {item Q).
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FIG. B5.111113 AQIUETING THE CIFFERENTIAL-
BEYEL GEAR TAPERED ROLLER BEARING
C.. Bearing tousing brackat {6) stud nuts: &, Sal-
(ing check nuls: L. Asgembly clearance belwaen
Iransmission houging and lell hand baaring
housing (13); Sa 0.040" [ mm). Shim stack
thickrnass to be Inseried on Ihe right bearing
hausing, €. Righ! s:d& bearing housing brpckel;

13. Lefl side bedring housing bracke!

ExXaMFLE
Thickness ol shim steck nsered a? the
nght side Nowsing orachel ... ... O.03F4 in.

095 mm.j
Clearance (L) measyres 1067 — ADBE — 1043 in.
1270 — 270 - 2B5 mm.)

L = gvgrage clearance
= 01062 + 01062 + 01063 — Q1085 in.

3
= 270 + 270 + 265 2681 mm.
3
Ec = Sa 4+ 0D0S = 00374 « 01055 + 00019
= 01448, rounded i excass ol 0145 In.
St 53 + L o+ 000 = 095 + 2683 + 006

= 3683 rounded in excess to 370 miMm.

NOTE: siways round e result in aacess 1o 1he
second decimal figure, with 0.002™ (0.05 mm.] [n-
Lervals

4. Cheching Ihe baval gaar and pinion 1oolh
backlash angd subdinding the total shim
thickness {[lam Sc), Igond in paragraph 3, in-
1o the shim slacks {tems Sd and Ss, Fig.
B.HIME.

Find tha 1p0th cleargrcs with Ihe aid ol a dlal
gauge placed perpe rdiculary 1o a taoth (Ao

FIG. 8. )li1d TIGHTENING THE NUTS (0} WITH A
TORQUE WRENLH TO CHECK THE BEARING
SETTING

13. Lalt bearing brackel

15291

FIG. B.iW15 MEASURING THE CLEARAMCE
{ITEM L, FIGURE 41} WITH A FEELER GAUGE
13. Lefl side beerkng Rousing bracksl; L. Adjust-

mant chpck nuls

NOTE: We racommand 1aking wa more
readings al twg diffgrent points to make gure
Ihe bavel gaar |5 nol warped,

Tha corract backlash is (L0070 005" with gl
NS torgued 1o 335 1L - bBa, [ 1he backlash is
less than 0007 It will be negassary to Mo
shims Irom the righl sicle ta Ihe Jeil |1 The
backiash (4 over 3,000 it will ba necessary 1o
move shims from the lafl side to 1he right.
Shnims are availaghle in Ihicknasses of 000G,
G006 and 0020, |l may be necessary 1o
trade shims 1o arrive al Ihe comrect backlash,
Keep in mind 1hal when you add shims 1o
mowk tha ring fear it will change the dial in-
dicalor reading 1% fimas 1tha amount of
gshims inslallad. EXAMPLE: 0.008" gf shims
will change the backlash 0012, :
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B.IV BRAKES

o~ 3
i 3
A

B2y

FIS, B.Iv)4 SERVICE AMD FARKING BRAKES AND THEIR CONTRACLE
a. Insida lever [9) pivating arrangémant; b. Pivoling arrangamant of padal (P) shall (12} C. Clevis {2)
jam nut;, ©, Qutside laver brackel scraw; Co, Lafl sarvice braks padal seiscraw; G, Inside levar {8]
seisotaw, P, Spivice braka pedals; T. Lochplale; V. Breks band caniering scréw; 1. Parking brake
levar; 2. Return apring: 3 and 4. Brake pedsl free ron sdjusiing clevis pnd link; & Qutside brake con:
irol Iever: 7. Cover: B. Band brake; 9, (nxide band contral levar: 12, Lefl skde sarvicw brake shefl; 13034

and 15, Bushings.

DESCAIPTION

The dry. contracting band brakes operate an two
drums which gre keyed 10 the diflereniial asle
shaMs and arg rmec Ranlcally conirnolled by 1wo in-
dapangent sernce pedals (Mem P, Fig. B.0¥1)
placed ai the 1rachar nghl hangd side.

The lock plalg ditem T) blocks 1khe pedal togelhar
lar simullaneous highway control

The brakes aré housed in the Somipartmant Del-

ween dulerenbal and each Tinal drive (Fig.
@.1¥!1}p. The band {llam B} of &ach tigke is lined
with threg asheslos basa {riction elemenis far a
tatal wanging angke arcund bhe grom ol 274

DISASSEMBLY

To dismantie sach prake, first remowve e {nat
drive lallowing Lhe wmsiruCctions giver o e
relaled chapis:, iNan procest as lollows:

1. Ramove the brake pedat return sprngs (Hem
2, Fig. 8.1W1} and frae 1he Qulside s H1em
E) Iram Ihe cleyis {{em 3], afles emeving 1he
connacting pin and soller pin.

2. FRamowe the balipm sarvice ARd WNSpECiHion
cover {Ilam Tjthern, Ihiowgn 1he ransmission
houging coOMpPAartment, remeve lhe oulsids
conlrol lever (Mem 6] salscrew {item Ci. Fig.
B Ivi2).

d. Windraw the glypl pine (Hem 108 and ramoys
Ihe complete brake band (Herm 81 and 1ha in.
Lide lever (1em Dy
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FIG, B.AviZ EXPLODED VIEW OF A SERVICE
BRAKE

Ca Laver (8) eetstrew; 8. Ouitide hraks contral

{ever: 8 Brake band; 9 Ingide lever; 10, Brahe

band Ringa pins: 11. Lever {8) Brackel

INSPECTION

Check the brake band lcing wear versus senice
lirmas, and make sure thal rivel heads do nol pro-
trude from 1he frictign bning surlacs.

Feplace 1he Brake Bard (Mem 8, Fig. B IV/3,

H the linsrs are (o be ramoved becauvse of con-
larminatvn by e8dpng tranamission ol check
ihe funchional athciency ¢f the seals on the dit-
farential axie shafs.

Inzgpacy the pbrake drum surfaces. |If NecesEaly,
ralace ihe drum diameier, which can Be oul
down 1o 8 H9n {224 mm.), and replace braka hin-
ngs.

Chach Iha bushings jhemz 13, 14 and T3, Fig.
B.I¥/%) for wear gonsidering lhe parmissible
bhimils of ihe labin of data,

ASSEMBLY
Make sure ol the Ioliowing:

1, The selscrews (Mem G. Fig B N2y arg n-
alglled with their heads 10wards Lhe rear ol
the trpclor. & diffarent mnglalialipn Means
ihat the levers (ilem &) are instalted 1he
Wy way.

2. Wire lachk the soraws on lhe lgvers {lbem 8

ADJUSTMENT

A5 Lhe braka linings wesat ouol, INe Tree frave! of
Ihe pedals increagnes,

This Iree wavel should no exceed 2.36-2.76
(G010 mm,} and iz equal 1or balk pedals 50 o
achieve simullanspus and equal braning fores
aclion when \hey are inferiocked by the plale
(Hem T, Fig. B.1%1).

Adjust. v necessary, as follows

1. Make syre the parking braks lavar [em 1,
Fig. B.IV!1}is ditengaged.

2. Tighten I1he Braka band caniaring screws
(hem WV}, strew Lhem Back af &ne and a hall
lurn then lochk them by fighienong the jam
LS.

3. Slacken ihe jam mois {(tem G} 3nd unsirew
the push rod (Hem 4y untad the free travel of
the pedals is aliminaled.

4, Then, lighten (he fods (tam 4 bwe jpms o ba
ghtain 8 free treval of 1.97 0. (50 mm.] or
moth pedals.

5, Tighten the jarm fuots {ltem C).
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B.V INDEPENDENT HAND BRAKE

PESCRIFTION

Tre Independent band brake is 1ivted 1o 1he dif-
latentigl drive pinign shall A (he comparlment
belween 1he lwo taperad roligr peanngs.

H eonsists al wha lallswing man pars:

gear 2w A4, 2 = 1E 1ge1h (am 22) assembled o
1he brakg diac [Fig. BT,

brake rod (em 24

adusting screw (Hem 28}

trake ghpe lever [am 34}

Drake ghge [[lem 35

Al prake application, ihe shoe, made of Irigtion
malerial whigh 1 resisiant Ig Cul, penetrales intg
ihe channet build up by the bragke disc and Lhe
gear side, brajng 10 this way.

PISASSEMBELY

The wndependent hand brake and 1he in-
ermeciale double gear may DE removed as an
@3gembly gniy afler ramaval o the final driva
housings acgording 1o Tha instruclions given
the respeclive Chaplar and 1hen prpcesd a6
Il lows;

§. remove the circlip for shaly from lever head,
then the ciflgrendial lock conlial gedel
eracke] png the hxing scraws and detach Ihe
filierentipl loce £onirel pedel brackel
Iogether with the pedal:

g. ramowve the hand brake lever loch guadranl
(Hem 70, Fig, BN

3, lopsen ook ngt (e 28 and then femoes the
hand brake laver shall by #asy hammarning, ba
insiga, recavenng ine “O-ring;

4. unlogk the sglety plate from the Scraw hmag
(item 9B, unscrew and ramovs the safely
plarg from iha shoa (lem M lever shalt
pushing and then remoye i, setting Ires 1ha
shoe |avar;

& remove Lhe shoe levar of L rear axis hous-
ing.

REMGVAL OF DOUVBLE INTERMEDIATE GEAR

1, wnlpek (e lpck washer of tha Hxing acrew
head an ihe leck plale and remoye the in-
tarmadiate =halt using & mangauvre Shalt
with smallar dig, 30 thal al (he CoOMmplee
remoygl of the inlermedial sRatl al parts,
whigh were filted o it, shoold remain on the
Manaouyra shafl

£, puthng back 1he maneouvre shall. ramoye o
sagquence alt pafs. which were litled &n (e
inlermediale shalt as;

. zpacing bushing (Nam B)
wesher (llem B3)
doutle inlermediate gear (Hem 79)
washer (llem 91)

Then ramove the ngedle beanngs fram deuble in-
1ermedhals gear insidge, remaving the focs nngs
al Ihe Bearings and pushing aul the bws needle
bearings together with 1he Spacing ring (item Ya|.

ALSSEMBLING THE OQOUBLE IMTEAMEDIATE
GEAR
Ingam in gne ¢l the hales of Ihe goar Ihe lock
washer {[tgm 31). then maert onta 1he gearin the
follgwing seguence:

the lirst fnaadla beanng {Item J5;

spacirg rng (Ilem Og)

the sacond needle Leanng

1he peanng lock ring insedad inle the chan-

nel from Ihe other gear andg.
Fricr itting, lubricate he needle bearings wilh
vaseline or hiom base

Inserl gradually on the rear part ol the gxle hous:

ing a manssurre 5Rall inio 1he Ieit-hand =ide

bora lor the inlermediate chefl. Durong 1his

oparalion inser on the shalt the following.

1. spacing bushing (Hem By which should be
placed with eutling naar ihe 16oihing Z = 45;

2. washar (Ilem 83}

3. doutle inlarmedale gear, prepargd in (e
preyvious opergton,
4. washer (harm 31).

Aler iRis. lake the Inlgrmecale shafl, Whricala
il wiil &il and wngert o thrgugh Lhe front Rousing
bk, passing al parts. which gre fiitad on ihe
maneauwre ghafl, Inser 1the shalt ansdil the
thicker pan reaches o the bore and is in the
sam & prane with 1he houging wall. Than fasien il
by he lock plata, whech showld e litted (o the
housing by maans of & screw provided wilh
washer and tand |t cyar L acréw and 1he logk
plate.

1. Check for slight revolution by hand ang
wilhidul Dinding.

ASSEMELING THE INDEFENDENT HAND
BRAKE

insiall the tapered rolier baarings (Hems 81 and
82} the pgsemblad gear (22} and spacer inla ha
houeing and adjust beanngs and delgrming ad
jugsting washers thicknass.
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FiG. 8.¥1 CRO55-3ECTION OF THE REAR AXLE WITH SIDE P.T.O. AND INDEFENDENT
HAND BRAKE
22 Gaar assnmilnd with brake disc; 24, Brake rod; 25. O-rhng; 28. Handbrake levar axla; 27, Suppon;
28. Braka awincrow; 2§, Lock nul; 30. Shoa lavar shait; 34. Brake shoa ver; 35, Brahs shos: &b, Pin;
4%. Pinlan shaf; 46. Didiferantial lock pedal brackat; 88, Padal bracke! Kuing scraws; 84. Salsly plais;
70. Lock quadrent; 71. Hand brake Wver; T8, Douts nlarmadiate gass; 30, Spacing bushing: 81. and
82 Tepared roller basring: 84, and 1. Washer; B4, izc key; #0. Double Indermadiate pinion shaf;

2. Elasth pin; #5. Masdie bearing, B, Spacing bushing; #8. Lock ring lor shait
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b the brake ghod pxcands e admizs|ble wear
limndl, repiace it wilh a néw shoe. Asaembling
ol the new ahda should ba s&ccomplished
by inserting Iha shoe on the lever and
then borg it b0 lwe placas through the e ex-
isling Bores in Ihe lever, Then Fit 0 1D lhe
shoe [dver by means: of pin {llem 40}, which
should be Setorad by colier pin.

Hand brahe leval asssmbling wilh adjusting
screw {llam 27) brackst should be eifec-
typled By insefling of the smaller 2nd inlg
the adjusting <crew (lem 28 bora, afler its
lubricaling with oil, and scrsw tha Aot (Ilem
29 o the screw mad unmlil 1 stops on Ihe
screw brackel.

Tha subassembly pbigined in the préevitius opara
fien ghauld bie inserted inta tha compartment of
the reqr axle housing. Insen from Lhe frond side
ol the raar e housing through the holes in 1he
fiewsing walk and the shoe bragkel hole, the shoe
lever shatt {Ilam 30 wntil il reaches the fromt wall
¢l the hou%ig. Introduce the safety plate (B
wilh Iha shall énd busheng end faslen it (o 1ha
fiousing by means of screw proviged wilh a sale-
ty alale, which shoul@ be benl aver the screw
and.

Inslafl e hand brake shefl (temm 26). Insan |t
hom mnde W cultide Through the side right
hand hole of 1he houding, screw the adjostig
sorEw [[bam Z8) onig the asgembled red (Item 24)
on 8 dizslance &f 0315 - 0384 in, (810 mm)
wilhout locking the nut (Hem 29

inlraduc e on Iha culer blading of the Rousng the
hand brake lever {item 26} the 'O -ring (Ham 25).

Insert 1he kck guadranl {lam 1] o0 the shait
and fagign .

insert the differential lock control pedal brackiel
{ltem BA) an ihe hand breke lever shall and {asen
i 1o the housing by meang of the hex SETEwS Lro-
vided with lock washers,

Sacure e hand prake lever shafl by inserting
onto the gnd channet al tha loek ning (Hem 98 for
shafl,

afler insarting on the brgke lever shafl (Mem 26)
af the Inck quadrant and of |sval. check tne ¢or-
regt pasiton on 1he hend brake igver shalt (Hem
251 Wirh 1ha complete lgrward pushed lever,
dimengion balween lever end and gearkox upper
surfaca musl be ol 26..28mm, [1.02 - 1.14.m

tHDEPENLCENT HAND BRAKE ADJUSTMENT

Flace the hand brake lavar into complele Brakad
position and then screw the adjusting screw
(llem 2B} in and securéa i By tightenng of nal
(lnem 249).

The hand breke should be released and chedk it
Ihe ditferenlial drive piregn shafl rotalas shightiy.
it ia nol parmilied for the shos L0 Conlacl 1ha
gear (Ham 22] in 1hug positicn.

HOTE. For insiructione on ingdéepéenden]l hand
braks use on cenlgl drivan LT, model, sas Sec.
tion B.X,
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FIG, a.vI/'1 REMOVING (REFLACING} THE
RIGHT HAMED SIDE FINAL DRIVE

C. Cover gapsgrews; Y. M1En1.5 bBolts far

haisling rope spplicallon

RESCAIPTION

The fimal drives are aitached 19 the sides ol 1he
rear transmission and conlgin @ single reduc (it
spur gear lrain aMering & 1ingl speed reduclion
retio of 1:5634.

The dnving panicns are machaned dusctily from
the pinign shafl ends, and the driven bull gears
are splined onlc the axis shalts,

Track adjusimeni iz pbipingd by svilable ar
rangement of the whee! rims and disc:

IBC-4 posillons, 40,0 in-52.0 in. (10181321 mm)

e 460/510-8 poaitians, 474 In.-F48 n.
$1203 1803 mm)

A60Y-4 positions, 334 In-454 8 (B484-1153.2
),

HEMOVLL

Ramove aach final dnve unil as lgllows:

1. Drain approsimalaly twe gallons of Qil fam
1N Iransmizslon,

Fi5i. BY¥I? REMCVING THE BRAKE DAUM
LOCENUT

T+, Gl draim plug; T.. Oil filler plug; 1. Final drive

pinign sheit; 2, Brake drum

2. Drain the final drive Wwbrcalign gil Thecugh
tha plug hole {em T. Fiy BV

3. Aemove 3crews and lenders lrom  tha
brackets. Disconnect the rear lighting cablas
belara removing tha (&lt hand =lde (ender.

4_  Attach g sling 1o tha linal drive 50 Lhat il can
rolala.

5. Faice 1ha onil anlil I welghi |5 taken ofl the
darive whael,

6. FAemove the wheel and e unil ang place a

shop slangd under the transmission Aousing.

Ing.

¥ Fit vwo M16x1.5 [lItem | Fig, B.VIUM) balts Lo
e drlve wheel shaly llenge, arranga a
holsting rope arpund the hgusing and taka
1he welght oH.

B. Remowe Lhe final drive housing atlaching
capzcraws and lhen the unil itself fram Iha
Iractar (Fig. B.YI1).
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FIG. BNII REMOVING THE BULL GEAR
LOCKMUT

V. M16 % 1.5 ball lor cover altachmenl ia the

tanch vise.

DISASSEMEBLY
Desmpntle gach fingl drive ypnit a8 {olows:

1. Unscrew (he brake drum nol sIBpping the
rotalipn o the arxle shalt by means ol a
crowbar as shown in Fig. B2

Ramaye {he trake drom {item 2 with & puler,

2. Aemcve the final drve cover and bull gaar 85
an assembly, aller unserewing the anaching
capscrew (Ham €., Fig BN, \hen clamp
Ihe assambly in g bengh wice Suiatly arang-
ing the M1E:1.5 balts (hem ¥, Fig B.YIIS
dalready usad 1or removal,

4, Install on (the sover the gear stop then
unscrew the Bull gear ngt (Fig. B WL

& Rempye 1he bull gess Irgm its shall using a
puller {"8" Fig. B.Y14f and wiihdraw the
spacer (Hem 4, Frg B.VIG).

6. Tap whh g lead hammer [n the dirsction
swn by the arrow in Fig, BUWE Lo expel The
shalt {ibem 3).

7. Straighlen the lock plales then unserew 1he
allaching capscraws {|tem Ci} 19 ramaove the
bearing washar {iigm 5),

& Wilhdraw 1he relaining pin {dlem 11, Fig
A.¥N5) then remava the pinlen shaf {item 1)
and baaring {ltem 8) in tha directicn shown by
ihe drrow in Fig. B.YIS By striking the op-
posite and with a léad hammer,

253032

FIG. BE.¥N4 REMOVING THE BULL GEAR BY
MEAMS OF A PULLER

¢ FIG. B.YRE FINAL DAIVE HOUSING
NOTE: The amow Indicales 1he dirsction of
withdrawal of pinkan shalt
1. Final driva panlon gheit: 7. Hollar bewring innar
rng; & wnd 5. Ball bearings; 1. Bearing (9) raain.
Ing rng
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8 Rermova tha relaining ring and press tha ball

10,

INSFPECTION

Afer Ihorcugh washing of Iha disassembled
parts, proceed gs follows.

bearing (|[lam 9) oM the shalt, then reamowva Ihe
Foltar B&aring ner ring (Item 7, Fig. B.YI14G)
psing & splil-typa baaring pullar.

FRemove (hg ball baaring (Ilem 6 Fig, BYIE),
1he roller beanng outer ring (Hem T) and the
ball bearing (item B Fig. B.VIS| using &
universal puller,

MEke gure thal The seals {llems 12 and 13,
Fig. B.¥Ir7) are not damagen.

Eraming Ihe gaar working surfaces and
chegh the 1oolh backlash.

Check the mating splings of bull gear and

shalt. Fid. B.YIG PULLING QUT THE PMIION SHAFT
E ing the b ’ QUTER ROLLER BEARING INMER RALE (T}
xaming the Deanngd very Lardlully. D. Splil-lyps bearing puller

FIG. 8 VT CROS5-SECTIONAL VIEW OF ONE FINAL DRIVE
Ci. Finml drive cass cove! capierwws; Ci Bull esr guter Saaring ahould ring cEpscrews,
Cr, Capscrews sacuring linal drive Lo lransmission;, C. Whesl rim botis; Cy. Whesl diac scraws;
Cu. Braka drwn nui; Cro Bull gear nut; 12 and 13, O senls
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ASSEMELY
At assembly, lake nollce ¢ 1he fellowing itemsg;

1.

Whan inglalhing the plnwgn shalt ang the axle
shafi b& carefu] ngl to damage the seal
(Hems 12 and 135, Frg. B YT}

Fit the auter roller bearing inmer ring (Hem 7,
Fig. 8.V to the pimgn shalt.

fnglafl the ouler ring of Iha roller DEaring
(tem T, Fig. B.VVE into 1he fingl drive cover
Rousing wilh 1Re faclary mark lacing oulsida.

Ingtal! the retaning Dearings using Orivea bars
ol gpproprighe JImMengions

In case gl replacement, arrgnge lhe seals
{tems 12 and 13) a9 shown in Fig. BT

Tighien the bull gaar faul [item £, Fig B.YIT}
gller applying the gear siop lem &, Fig.
BV previously yeed as disaszemily.

Be sure to megt the lgrque reguiremenis
speciligd o the “Tarque Specifications'
table.

FilGa. aviig REMQVYING [REPLACING)THE BULL
GEAR SHAFT (3}

NOTE: Armaw indicates the direclion ol shafl

removel,

Cr. Washer (o) capscrews, 4. Spacer: 5 Bsanng

{ﬁ} washer. 6. Ball benring; 7. Raller bearing outer

ng
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B.VII POWER TAKE-OFF

A POWER TAKE-OFF

The pewer take-off {a, Fig. BN is placed inler-
nally in the regr cover ¢f tha rear axlg howsing
and can be pparalad in two ways. one diredily
iram the engne crankshafl threeph Lhe clutch
gnd therefpre independent (ram (G& Wractor mag-
tion, and tha alher synchranlzed 1o the gearbox.

The lever {L, Fig. B w1 selects tha type ol
ppatation, I the lever gols an the shding gear (1,
Frg. 8 YW2) this cannects Iha drive shalt (2)
directly 1o the engine FT.0. oparaling Iz in-
dependent, or, by ShiMmg (he Jear (1) into
engagemEnl wilh gear (3), which 15 agsemibled
willh Ihe Bevel pimgn shafl, synchromizes the
P.T.0. operating wiih Ihe fracior travel apeeds.

Ter MM 1he levar (L, FIQ- B.WII1] O ihe indepen-
denl F.TO. Iram the feotrdl N7 sathing 1o the
gatiing I’ . just disengage (e P.T.O. cluich. To
sl fhe lever 3 1he sething "5 1he angire Musl
be sloepped

The F T has ihe (allowing charad s i s,

— FPT.O.rpm dor 1 covered meler in case of
synchroniged fransmisseon 1 1he  traval
speed: 2.26 turns far PTG B0 1 pom,

— indapendent P.T O. running 81 raled engine
rem. (2490 rpm) §28 rpm for lhe SD
rpm PTG

— cige face of 1the n = 5S40 rpm. shaft: &
sphngs - 3%z 285 « 7S

FIG. BVIIM P.T.O. AND P.T.O. CONTACQE 1N
STAELATION

8. P.T.Q. mounting: B.PT.0. control: [,
.. Trangmission renr cover lxing ECrews;
Ci: Cover (5) Axing screws; N. Nauiral poshlion
corracpending wilh The PFT.0, disengaged.
L. Ceoupling laver; L Indepandenl P.Y.O_poshllon:
£ Synchrenous P.T.0. position; 4. P.T.0, sthalt;
E. Orive shalt cover

OVERHAULING
For P.T.O. removal praceed as fToliows:

— drain 1he pearbox housing and tear Axle
housing lubricaling ol

— =gl b lavar (L, Flg. B.VINTbonio 1 posibian,

— remove the heng screws and then remowve
ihe P T.0, irom the rear asle. together with
e ra@r 8xle oS ing cover,

For disassambly, we recommend [nalathng ol
tha assembly on the lurnovar stand Aemove the
real cover o 1Re redr ax4 housifg 16 QA ACCEsS
o the sliding gear {1, Fig. B.¥I2t and tha P.T.0O.
mngagement gt Tor remdayal.

Gheck he &eal ring (6 careiully and feplace §f
damaged.

Reazcamble the unil according ta Fig. BYIE2,
When installing 1he oml, rofals tre PT.0, shalt
¢ laciigte meshing of 1he drive shafl (2, Fig.
B2 with Ihe gliding gear gplines {1}
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FIG. B.YII/2 P.T.C. CROSS-SECTHON
G and Cr. Rege Wransmibssion cover fxing seraws; Ui, Cover (5) lixing screws; ., Drhven gesr ghafl

lgthnut; L. Engaping handie; 1. Sliding guar; 2. Orlving whati; 3. Driven genr; 4, Driven P.7.0, sheft;
5. Driving shafl cover, 5 Seal ring
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B.Vill FRONT AXLE AND STEERING

DESCAIPTION

The Iraonl awle and si8enng controts lar the com-
pacl. siandard angd vineyard traciors are o 1he
samg basic design gnd is covered in 1has sectian
of the manugl

The front whee! drive version is covarad i a dil-
lerem SeC10N 85 1he repair operalion diflar.

The ziEenng conirgls lor the abows misnlicned
tractors consigt ol ing Iglipwing:

« Sleerng wheel;

— Sagering cglumn;

— S1@erng bos and nul shalt with sleering arm;

— Framt aula adsembly wilh e rod  and
linkages.

STEERING BOX
Worm-and nut steering box wilh 1:22.4 ratio.

AREMOVAL
Remoye the Sleering bow a5 101 0ws.

1. Remova \he cowling 5eparaling o from the in-
sirumant panel and disconnacting lrom The
talter the lipMing-starling swrich,

2. Dicgonnact ike Ihesdtla links from  its
leverage.

(N

FiG. BN REMOVING THE STEEAING ARM
{2} FROM THE STEERING BOX NUT SHAFT BY A
PULLER
{i.. Sisenng box selflocking sorews; Ca Cover
{5} scraws; 1, Drag link; & Top civer with sigar-

ing column

3118

3. Datach the drag tink (Hem 1. Fyg. BRI Or
remoye tne slearing arrm {Item §) by meang of
Ihe puller, alter unscrawing the nul.

4. Aemova lhe sieering Bbox assembly complee
wilh gteering whesl after unscrewsng e al-
1aching CapsCcrews.

CISASSEMEBLY

Before starting ta dlsassemble, drain ihg cal by
remaving ana of the side cover lawar Scraws and
Iha threadad plug, then protaed a5 13 ows

1. RAemaove Lhe gteering whekl aller unscrewing
Ihe nut which Sécures It onto the ElRENNG
shef1,

2. Femove the sieating shalt key. remowe ihe
screws {[lem Ci, Fig. B.¥IW and ihen
wilhidfaw the cover (em 5 wiilh steering cal-
umin and hand throtile,

A. Remowve the capscrews (Mem .. Fig.
B.¥IId), then withdraw 1he sigatng Doa nw
shait (ilem 2] and agjuster {ltem ¥], nul (lem
V.| and pide cowver {Hlam 9 az an gssemtly.
using a lead Hammer,

4, Wilhdraw (he steering shalt upwards with
worm {[tem 4) and upper laper roller bearing
{ham &,

#5318
FIG. BVIKW2 REMOVING THE CUF QF THE
LOWER TAPERED AOLLER BEARING (T) WITH A
UNIVERSAL PULLER
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5. Wlihdraw 1he lower taper rollar bearing [Hern
7 by hand,

f. Femava 1he cup of the ewer bearing {ilam 7)

usifg A universal pulier (Fyg. B2 and
racover the shims.
NOTE: The inner races of both upper and Ioeesr
Iaper rotker bearings afé machined dirgclly cn
Ihe body ol Ihe worm screw wiich, for senice,
15 Jumlshed togelosr with the steering shall,
a3 an assembly,

In case of raplacement, rermdwe 1he bushings llems

10 and 11, Fig. B VI3 from the slasring box and

frorm tha Sl0e cOver by means of a puller (Ham D

Fig. B.¥I1113). Motwge that {he bushing Jlam 1111% 1o

ke rarmowed after the o1 aeal (larm 12

INSPECTION

Check the wopm and nut surfaces Jor mcka or
SAUre marka.

Make oure that Ihe clearance beiween bushings and
nui shalt is withee the permissable limils. {See 'Fils
and Talerances" lable.)

Alstr make sure that the mot has o end play
bacause of worm not thrust washers [ltem R, Fig.
B ¥4y, U sp, replace the wihole nul ahal a5 an
asgembly.

Try the wormm screw rolia” DEAnNngs lor free rurning
and check the pil seal [Ilem 12, Fig BNV, for aHi-
ciency andg religblity.

Check Iha staarng levars gnd tie-rods (or bands
oi buckhrngs, and replace them il nacassary.

ASSEMEBLY
Aggembis ke ateenng box as lollaws:

1. Inzart (e stum stack (tem 5., Fig. B VI and
ingiall the gup of tha lGwet tapes ok begring
(ltam T) yging a suilabla delver.

ESN Y
FIG. BVl REMOVING THE STEER|MG B0 NUT

SHAFT BUSHING (11} BY MEANS DF A FULLER
10. Cover bushing; 12 Ol saal

2 Insiall the bushings to the sleenng bax and io
the side cower using te grve bar, then ream
them 1 Bring 1he diametler 1a the speciealion
liglmd in Whe “Fits ard Tolerances™ tabte

4. Insalt (he ol seal (e 12, Fig, B YINCY using a
Sultate Criver

4. Adjust ihe steanng shall tapereoller bearings as
Inchcaled 10 ihe pacagraph 1 ol the loHowing
chaping.

5. Ser the womteand-nol as ndicated n the
parag raph 2.

6 Be sure |0 meel the tighlaning ofque e
quiremenls spegified in 1he "Torque Specilica.
tgns” tRble.

Frior to assembly, 1he side cover Screws ([bam
Ca, Fig, B.YILS) pndd the adjustireg lemr [ bern V)
are smigarad with a thun film of jointing com-
prewrni.

ESX10

FXA. B.YIIM STEERMG BOX CROSS-SECTION
Ci. Slweting box sal-locking scraws; Cz, Upper cover capactawn; . Side covar capscryws: Co. Sleerng arm {B)
radt; B Mo theust washars: 5. Womn beardnge shims; 5. Worm-and-not ssting shime; V. Nul ajusting scrw;
Voo Nt siztbw [V lochoud; 2 Mud shalft 3, Nut; 4. Wiom: 5. Uppes cover; € snd 7. Tapersd mollie bearings; B, Siow-
ing wrm; & Sice cowr; 10 snd 11. Bushingn; 11. OR ssaks
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FIi. AVIILS ADJUSTING THE STEERING
SHAFT TAPERED ROLLER SEARINGE
aTightening 1ha screws {T} whb a lorque
wranch; b. Mersuring the Clasrencs (L] Drlween
covar (51 and siearing box with Tesler gauge:;
XX, Claarance maasuring axts; 5 Top cover wihlh

shaRring calumn

ETEERIMG BOX ACJUSTMENTS

The adusimeni operaiions can be subdiviged in-
to twd distincl phagses and arg prouped under the
two 1olloweng subiilles

1. Ad|usting the wonm scraw taper rofler bear-
Ings.

Ingtall the steering shaft in the stesring box
And woricate the taper roller bearings g suil.

Fil tha Wop cover and steering column o he
simsring box using only two of the tour
Ecrmws, propery lobricated with ofll and whifi
no lock washar

Graduklly cresstignlen tha acrews jitem T,
Fip. BYIWS) by applying a lomue of 22
H-bs. @ N » m} by mears of & lorque
wranGh, and siMyllanadyaly furn the dleering
ahalt {Dlagram s} by hend in ordericingure the
propar seating of Ihe rollers on their bearing
TAces,

Maasure the Clegrance beiwean fop covar
and steering box by tRking twi madinga with
a fealer gaugs al dismsetricely oppoied
polnlg on the axis X-X {Dlagram b, Fig.
8.¥1113] end then finding 1he avarage ol the
regdings.

Remove e covar [(lkem 5, Insert & ghirm
slack {tem 5, Fig. .V}, soding 0.004"
(0,10 o, )t the valug found previgugly, then
rafll ther Cover and 1ongqul tighten The ECrws
o (41,5455 f.-lbg [58.2-T6.2 M-m.

[ihw)|

FIG. B.VIIE ADJUSTING THE WORM-AND-MUT
SETTING

G Side cover capscraws; Y. Adjusting scrow:

Vi Adjusting screw {V) nut

Meazure [he torque which ig required e burn
Ihg stegring gsnall and il 41 is diltersnl from
0407 fldb. (. 54- 34 W = m), rapaal the adjus-
sl

2. Adjusting 1ha worm-and-nut 3&lling.

Smear & 1hin bim of imad axide on the fol
working surfece,

Inslalt In the slaenng box Ihe steering shafl
nut with skde cowar and with the pdjusting
goraw {Ilem ¥, Figura BYIIMG) completely
becked oul, 50 that the nul i% al the end of its
run towards 1he aide Cover.

Bacyure the slde cover with bwo screws [llem
Tl

Check the numbar ol lums that tha steening
whes| makes batwegan atops.

Find Iha mid-position of the atsannp wheei
belween slops, comesponding I (he GO
llon &of 1ha atesnng aim (llam B for siraght-
forward motion, A% shown [0 Fig, B YN,

Turn the sdjusting ecraw [(llam V. Fig.
B YA in 80k 19 lake upy thae play Bataeen
worrn end nut, then Didek il wilh (e jaAm nut
e V)

Chack the torqua which 3 regquirgd 0o tarmn
tre Atsaning shall. It should be 1-1.9 fL.ln.
11.23-2.5 N = m) throogh 1ha inlilal 30° [0 both
dirpedicng, and DAIDET 1L-bs (BE - 1LZN»
m} In proxiedy of the St
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Remova the nul shafl complele and [n-
specl the nut examining 1he oriformiy of 1he
conlacl mress on ihe working surfeces.

To geomecl, il necessary. suitably vary (he
shim slack (lem 5., Fig. B.VII[d) COnsidering
Ihat il 1he stack i intraasad than Ihe shims
f[llerm S5, lgund in paragrapgh 1 should be -
regpondingly increased and vice-varsg.

NOTE: The alpremaniioned adjusiman may
be usad al sieenng bax dvernauls as a fur-
Iher Chack of Ihg worm-and-nol sebng, 1T 1he
pars arg reysable. (0 this case we 3ugpest
meintaning the ariginal 1aciory shim siagk
{lvem &., Fig. B.WIIKWdy. Allgr Ihg shim siack
only when ane &f More Dars & replaced.

FROMNT AZLE AND STEERING

DESCRIPTION

The I'tnd axle (% {ubuglar and centrally pevolbed
and has 1elesinte beam extensions which alkow
d range of traad «wlth adusiments.,

By moving 1he Itonl axle beam gxiensions il is
postb ¢ 10 cBan 1he 1Dllowing dtatent traad
wiclh gdjusimenis:;

JEOC—A0-E2 in. (10161321 mm] 4 posilions
JEC—A0.TT.6 in. 1200 1975 ment B positions
AELY =32, 2-41 2 . (43 311532 mm) 4 posItiong
Af0—50,3.77 & . [12B0-1975 mm) § posM0Ns
B10=—580.3-77 5 0. [1280-1975 mm) § positans

DOVERHALL

If the Irond axle trunmon assembly requires sal-
vicing, proceed as i0lows

1. Apply Ithe hand brake and ingerl wooden
wedges to bIgth Iha diive wheels

2. Al one axle end, ramove the o0l {ltem C.,
Fig. B VTS Ihe slearing Iever {ilem 17 from
the whee spindie, wilhdraw the pin {[lem 18
and [oosen the screws {llem Ca).

3. Prace 3 hydraubic jack undat Ihe crankcase
il sump and rase the ronl and of tFe trac o
1o take ha waighi oM the axia,

4. Rempye the front whael, shindie-baam exlan.
N assembly {bam 18, Fag, B YHIT).

5. Remove tha selscraw (lem T Fig, B.VIIE)
and Ihen the runmign pin {tem 20) using a
sliding weight 1ype puller angd gdaplor.

&. FAemgove the Iront &xle and remaining whoss|
A% an asaembly angd recover the and thrusl
washers (Ham 25, Flg, B.WI|KE).

; L LR L T

FiG. B.YHUIT FRONT AXLE LEFT END

Co. Th rod setpcraw nul; Co Stewring leyer [(1T)
ball sacket blocking nut; LT Trunficn gin
satsocaw, Co. Bgam sxtansion {18) satsorew nyt;
o Stegring léver (17) batl nul; R, snd R.. Slaer
ing angle adjukiabke and hixed stops; 17. Siear-
ing laver; 18, Beram sxiangsion sel gin; 18. Beam
fxtenslan

853n?

FIG. BYIIA AEMDVING THE TRUKKNION FIN
(20) BY MEANS OF & SLIDE FULLER AND ADAP-
TORA

C+. Trunnion pin setscraw

7. Ramoys the bushings {Itérm 33] wsing a
hushing pullar, & rod gnd the oridge.

Ditaszemble 1he sledrng lever pivel assembly
az lollows:

1. Remove (he cowling and INg slorags ballery.
isconnecl (he cableg.

Remaowve the grille and 1Re Dallery tray wilh an
o lganar.

4. Disconnect the sigenng lever (Hem 27, Fig
E Yillr10w from the drag binh (Hem 1)and trom
the fig-rods {[lem 40 usung 8 puller.
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Fig, BYIIHG FRONT AXLE CRADSSSECTION
Ce. Trunnion pin (20) selzcriw,; S, Flangs (30 capscrews; Co. Front wheal digc serawe; O Ster
Ing 1aver selkcraw; Cii Fron! whasl hub nui; Cia Brackst capacraws; 20, Trunnion pin; 21, Spindls;
22. Bronte Ihtusl washar; Z3. 51esl throsl washer, 25 Trunnlon pin end washary; 27 Steerng levar,
8. Recossed head seraw] Z9. Sdesring dvar (27] pivot; 30, Uppar bushing llange: 31, 32 and
33. Bushings; 34. Wha#l hub cap

£ Remove 1the sglsorew (tem o, Fig. B YD}
and the recessed head scraw [(1am 281,

B Withdraw the pivol (Mem 23 using a M 12215
puller screw and a slicng walght puller pg
ghown in Fig. B.VIINIQ,

7. Remava (ha tiange |Item 300 with bushing
and, finally, the lavar (Item 27},

8. Remgve 1he bushings (em 31, Fig, BV
reggeciively Iram Iha flanga (Hem M using &
suilgbla drive bar and {ram the axle bracked
uking a bushing puller, & bndge and g univer-
sal puller. (Fig, B VI,

The remcwval of the (t3nl whaal spindles and
hubs can be done lor edch wheel withouw! femoy-
ing 1he front axte. as follows:

FIG. B.¥VINAQ AEMOYING THE STEERING
LEVER {27) FIVOT (29

1. Remove 1he hub cap (nem 4. Fig. BT Cor, Flunge (300 capscrews; M, Sikding-weight
and loosen the nul ey Gl followsng the typ pulkir; R, Reduclion: 1. Drag link; 3. Uppar
rarmaval al ity cottsr pan, bushing llange; A0. Tie md
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FIG. B.¥I11M1 REMOVYING THE BUSHING (31}
FROM THE FRONT AXLE BRACKET
P. Bridge: T. Puller rod; 2. Bushing puller

¢ Logsenihe lrcni wheel capscrews (Hem C..

1 Apply ihe hand brake, ard Block 1ha drive
wheels, raise the tractar o4l gnd aad sal ine
gale down on bwa shap stands as showf n
Fig. 8.%1I"2.

Remaye the frent wheel.

Remave the retainng belt and n jltem Ca,
Fig. B.YNKiz2)y and remawg the whegl spendle
(MHem 237yand hyb together, to be disascemtl-
ed laier on the warkbench,

4. Aempve the bushings {Iterm 32 Fig. B.vIING
fram 1the beam extantgn ysing the aniversal
pullars already quoled.

See "Fits and Tolerances” leble for all mating
parts prgvaopsly CoOnsidned.

Al assemily, lake good ngtice of the IoliDwing
cauligns:

1. The washers jltem 22, Fig. B HIS) (Hem 220
shall ba nstateed wilh 1he il scralls facmy
the wathers {|bem 23,

2. Be surg ta meael lhe labolatad iokgue e
QUIrdmenis,

Wira lach the scraw (e C.z Fig, BAIIE)

Corplels the azsembly by lubricating 1he ax-
lg 1rpnnion, sleegring levar. wheal spingdies
and by lilling Lthe wheal hubs with whes|
bedring greass.

B5313

FiG. BVNMZ2 REFLACING (REMOVING) THE
STEERING SFPIMOLE {21) COMPLETE WITH
WHEEL HUB (24)

Ce. Sleering lever [1F] zatscraw; 17, Slaenng
Igver, 22. Bronpe 1hrusl washer; 23, Steel 1hrast
washer

A5a2

FIG. AVIII1I SELF-LUBRICATING BALL JOINT
Co. Nul s#curing slearing laver 10 ball pivgt;
13, Ball pivat: 14 Tepersgd nylon bushing:
15 Seal (14} rataining spring; 16. Dusl cap
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FIG. B Y14 CHECKING FRONT WHEEL ALIGNMENT
(10 mm, = 28" 15 mm. = 18/327)
a Caster check; b, Tod-in chech

FROMT AXLE CHECKS

Check \he Irgni wheel seftng and sleering ar
lollaws

CHECKING THE FRONT WHEEL ALIGHNMENT

We recommend this chezk (olowm] avery
alterabion of 1he tread adsiment ar il from s
thow abngrmal wear

The irend whaals, sel 1or atraighi-2araare menon
should be inchngd 2 ¥ wilb respect 1o the grownd.
cormespandng 1o 3 dulerence of abaot 19 327 (15
mm.| belwesan the whasl gisc im (Dagram a. Fig.
B.YIIM4) and paralisl by 1he Iractor [ongdudinal
a5, HOwWevET, & mMaximum tosan of S8 (1]
mm,}, measyred belwssn 1he nms ol the disgs is
permissiblke {Dagram by, To correct, adjus! the
erd of fghl Ede tleod,
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B.IX FRONT DRIVE AXLE {SIDE DRIVEN)

DESCRIPTKON

The lbur whee| drive (DT verslon ol the lraclor it
gblminad by replacing the Iront axle of the tractor
with 8 hpusing 1hat has a cenlrally pivpled dif-
fererdial. Thro ugh the use o1 & reductian gearbox
iFwg. BAXMT), iocdated on 1he side of (he gaarbos,
power is lransferrad fram the Qearbor 1o the
feduation gear to the fronl differential via the car-
danic %hafy.

The planetary 4x3 of the diflerendial transmol Lhe
meaifign 1o (ke ront wheels by lwo homakanatc
joimtg,

The front lransmission is angaged by shilling up-
ward ihe control [avar (M, Flp, BIXME).

FROMWT DRIVE AXLE REMDVAL

1. &pply the hand brake angd [nserl wopd
wedges g blatk 1he dnve wlieels

Z Hemagwe 1he Iransversal andg 1he 10AQludngl
drag hinks.

i Pipce B fiydraulhis Atk under the front arxle,
remove Iha Swinging EXHe relgining screw
(Marm 513, B iy and linally (e swirging
axle by means of puller A iFig. B, B1XM1].

4. Ralse the Iraclor, remove btha drive shall
relaining fhreaded rng, remowe the fronl
drive whaels (Fig. B.[X2) 1xgether with 1he
Wjcand  ¢roas and the fork, campletaly
assembled and recover the we KArust
weshers

HOTE: Prigr 'p remowving the casing under the
tractor i is agvigable tg lposen tha front whesl
relaining gcrews in order 1o make sAisy IBE fur
ther operaligna,

FIG. B.IXY REMOVING THE FAONT DRIVE
AKLE SWINGING AXLE
A, Puller

FIG. B.IXI2 REMOVING THE FRONT DRIVE
AXLE
C. Aclling liciure; 2. Drive shafl; 52. Swing Shalt

DISASSEMELY

Tha lallawing oparalinns and hQuras acs raterr-
g only Lo tha dliferental. sieanng kKnockle and
helt wheel hub assembly, lor ihe nght whesl the
procedure is simalar.

In prder to lacilitale (e removal fic e Trom &zle
on a Eupl‘llﬂll'l. esmantle ihe 1ront drive asle as
eliows,

1. remgve the ltont wheels, compielg;

2. remgve BssEmbly ol U-jaint £ross, flange and
lath mlter Berewing back the nut which
prataecis tha grodves against dirt;

A remcee the sleering lavers, tight ang lelt
fiterms 3 and 4, Fig. B.IX3 {opgather with
transversal drag link (5) a4 an assambly.

FIQ, B.IX'3 FAONT DRIVE AXLE, COMPLETELY
ASSEMBELED, FITTED D& ITS SUFPORT

T. 4l plug; 5 Transysrasl drag link; 3. Steering

lavar, R.H.; 4. Siaering laver, L.H.
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FI5. BIXd REMOQVAL OF SPLINED HUD
8. Hub gover

4. sorgw Back the screws and take Ihe splined
hutr out (Fig, BAXM), screwlng the two
gCrews uf Into 1he cover (hraaded holas;

&, remave the bends of 1he washer {llem T, Fig.
B.IXM10p and screw back the splined ngt {lem
%11, Fig. BJAXM1) ang then by means of a
puller, if necessary, remove the Irgnt wheel
hyub (10)] ang the oyler bearing.

The guiar races o 1he 1w laperad mollar bear
ings can ba rémaved By medans ol the puller

6 Removs \hk forawE {Iterm 510, Fig. BAX11}
the Mlange (ltem 13, Fig, B 1Xr10) with the in-
ner race of the inner raller earingg (1) the
ol fing (12 and the bushing {18}

7. Withdraw the joint guter 2uig (20) and tne Ball
jomd (27).

The inner race of (he inner lapered roller bearing
and, il naed. tha ouisr axis Hushing mus! be
removed from ihe lange by means o the univer-
sal puller (Fig. B.I%/%).

B. Take the joinl body (tem 22, Fig. BIXH0) oul
and then withdraw Ihe ol auns {23) by 1he
yniverspl puller (Fig, BIX/GB. At the Same
time, remegye the threat ring {tam 159, Flg.
B.AXI0).

8. Remove (Ne Screws and the relaining ring.

10, Aemove tha Cular zxaling ring of he joinl
taking and recovering Ihe plale In ordar to
limit the s1&aTing.

11. Withdrgw the steering |ever shalt tby tha
puller (E, Fig. BT recovering the shims
{1em 1, Fig. B.IX11) and laka Iha jolnl casing
oul by downward incliming. Asilt, only lam-
porary, the stegnng levar shail only by tha
twir sprews and wilhdraw 1he lower cover of
the joind By the puller,

FIG, BIX'S WITHDRAWING THE QUTER AX1S-
BUSHING OF THE FLANGE BHY MEANS OF THE
UNIVERSAL PLILLER

FIG. BIKE WITHDRAWING THE JOINT A%I5 BY
MEANS OF THE UNIVERASAL PULLER

FiG. BT WITHDAAWING THE STEERING
LEYER AXLE 23]

E. Puller; 23. Siooning laver shalt; 28. Joinl cas-

ing; 2B Saaling ring
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$2. Drair tha [obricating oil from the diflarantial
CaBing.

13 Scraw back the self-locking screws (657 and
ramowe tha sphericgl bracket Hlangs from Iha
diflarential caging, recovenng 1he Sisering
clamp {lvern 58 Fig. B.IX"&) and O-ring bet-
ween the 1wo Nanges by dismaniling the
sphencal bracks {Hem 28, BIXMD) logeiher
wilh 1he bushng (25], the ail ring [24) gnd the
HEAring Guler races (274

The lapered rpller beanong ouler races of the joint
cagmng should be remavad by (he pullar. When
necessary (0 replace (he Bushing (251 and the oil
FIfg (245 use special toots,

14 complete remgval 3 the differgntial dove pi-
nion {Ilam P, Fig. 81X 2] from the differen-
Lal 350G is carfied oul By Strewing haghk
1he self-locking screws [[lem 55, Fig. 8.1%/11)
and dismanting s components aler taking
iyt the Bardaws,

Be carsiul whan withdrawng 1he Gil rimg (48] 1he
Sy dev®r Ly B8 Supporied Of the Suler race, so
as nod 10 damage 1ng s&aling innar surface.

15, the 1wo guter raCes of tha tapared rallar bear-
Ing {40 angd 51 and (he Anar (3ca can be
remoyed 1ram bhe Suppart (33 and fromm the
detiareniial driva shatt (45 osing e univer-
£ fuller.

16. by withdrawing the right joint axis (Hem 55,
Fig. B3y and el jgind pxig {17, by sCcrevw.
ing pack the self-lgcking SCTews (S|, the dil:
terendial casing should b2 complete separate
Mecm the Tranl drive axle assembly. Recowver
Ornngs (29 and 42,

17. remawg the dilfergntiak casimg by SCrewmng
batk the screws {54

FIG. B.IX/6 WITHDRAWING THE HUSHINGS OF
THE FRONT DRIVE AXLE SWINGING SHAFT
A, Elsglic buahing; B Tenslonesr; C. Aride;

B3. Joinl axls, R.H.

FiG. B9 CIFFERENTIAL AND BEVEL
GEARAING
83, BEevel genaring selidocking scraw; 10, Dif-
leran!ial casings retalning settlocking screws

18. 1the Suter and the innér races of 1he two
tapered roller beanngs (Hem 32, Fig. BAXAR)
can ba ramoved from e diMarenlal casng
by the pnlversal puller, The adjusing nuls (L)
shoyld be screwed back gnly afler laking the
relaning ping oul.

The spider pinion casing (Fig. BAXO should be
dismantled by sérewing back Ihe sgli-Hocking
gorews {83}, bevel gearing (11] and selt-iocking
screws (10)which relain the 1wo differantial hall-
casings,

When delaching he planglary piniQns (tem 36,
Fig. 8.1X12) and tne spider pinigns (37 recover
the thrusl rings {39 angd the diflerential drive pi-
Nien Aojusling SCrews (35,

When withdrawing Ihe bushings item 53, Fig
.1 1] af fromt drive axle piviling shall use ihe
untivarsal pullar 12 which an &lastic bushng (Fig.
B.1X/8) musl be adopted. Tension (he puller and
by means of & plpe apply irom the plhar end of
{he rpuller lighl hammering until complele
remevel of the bushings.

INSPECTION

The maasurdmenis and checks indicaled eler Lo
catd in lhe labie on page 140

The sinicl comptianss with 1he mentioned dalg
Indicate il the panl can be used or must e
MepiaGed.

1. Check lor (b wear af Lhe spiger pinign 1eeth,
ol 1he planctary pirmons and o WhE Deegs
gEanng.

2. Check the glearance belwaan the joint

grooves (Hem 23, Fig. B.IXM0) and {hose of
the spider pinigns Jitem 36, Fig, B 1XM2},
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FIG, BIXA0 HUB AND LEFT JOINT COMPOHENTS
5n, Splined nut: [ Adyusiing plates; 5. Outer cover: 7. Washer; 8. Adjusiing splinad nul; 9, Tapared
roller Gaaring; 10, Hub: 11, Taparad roltar baarng: 12000 Ring: 13, Flange; 14, Aslaining screw;
15, Join} casing: 1€ Stearing laver anke; 17. Joini iower cover; 18, Bushing; 19. Thrus! ring; 20, Joint
culer axis: 21. Unbvarsal joint; 27 Jainl body, 23, Joinl snner Axis; 24, Ol ning; 25, Bushing;
26. Spherical support, I7- Tapered roller bearing; 26. Seallng ring; 24. D-ring

FiIG. BIXM1 FRONT DRIVE AXLE CROSSSECTION
51, Beval gearing rrlaining scrde; 52 DHifscential cazing relainlng screw; 53, Scrow rateining the
frond axle on diflarenlisl casing; S4. Dilfarential cover ralaining scraw; 55 Dillersntial drive plnkan
suppert relaining scraw; S6. Dilisrential drive pinbon shalt nut; 57. Screw rataining the spherical sup-
port on ol Herantial; 53, Joint lawer cover relaining acorw; 59, Sieanng lavar axle reteinlng scraws;
S10. Screw relmining tha llange an the joinl casing; 511. Redaining nut; 512, Hub covar releining
screw; 513, Retaining screw; 1.-1a. Shims for beanings; 1:-1. $him; 1e1s. Adjusting porew; 7. WasheH
6. WUl 12, 24. Oil ringa; 29, 42. C-Ring: 48, DIl ring; 52. Swinging aate; £3. Bushing; 54 Thrusi rings;
S8, PIn; 55, Joint axle A.H.; 56. Axle, 5B, Pin
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FIG. RIXI1y DIFFERENTIAL AND BEVEL GEARING COMPONENTS
F. Bavsl plon support, complete, 1.-1. Adjusting nut; 1.-1. Bevel pinion bearing adjusling rings;
30, Oillergnlial casing covar, 2. Quring; 3Z. Tapered mller baaring; 33. Casing, L.H.; 34. Bave! gear-
ing: 35, Planelaty pinion adjushng nng; 36. Planetary gear; 37. Spider pinian; 38, Spidér pinion shall;
38. Thrusl ring: 40. Casing, A_H.; 41, Dillerenlial casing; 43, Bevel pinion support; 44 Sealing; 45. Fi-
nion shall; 46 Washer; 47, Ftange; 48, Qil ring: 49, Tapared rollar baaring; 5. Bushing; 51. Tapared
redler bearing; 59, Bavel pimon BUgpar] caver

3 Check the pressure 131 ihe plangiary pinign
adyusting nings (35, Fig BIXNE). the speder
proign thryst nings (39), 1he axis thrusi nngs
(8. Fig. B.aX"1{). az weli g2 the thickness of
the nng |54, Fig B.IXN 1) Far ihe fromd drvve ga-
le swinging anis; 3t the samE Time. make sure
the contact surlaces to Le in good slale.

4 inspecl thee lapared roller Desnngs. they
mukt fraaly rolale, wilhcol jammings and ex-
EABSivE Weal

£, Gheck 1he cigarance ol ihe homglinelic
joind, teing carelul (@ lnzsure 1hat the joim
body (22, Fig. BIXM0) % not dameged gnd the
surfacas in mollon are withoul scratches and
of & correc] hardess,

&. Chack fur the Rub Ihreaded holes (10) retain-
ing tha splined flange (13) on the differantial
lelt caging; their thréad myst be n good
Londiion.

7. Chack 1he condition ol the seals and replace
the damapsd ones.

REASSEMHLY

In the following pages i1 was considatmd Ihat the
Irant drive asxle was complately dismaniled; thal

maans Iha azsembling oparaligns are réelsring
1o all parts gither ngw gr already used fournd in
gaed condllipn by inspection.

The opsralons following to the assembhing
phase should be the same, Ihe clearances and
Ihe parmiszible |Imita of wear being in atcor-
dance wilh iha specil|cations.

The bayal gearing and tha differential dowve pi-
nigns CEn be changed onby together. Thay ars
detivered as spare parts anty |0 pairs.

The beanng mounting snd dismantling -
lHone ghclgd be carried ool wilh sgacial 1ools
and lintures lor #ach BeANAG, Naving In view 1hal
Ihe pressing lorce can nol be iransmilled by roll-
ing &lamantis.

All Lha componends, planelary pimons, spidear pi-
migns. bevel geaning, bevel pinipn must be clean:
ed wlthout hammenngs and visible delatis.

ASSEMELING THE SPIDER PINIONS INTO THE
CASING AND BEVEL QEARING (FH3. BUAXMZ)

1. Inzan in ardar on Ihe Spider pinion shatl ihe
InruEl ring (38), two spader pitions (371 having
Iha peyel side inward and again athrost nng.
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Z. niraduce inta the night casmng @ planelary pi-
Tion (36) anly after liling an adjusting screw
A3 onois cylindrical side.

d. Fil on the planetary pinign the shatt. already
prepardd, lizing the pin of he shall in the
right caseng hale.

4. Over 1he splder pions pul (hee second
planetary pinon provided welh adjusting
BCraw.

& Ower them apply the lelt casng and lighlen
the sell-locking scraws {(tem S Fug, B IXA11}
al g lorgue value of 18.25 M. 0%, {24-34 MM

B. Check, rolaling by hand the claarance bt
ween plang{gry pigns and sproer pomions
flanks which musi be within 006 008 n
(015020 mm, and can be et by means of
Ihe adjushing nngs,

They must rotate resly.

Alter parfarring 1his aparatien, remaye the |eM
Casing 50 thal 1he planaiafy Comnon and the 1hros
tifg 1 remamin 10 the righ casing gssembly

T Rress on Lha bevel geanng 1he et casing
and hghien {he sefI2CKINg Sorewe at a ton
que al 31.36 s H9-TE N-mj

B. Ingen Iram {he mnside 1re 1wo botlons M12
and fully fighten therm owih (he rasIacive
NS and secure by pending circlips,

g Assemble the two casngs and hghisn iha B
Screws previausly removed. &t a torque of
1825 1t ks, {2434 H-m).

10 Swmulanenudly oress Ehe inmer races of tha
Tapered rollar baanngs {(tam 32, Fg. Bax2)
an 1N 1wo CASings.

The establishment Igr the shims 1or the bevel pi
Meif s Mage by means of 3 device as indicaled
en Fig, B.Exr13

1. Prats inside ihe dillerenlial drive pinken syug-
por the tagerad roller btariﬂgs iMMer rasns
(19 and 51)

¢ Insert o the gdpusling Jevice 1The ringr races
of the tapered roller beanngs (A0 and 1) and
the drive ginian suppor (43); finally 1ghten
the devics nyt. Then rotate the drive pinion
sypperd about 10 terna in order 1o maal
1he fillers on Lhe races; measure dimansion
L. {Fig. B.I%3

Hemave the parts irpm 1he device, wilhdrgw the
drive pinion sugpert @ang Ll wn place the beanng
inmer races and ine Bushing Maasora dimanson
Ls.

The shams thickness must be as follows 5, =
{L--La) + .00 . 005 MM}

_
g g%

r.ﬂ'.ll" “a
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FiG. B.I15113 ESTABLISHING THE THICKMESS
OF SHIME FOR THE DIFFEREMTIAL ORIVE PI-
HION BEARINGS
Fd. Spring lapped; B, Outer bearing guide; T In-
el bearing aupporl; A, Compraszed spning:
Ad. Shalt; 31, Bushing; 43, Ditferanlial drive pi-

nign; 48, Quier bearing; 51, Inner bearing

Ingert again on ihe device 1he bearing inner
races {49 and S1p gnd 1he drnve pinipn sypporl,
lighten the déwiee Aot and tit thée devige int.de
1he dilerential casing (Fig. B.1XM1&).

Fil Ing four sorews and rolate (he davics aboyt
10 turns [0 both giraciiong lor @ progar Hithing af
the besnng raliers, Then mgert i lhe difterential
casing 1he dewice plale and liz il by 4 screws
Tighien 1he threaded shafl ol the device ufitil i

FIG, B X4 ESTABLISHING THE SHIME
THICKNESS FOR THE BEVEL PINIOGN

A Ao Fio Adjusting nut: &;, Compressicn spr

ing: C. Wranch pin; A.. Bearing nxle; D. Stop;

Fe. Main plate; E. Screws relaining the device an

Ihe haysing caver. 61, Casing cover; 54. Bevel pi-

nipn syppor; 74. Culer bearing, T5. Inner bearing
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it lockad by the atop (D, Fig. BIXMd). Measure
dimansion X and check gn 1he drive pafon the
permassible areor .

.ﬁ.l.‘:.i.uTHJH: Maagyre gimensian X only alter ad-

iwaling 1he spring Al 80 thal 1he bear-
ings suppor rolatlon |5 made uslng a
lorgue [nohcetor handle wranch.

Tha shim Nicknass fof ibe drive pinion should
be. & o {X - &) in. {mm.].

Remove lhe plale and thee dnye peragn §uppoart
from the devica, [hé innar races of {he bevel Sy
pﬂ-l'lﬁ and the drive pinlon Support,

Yo raagsembly (he bevel pinign support wilh the
baval patagn, neen on the bevel pinitn 2 $him
and Then press on (he bevel pinion shalt bhe ine
ner race ol the reller bearing (em 51, Fig
B.1x112.

1. Infroduce Ihe bushings (50 the shoms () Pot
Ihe driva peongn Beanngs and finally the bevet
pirmon suppor (435

2. Prass the bearing mner rece (311 on the bevel
parngan.

3. Fit on the support the ¢il ring {48) aMer mzer-
ing the gpnng Prigr 10 pressing Whe Sealmg
wial: be coated with lithium basa wbnicanl
grease in e sprng localon and on the spal-
g hog

4. Fd the bevel pinion suppard cover (591 on lhe
pinicng seppan by fulty hghlening the 3
Screws and securing by Sirchips

5 Insen the splined 1lange 47 on the shali,
then e washer (461 and (ighten the splingd

FHi. #.1XM% CHECKING THE DMFFERENTI&L
DRIVE FINICH ADJUSTMENT BY MEANS OF IN-
SPECTHIN MANDREL
A. Guiding mandrel in 1he casing cover boring;
B. Mandrel; C. Checking quadranl with limiting
rode of intervals of 004 in_ (0.1 mm.); D. Guiding
mandrel lor the boving of cazing covar bearing;
E.Plug; 1. Bavel pinion axle: 47, Diffarntinl
caking; 43, Baval pinion support; 45, Bews| pinian

e A%, Inner bearing: 5. Outer baaring.

nut {54 al & lorgue value al 217-246 1. 1os.
(Z84.3591 N-m], finglly secure it by & cotier pin.

BEVEL PINIOMN SETTING
Ta check tha adjusiment ol lng bevel pinion.

1. Fiton the diftarential casing ithe bevel pinicn
apppari, almsady assembled from Lhe
praviaus procadure, 2nd provided wilh GO-ring
{44} then liz il by belf-locking screws by
tighlening thern al a larque of 31-36 11, lbs.
{63-T& HW.m). Aolale the device about 10
revolutions in bolh direstlipns for a spilable
fitting ol 1he bearing rollers.

2. Fix in tha dilferantial casing (he adjusling
devita and check for dimension FO|Fig.
B_1r15).

Aller withdrawing the adjusing device from Lhe
fasing. scréw uf Ihe adjusting roel in the cating
and press the sular race of the beanng {40

Make the same procedure for tHe CAXINg cover,

3. Fil ihe Q-ring o0 {he casing cover, apphy e
Eover a0 (b Sa%ing by (he 3crews providad
wilh snap rngs lighlerung them al a lorfue
vatue of 33-36 11, Ibs. (2549 H-m}.

4. Screw up or back the shims (l: and L, B 1XM12)
until the 10ad torque necessary 10 rolate the
ditferential by means al 1he splingd flange
shauld reach 3 walue of I62-306 N, IbE.
(491686 M.mj; &1 the same lime, 1he
Cledrance oelween the flanks: of bevel gegr-
ing mus! be wihmn 006-DOB . (015020
mim.p. Aiter finashang 16 adivsiment, ook the
gaver nut ty 1he ralaimong pln (30) and finally
apply a rphber Qering.

5 Scrow back two ol tha gcrews retainmmg the
pinion sugport on the cASiNG and wse them 1o

FIG. B.1XM6 THE ASSEMBLING POSITIONE OF
THE STOF (58} AND OF THE STEERING 5TOP
PLATE (57|
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FiG, BIXIT ADJUSTMENT OF THE STEERING
AXIS BEARIMNG CLEARANCE

C_Shim »el; V. Scraw for adjusimant check:

16. Stparing 1avar axig; 17. Lower cover

lix Iha prolection at a lorgue valug of 51.56 f1.
InE. [E9-TE M-

TO ASSEMBLE THE JOINT CASING WITH THE
SFHERICAL SUFPORT:

1. Prepss on tng spherical suppors [he Baaring
outar races (em 27, Fig BI1x0, the
Bushning {25 then fit on the support 1he ouler
sedling rirg {28 which i& relained by scraws
gn the ring (14}

£ Alter insading 1ha C-ring (29 lLighten the
stfaws al 4 iorgus of 672 M, 1k (88-87 N-mij
and lix the steering siop plete (58] &% Shown
an Fig. B.YHINIE.

Tre adjvsiment of (he clearance of the lapered
ril [&r Dxaring of the stegting axis [3 carrlad owl,
as foilows:

1. Fit the sleernng |lever axia by four Screws
wilhou! shims and ingard om the axlg lhe
lapered roller beaninp Inner raCe (Hem 27,
Fig. B.Ix10)

2050 e el

2. Fivihg pint casing {llem 15, Flg, BUXMY on
the sphanical support as Indicated on Fig.
Bxm1,

3 Placa the tapered roller Desrlng innes rece
@7 on the jeind lowsd cover adla {17) by
means of acrews withouol shims.

4. L#l Ihe Iwe mces gat cold, Lhan tighlan Ihe
Mowsr cover Dy two straws prolectad by o
1hine layer of gil, Tighlan altérngtively the Iwg
screws by 1he torque wrench sl a lorgue

value of 34 (1. Ib% (3-8 N-m) by conlinual role-
llon in bolh diractions of the joind casing hor
A proper Tilting o thx bearings.

5. Chech the play Detwaan Iha |oinl Iocalion
and the sleering axig by uslng the shims, the
Measufemanls DAing always coried ool in
Iwd cpposite points and eslablisheng 1he
arithmelical mean ol Ihi lwa values.

€. Add .00din (0.1 mm)lo the gblained valya of
thé play and dividé into twd agual quantitisg
wEing The shims (L ardd ).

7. Fil tha shims, replace tha scraws used Ior
sstabhshing (the 3him (hicknass by Iha
acraws (Y21, Flg. BAXA T and tightan at a lor
que ol BT94 It Ibs. (11B-127 N-m}.

ﬁ.GALITIﬂH: If ihe vaiue of the som 3ei 13 not

possible o be divided into lwo egqual
guantitigs it is parmiied to osa dil-
ferent values having in veew MOl 10
changa tha total ona.

For axample;
The valugs ol the measursd plays: 032 + 008
in. (0.3 + 02mm.)
Tha arthmetscal mean 012+ D08 = 050 (0.3 + 0.2
2 .
= 0. 25 mm )

Tedal vatue of sham zel 00 - 004 = 014 in.
(025 4 G.1 = 035 mm.)

Tha shim values may be: 008 and 005 im. (0.2 and
Q15 m ) inditlarently If arg upper or lower ide
fitlad.

Fil Ihe oil ring {llem 12, Fig. B.[X"0 aftgr having
coated it with [Ithlum baza [pbricant grease, the
thrust ring (19} and (he joind ax|s (20 respectivaly
23) 1ogelher wiih (he jaint body (22, Apply the
seiling ring (28) then the ring (14) and Hitn s
place he clamp which limits the steEring as
shown on Flg. BAXE

Fin tha joint locatkon with lithiym hage lubricant
grease.

FIL the right staaning lever by Lhe self-locking
scraws at & torgue ol 8784 11, |ba,

Anspmbia the cuter axla gnd the Hange 1o tha
joint (15, Flg. B.IXA4)L

Fit on the lenge the oil ring (itam 12._ Fha.
BJXA0y, ingert the laparad rollar baarnng inner
race {11) afier having haalad 1| on the ail Bath al
178184 *F, (80-00*C.), for aboul 20-30 minulas.

Iniroduce in Iha flange the culer axis ol tha jont
{20} and togelher with the jainl ball (21) NI the
joint bedy (21). RApply a saaling and tighten the
mCcrews retaining the llanges on tha |int bady at &
torgue of 5155 fl (ks (657G M-my),
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ASSEMBLING THE WHEEL HUB

Press indo (he wheel hub {10 the tapered roller
bearing ouler races (9 gnd 111 EHI vwlh fithiom
base lubricant grapse (he Pub ingige bewaan
the 1wt bearings pnar o mauntng an tha 1lange
the culer lapared Toollar baanng inner racs,

ADJUSTMENT OF WHEEL HUB SEARINGS

Tighlen ihe 1lrst splined na {ttem 511, Fag.
B.1G) by conhinuous ratatian af the bul in bath
direcligns unll fesng a shight braking; than
serew back \he sphingd nul in ardar (o3 permit a
freg rotation of the hub withouwl any pitay Bend a
washer edge {71 imto pne greova af (e Ayt and
tighten the sacond splined nel al & 1orque o
362434 11 Ibs. (491588 N-my).

nirpdyes ingde Hlhiom base lubricant greass,

HEMARKS: The twa splined nuls musi ba futed
having b cllgrchamdering o wards
ihe Bearngs, as indicated on Fip.
B.lxMT.

Fil me sahned nub &) by tvighening 1he $&rews
wilth salllachang at a targue of 5572 i 105, (EE-SE
M-m.

Fepeat Ihe procedure lar the lglf s.de.

SETTING THE FRONT DAVE AXLE

Fii the driving wheels, caompelely posambled
with Traneversat drag lirk.

Twghten the sall.loChang nuts and (he universal
snhafl coupling Mange relpining screws al a \or
que walue af 3640 11, Ibs. (28-54 MN.m).

Frib ther caging with ail by the plug (T, Fig. E.1Xr3)

WWhen camying out the assembling operalians,
repeal the reverse progedurd as (hdicpeted tar
remoyal.

Afiar linighing the teaszembling, grease |he
tphned joind and tha universal jaint unil the
grease feaks out by the universal joint ceniral
trap. To carry out this opafalian wse & greasa
gun.

RUNNING: N OF THE FRONT DRIVE AXLE

Gregse willh lubricant prease tha [2in] lggations
tntough tha (hreaded plug hotes provided wilh
sealing rinps.

Tighten Yhe preaasrs into the wheel hubs &nd
ALRBring lavers.

Fill tha diMerantigh casing wilh the recommend-
ed Gil up (o The level of Lhe plug.

Fit ¢n the ruantifng-in bench the frant dover axie
and el it operate Tor § menutes at 4 spaed of 1800
TP,

AlLIha same lifna, check lar:

= mbnormal fose exsesding the madidm level.

= gil leakages @l jaints aAn0d 3eamMngs.

— gbnermal hegling of the moving parts.

= il 1he hub presenis & slight wibraban whin
the parlted angle By the stop DIALES.

IMSPECTION

Make sure thai the nuts and (B 3crews Fom 1he
above-mantignad table gre lightened 1o the [or-
que speciiication and thal they are securgd.

Make surs (he runningan pericd of 5 minuias 1s
carmed oul; during 1he rgnningon 1he 1iranl crive
axla mus! sitictly comftly wilh ags dallows:

=  tront drive aade mus! not gal kot

= froml drive pxle musl mol present abnormaa
Noi%a;

= no [EakAges ara permitied,
— IhE SeEring [Aveis must 8350y rotals;

FIZ. B.IXM8 MEDUCTION GEAR (OF FRONT
DRIVE AXLE FITTED OM THE TRACTOR. ("ON"
POSITION OF CONTROL LEVER IS INDICATED
BY DOTTED LINE.)

51. Scraws fizing the sptined fangs with o-joint;
5. Scraws reimining the casing on the dillaren-
tad casing, M. Reduclion Quar conlrol laver;
A, Raduction geer; 1. Shall
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FIG. BIXM9 KINEMATIC DIAGRAM OF FRONT DRIVE AXLE
R. Reduction gear; D, Differaniial, &. Joint; 1. Driving gewr; 2. Doubls-gear, intermadiele, 3. Gear;
4. Splinad shall; 5. Cerdanic shatl; 8, Unlversn! jelnl; 7. Drlve plnicn shall; & Planelary gaar, 5. Beval
gea! ring; 10. Ceging, L.M_; 11 innar axle of joini; 12 Joint body, 13 balnl eesing; 14, Flange,

15, Quisr cover; 18, Casing
FRONT CGRIVE AXLE RECUCTION GEAR

REDUCTION GEAR DESCRIPTICH AND
CFERATION

The redutction gear of the front drive axks s
Ipcpted an tha frent lell side ol the difsrantal
Gasing of tha frond drive gxle. || £onssls ol g gear
sliding gn a sphned shall

Due to 1he reduclion gaar M contrgl and angag-
ing fork, tha gear {(lem 4, Fig. B.1%21] ol the
reduclion gear can be in mash with the in-
lermediale pear which recewes the rmdlian lrom
Lhe drive pinian shall gear.

Reduclion geal wangmisgsion ralia: 2,108,

REMCVING THE FROMT DR{VE AXLE REDVE-
TION GEAR FROM THE TRACTOR

Aamove the silencer (it i is ol & type lowards
greund) and the lefl platonm.

Scraw back the yerews (S1, Fig. BIXA7?) retalning
tha log Udgolnl orags and iha scemws (S relain
ing Lhe radociion gear an the dillarential casing;
finglly lake out the compilete reduction gear,

DISMAKRTLING THE FRONT DRIVE AXLE
REDUCTION GEAR

Proceed mi IoHows:

1. ramaove the reduclion gear control lever {tam
M, Flg. B.IX/20 and the two irglips lor shalt
{21}, sCréw back \he adjusling screw {24),
retavering tha pall {22) and the spring {23),

the conteol shafl (1E] and the coupling lork
{7

2. rAmoye Ihe Cower Iataimng scrkw {30 and

ihan the splined 1langs 16) by rmsans ol ha
univarsal puller, ax shown on Fig. B.IXM5,
withgfaw the rear Baaring (14§ from g loca-
tion of Iha caving, 1he leck fong lor shall (15)
and firally {he compisa gplingd shaM (5.

FIG. B.0r20 DISMANTLING THE COUPLING
FLAMGE BY THE UNIYERSAL PULLER
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FIG. BiX/21 FRONT DRIVE AXLE REDUCTION GEAR, DISMANTLED IN ITS COMPONENTS
M. Reduction gear lever; P, Rut, S¢ Cover retzining screw; 3. Reduction gaar caping; 4. Gaar,
5. Splinad sheit, 6. Splined shait, 7. Coupling lork; 8. Covar; 92, Ub, Bg. Shime; 10, Ol fing: 11. Cirelip;
12. Bearlng: 13. Qil dellecting dise; 14. Bearing; 15, Clrelip; 18, Contrgl shait; 17, Bolt; 18. Washar;
13, Colier pin; 20, Qil ring; 21. Circlip; 22. Ball; 23, Spring: 24. Adjusting scoaw; 25, Nul; Sr, SGree re-
teining 1he reduction gesr on rear axie housing

. A —
“x\ dd
7 B e = = 3
- 43
46

FH&. B.U22 FRONT DRIVE AXLE RECUCTION GEAR CROSS5.SECTION
5S¢ Covar refaining sormw; M. Raduction gear control handlever, P, Nyi; 3. Raducihon gear casing;
4. Gear; 7. Engeging Toek; B, w, b, ¢. Shime; 14. Beraring; 20. ¢ ring; 22, Ball; 23. Spring; 24, Adjwsting
scraw; 25, Lock nul; 43 Inlermediate shelt; 44, Qear, double-typs; 46. Needis bearing: 2E Spacen,
d7. Circlip; A8, Spacar; 49, Scraw
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In grdgr 1o remoye Ihe dogble-type géaar (em
44, Fig. BUXI21) 01 i3 ghsululely necsssary (o
saparale lthe gearbox-tipteh casing 1rom (he
rear pxle hausing. Aller this you MuEl SCrew
back the =trew M9, the plale and the in-
termedhate shalt {43) recovering the bushing
[48) Ihe washers (29) and the complels pear.

1 Then remove the bearing needles (48], 1he
busdhing {2, after withdrawing lhe cirtlips.

INSPECTION

Check theg dismaniled pars according 1o the
remarks gnd technical dala compnged in Lhis
chapier.

Check il Iha (xeth arg not wom ol having in view
wn special the leeth chamilening ol the cortnol pi-
Ao

Chegk tha clzatance belween the driven gear
groaves (4 and ihose of the splingd sheft (Hem &,
CRER

Check the ball bearings {12 and 14) and the nee-
die bearng {Item 45, Fuy. 81321} are fraely rolale
wihaul pamming; make sure fhey are npl ex
cESgvely worn olf,

Make sure the coupling 1ark {7) is not damaged
and worn Gff. Mo seratches are permitted,

Replata the el nng (10 and 20 il W i5 damaged.
Check 1er Ihe glaslicity af the cail spring (23).
ASSEMELING THE FROMT DRWE AXLE SIGE
REDUVCTION GE&N

When re-gssembling (he driving gear ilterm 44,
Flg_ B.1%31] use 1he reveres profedure 35 lor
removal having in view tha IaHowing:

1. the bushing (48] and the shafl groove {43
must be fitted s 1hat 14 permit the PT.0,
gaar rolghgn, as indicaled on Fig. B. 144

FIG. BE.IXI?3 ASSEMBLING THE SECONDARAY
SHAFT {5} IN THE REAR BEARING (14}

A. Fixtiurs for the baaring; 4, Gear; B, Secondary

shail; 12. Front tearing; 14. Secondary basring

For gssembling the raductien gear casing, pro-
caad ak TollowE:

Z. prezs \he il ving {Mam 20, Fig B0 n
cover (8] aftar dipping inoll and greasing wiih
lubsicant grease;

4. apply 1he cit dellecting disc (13) o dha sgln-
e shalt {3). then press gver il 1he bearing (12]
and secure by a lockring for shatt {(11);

NOTE. The bearing {12] 13 poagible ta be nserted
gn (Ma shafl by m&ans o1 & press.

4_inserl the two o rings [200 it 1he reduction
gear cazing after dipping in1o ool and greas-
ing wilh {ubricant grease;

5. ingert the comrol shall (16) through {he cas-
ing &nd [he caupling fork (7}, apply Two lockr-
ings lor shaft (214 g cach and of ihe shafl. on
one 9ide end on the olhx side of the fork,
finally press a spherical cover;

£. M ihe bal (231, then agply onoil the ool Bpring
{23, screw up the ihraaded pan with adjusting
cap (24] and il on It the lock ) {25 wit houl
campielely loCking;

7 imsert in (e casing the gear (4t afrangong the
eowpling fork |mits pand, then thigugh ik the
aplined shall. atready assembled from the
previt s aparalion, with the ball bearong and
the circlip,

#. press on Ihe shafl the bearing (14), secured
by & lackring for shafl (1%} then prass Hnahy
the splined thalt completely assembled wiih
tha bearings in the reduction gaar casng;

4. 1t on the splinad shalt 1he dowar {8) alter hgv-
ing baar assemblad wilh the ol ring and tém-
pavatily apely [V on Ihe casing by 3 sérews
provided wilh &napngs, Chech 1ha space re-
maining batwasn 1he cover and the caging,
Ioka (he cower Gut, insarl Ihe shims (Ba, Bb,
4c) having a 1odal thickness mere than 04 in.
(1 mm.| wilh respecl 10 the indtially meaasured
digtance, fimally 3crew up the Ihree screws
retaining INa casing cover;

1. insert on tha shafl the eplined {lange (&) by
the asll-Haching nut ] provided wih o
washer applyind & torgue of 174102 A ibs
(236-268 M-m).

|nger in Iha canlral hoie of the control lever
(MY 1t ol (A7) with Twd washers, secure Dy
Iwe gotter ping, then insar & control lever
having 1he balt lilted In tha conirgl ghafy mill-
ing and tx Gn fhe casing lugs by means ol a
Bl {17}, Twd washers (18} and hwi collgr plng
119}

17
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THE ADJISTMENT OF THE FRONT DRIVE AXLE
S1DE REDUCTION GEAR

Makg sure Ihe gngaging and disengaging targue
ig of 108 + 14 f1. 1Ips 146 = 18 KH-m} 1ol the ¢con-
trol lever (M}, i nol 5o, make the adjusiment by
means ol the threaded pino well can (241, 1hen
Ik by tighteming 1he nut (25§,

ASSEMBLING THE REQUCTION GEAR ON THE
TRACTOR

Fit o ihe reduction gear casing In the conlact
area. Iha gaskat (27) coaled wilh sealing com.
pound, tnen fix the reduction gear un the rear ax-
le hgusing by 3 scraws M 12 ¢ 1.5 5 5. by ona
strew M 12 x 1.5 x 60 provided with snap rings.
Torque value; 51.56 1, 1bs, (63-7B N-m).

REQUCTION GEAR AUNNING-IN

Redytiion gear gnmngan genod should be car
rigd gul wilh the rear axle housmg completely
aszambleg,

Quring e rupming-in check 1he {ellowing:

— abnoimal ngise

= Lhe angagwg and disengaging musl be
EMOoifly wiihout Jammang

— the gesket geating, no leakages

FIG. BIX/2d ASSEMBLING THE CIRCLIP OF
REAR BALL BEARING

FRONT WHEEL TOE QUT

The propar toecut Ierthe DT tragter is 38 in J10
mm} closer 1ogeiher gi Ihe régs ol Iha nms than
al dhe frond.
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B.X FRONT DRIVE AXLE (CENTER DRIVEN)

GESCAIPTION

The tour wheal drive {DTC] versicn af ithe fracior
Isabtaimed by eeplacing 1he 1rom axde af Lhe trac
bor wiih a hausmg tnal has a cenlrally pivaled dil-
feremisal. Thiough 1he uee Ol & reduchen gearbbx
(Fig. B X1} tocated on Lhe bettam o the gear-
baox powsr of [ransigrred fromm ile gearbos, 1o
ihe redoechan gear, la me fronl differential, via
1he cardan shafl,

The maluon & transmitted 14 the Irant wheels
from tha differential wa 1wo planelary dnve
shalts twoa universal fenis and iwo planetary
sysigms

To engage the four wheel drve, pusk forward on
Ihe manual comiral lewver near ibe lelt Tender.
{ltern 1, Frg B.XI2ZH

FIG. B.X11 FRONT DAIVE SYSTEM
A, Trurmbon kruckle, B. Steering linkage; C. Car:
dan shafl, P.Front drive axle; RC Reduclion
gearbox; RP Planelary drive s$ystem .

FIG, B.Xf2 FRONT DRIVE AXLE
1. Front aale casing: 2, DIferenlial spidsr phnion; 3. Differential bevel pinlen; 4. Dillerential bevel
gear, 5 Bavel pinign helder; 6. Gitlerentisl halder: 7. Flanetpry drive shafl; B Ball bearlng aale:
. Universal joint; 10, Wheal hub; 11. Splder pinian halfder; 12 Univergal joint; 13, Cardan shalt;
14. Asduclion pear box cazlng; 15 Reduction gaar; 16, Reducllon gear conlrgl (ever, 37, Steering
lavar
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FRONT DRIVE AXLE REMOVAL

Balare removing the Iront drive axle, put on the
hand brake of blatk the raar wheals of The trac-
Ier, and procead a3 follows:

1. Disconnect tha siesring tie rods {ittem B, Fig.
851 at tha front axle slasring amm and
remive the cardan ghafi.

2- Support the frant of ihe tractor, and unscrew
tha axla pivol pin 1GCK acrew. Drlve qul the
front axle pin By megns of & 3/lcing hammear
Iype putier. {Fig. B X3

3. Remove [he fronl drive axle gnd recover from
Ihe insige of Lhe ax|s support, 2 pivol plo end
washars,

PLANETARY DRIYE HEMOVAL AND
DISASSEMBLY

The planatary deve can Ge ovarhagled an the
IraCior. Inthis case, put on the hand brake angd in-
ser; wedges under Ihe front wheels and pracasd
13 5lep 2 below.

It the front drive asle has bean remcved from iha
treclor, place i on 8 stand lor suppon whila
gverhauling |t, and procaad a3 1ollpws:

1. Remoye tire and rim assemblias.
2. Drain the planelary gear housing ¢f lubricant.

3. Remoye the spidar pinon holder cap scraws
and remaove from locating dawels IFhg. B.XM).

The sun gear fas lgosaly on Iha axle ghafl,
Full the zpider pinion hoicier jrom Lthe bous-
ing, baing caraful the sun gedr does not fall.

4, N necasaary, remove the Spider pinion gears
tram 1he halder by driving gach pinmon shafl
oylward and ramoving (hrost plates end pi-
nicin lrowm The hglder.

If lurther disassembdy is raquirad, 1he Mront Must
b rermaved (Fig, BXIS).

5 Uging & barrel spannar, unscrew the spindie
nul and remove || Ang the washer Work the
Fing gear and fing gear suppor culward &5 an
RISEMEy.

Remove the whaal hob, shims and Spacer
from the &pindle. Remove bolh Inner and
ouler baaring cups Trpm whas| hub. Rermova
il »aal.

8. Unscrew ralaining cap scrows arnd slide spin-
die with seal, bushing and cone gutward over
Lhe axle shafl and. Use x bearing splliter or
unlversal puller to ramave inner Baaring cona
Trom the spindla [Fig. B.X/7). Remove seal
and Bushing.

H required, 1the spindle carner support may be
ramoved at this tima. To remove:

FIG. B.oU3 REMOVING FRONT DRIVE AXLE
1. Anlx pivol pin; 2. Sliding hammer

Pl 3,

FiG3. B.XM FLANETARY DRIYE REMOYAL
1. Ring gesr; 2. Sun gear; 3. Spkler plnion

FIG, 82/5 REMOVING [INSTALLING} THE SFIN-
DLE NUT

Coa. Spindia nut; 5. Baerdng shim; 10, Ring giar;

1. Ring gear support; 13 Bearing spacer;

13, Huby
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FIG. B.X/6 FRQNT DRIVE AXLE CROSS-SECTION

Ci. Mut, cardan shall; C.. Nul, bavel pinian shalt; G.. Screw, pinian guppaert; Gu, Serew, ditherential
support; T Scraw, ring gaar; Ca, Serew, trunmon berrdng housing; Cr Lug bolt; C,, Screw, spindls
shail; Cu. Screw, spider pinion holder; . Spindle nut; 5. Whas! hub bearing mdjustmant shim,
5:. Trunnion thim; 5;. Bevel pinion bearing sadjuctment shim; 5. Bavel pirkon cona cenler distance
and adjustmenl shim pack; 1. Spider plnion shaft; 2. Pinlon thrust plate; 3. Sun gear; 4. Ak
selzcrew; 5 Axle gphelt; 6 Pinion suppart seal; 7. O-ring; A Ring nut for bavel! gesr banring adjust-
menl; & Buahing; 10. Trunnion bearing; 11, O zeal, nxle shai

Lnscrew brunnics @ine Telaining screws and
Termove Hunnion pins. Fasian shims 1o each
Lfunnicn pin and mark iocaton.

Fosilion pry beneath sleel casing of aach dif
ceal and apply bavardgs 1o rAMove.

Use puller 1o ramove trunnign Knuckle from
1ha Bxte carrier sng.

FIG. BX/T REMOVING BEARING FRODM (A
RING GEAR SUPPCRT, (B} SPINDLE

Fowar Tialn « 187



INSPECTION

Claan all parts. Inspeci lor 3igns ol wear gr
damage. Replaca as regquired.

FLAMETARY DRIYE REASSEMALY

1, A remaved, lubricala aach tfronniogn knockla
with g ligh coat of greaze, IngIpll gach Wun:
flon krockle ana dirl 3e@l 0 axle carrier @nd,

2. Posilion the zpingdle suppan ovar the axle
housing guler end, and insiall Ihe Trunnign
pin and shims a: marked duaring
disassembly. Fil the lromnlen 2nd shims S0
than 5o E |bs. (222 to 267 M) gull is required
al thw vig rod hole o folgte Ihe spindie sup-
prort. CHEtribole shims evenly on yppsr and
lower lronfiong and tighlen iranmion cap
ECrews 1o specilicalions (Fig BOXIE)

3. Prazs  inner bearing cong antd  Spondle,
Aeplace s#al and Buwshing H required, and
slige spendla onlo acie shalt. Tighten relan.
ing cap screws (o sgecilicabigns.

4. Assamble owler bearing tup (bevel lacing
oubward; gngd innar bearing cup (bevel laging
inwarcl in wheel hub. Install hub il geal, hp
trward innar beanng,

& Press ouler bearing cone ontd fing gear sup-
port Ing1all ring gear suppor wilth bearing
cong away lrom splings and secure with leck
ring.

6. Fit hob anlg stegring smndle, be carslul 10
prevenl tha spondie irom damaging e hub
ik soal. Slide 1he spacer gover 1he spindle end
and locate against the wner bearing. Posl-
lien shim argund 1he ouler bearing racs and
inslall 1he st fang AS3emby.

7. Insiall thryst washer and nut, Tighten spinale
nut unkil there is no and play in Ihe hub bear-
Ings, bul the bk rotales iresly, when jurned
by hend. Measura 1orque requited o rplate
thé Fub. If resistance is not whihin 2-3 B8,
(8% 133 Ny pull, gdd of fEmMove 3nims to
oitain 1the desired beating pralpad (Fig.
B.xr).

Rapssembly The planet spider pinlon asssmibly in
the fubowing arder

1. Pregas the naadle bearings flush with Ihe
oular pinion gaar surfaca,

.

FIG. 8.8 SHIMING TRIUNNION
H. Clestsnce baiwesn apindle support case snd
COYar

FIG, B.X/B CHECKING HUE BEARING
PHELCAD
1. Ring gaar sauppart; 2, Ring gaar; 3. Spindbe aut

2, Pgsilion thrusl washer and pimon in planal
gpitkal Support.

3. imstall remaining thius! washar belween pi-
nign gear angd planet support.

4. hllipnmark on phaion ned wilh those on 3up-
prt and prazs in placa.

&, Check Cning and inslall naw cne if reguired.
Flace planel spider against wheel hub and
lghlen aitaching cap screws 1o spacilica
10N,

Boll Hire and rim on whada! b £nd removs axle
suppons. Fill wheel hybs 1o proper laval wilh
recommeandad lubricanl.
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AXLE REMOVAL

If 1he lollowmg procedures haye ool been par-
farmed. they musl be doneg bedgre the gele can
be ramgwed,

1 Dan dwbnicani from planetary delves pngd dif-
lerentual. Posilion s1and of #ither sade ol the
dullergnlal 10 religve gale werght and prayvent
axlg rom gESllahing. REMave Life and fm
assembhes.

£ Pull 1:g rod end al spemdle support. Remove
spindie réfammng AP Screws at Lhe spend|e
supptrl. ang pull planetary AsSaMmbly ©om-
piete

Ta rertcve the gele, lgasen [ack Aul And ramowe
agle sob screw Iopated an 1he 430 oF the axle
fousing

Flace a Block peneaih wner yoke 01 1he ufvarsal
Jae and pry ihe dake outward ontit the 0.ning
==al 1t {rge O the hauwsing. Aemove 1he axle
srhall

AXLE ISASSEMBLY

To disassembie the aele, remove the O g seal.
ex1gral snap nng and snberna! peanng retainng
snap rng. Pull raller bearing 1rgm bearing ra.
laimper gid FEMGue inner retaming snap fing
Press seat fom hogsong (Fig. Boxl100

AXLE IKSFECTION

Clean all perls and chack 1or gefecls Check 1he
asle unwersal for worn of gamaged parts and
reglace as réquired,

AXLE AEASSEMELE

Flace the inmer Boating retaing snap ring in ihe
reta.rer and insert all beanng Locate the bah
bearing agams! mner ralaimng Shap ring. Inslal
the aular refaining snap ring. Inverl bearmg ra-
[aner and inserl Seg'. Lorals (e 5831 agansh -
ner tearing retairamg SNap fng

Shde the D-ring over the seal and of tha beanng
reflainer. Run the bearing r&lalngr and begning
assarHy aver ina lengyih of the shaill, and locana
agamst the snoulder on the axie. Inslall inlermal
nap nng agamsal (he bearing rack.

DIFFERENTIAL REMCVAL

Beilore ihe diferenlial can be removeqd (or oin-
spection or overhaul, the ront drive axle must be
ramivad from the tracicr, and belh ol the
planetary drives and drive axle shafls musl ba
remaved.

Remove diflerential suoppot relening SCIEWS
lem i, Fig. B.XE} and wfl diiferental support
Irdre dule housing.

FIG. B.XM{d AXLE SHAFT DISASSEMELE
(ASSEMBLY}

1. Axte shaft, 2 Inlernal snapg ring:. 3. Sweal;

4. Q-ring waal; 5. Bearing housing; &, Setscrew

groove; 7. Bearing; §. External gamp ring.

CIFFERENTIAL DISASSEMELY

1. HAemove ginion SuppQrt Cap screws || S
Fug. B.X/G} and remeve bevel pinion supporn
from dillerenial suppart. Recover the O-ring
{lter 71, arnd (he shim (Harm 4).

£ RAernove Ine nul {llem 8 Fug. B.X12) being
carelul not 1o damagsa Ihe el seal {llem 11).

J. Raripve the bevel pinion, Spacks and shim
irom tha pemon sppparl by lapping carefully
un (ke {heaaded end of 1he Bevel pofIon.

4. Using & bearing pukler, rémays DREating cone
(lem 5] panion. Remove dusl cover {[tem 14)
from e ponien supporl and press seal out
with ouler bearing cup {ilem &) [nvert pinipn
3upporl ang prass ARer pEAANG Sup 1rom
({1 cTelaly B

8. To digassemble the ditfersntial suppan unil,
remove (he adjushng nng nul (lam 8, Fig.
E Xi11), bearing caps {/lem 181 and 11t the -
farentsgi ning gegr and case assemble rom
ihe differential supporl.

6. Pull bearing conas ram e diferemnial caze.
Unscrew the ralaining screws and ramoys
the rnng gear iram the case. Slide pin Trom
case and remova thiusl pletes, pinitns, Side
gears and thrusl washers,

INSPECTION

Clean all parts and check 1or damaged Som:
ponents, Replace as necesgsary. Maasyure wear
on caomperent pars and chesk apanst
apecilicabion table,
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DIFFERENTIAL AEASSEMBLY

PIMICN SUFFORT

1, Fressa bearing cona {[lam 15, Fig. B X2 on
la pinign shafl am 14), \apersd slde oul,
and geal tightly againsl plnlon shoulder,

2. Place spacer ((bem 2} and shim (nam 12} ontos
pinisn shafl next (o Bearng mnear race Tha
apacar and Shim control Beanng adpust .

A, Press inner baaring cup inlo pinien supporl
(lterm 131, taper oulward. Inverl supporl and
meale owuter bearing cup {taper oulwardp
against mner shoulder. Inslall subér baaring
cane [Ham 5], new lip saal, lip in, (Ham 11}
and gugt gavar {item 10).

4. Inserl Bevel pinion $haM inls panion supporl.
Install {lange (Hem 7), washer (Ham 9 ang nul
(item 8). Tighten the nut to 181 H-ibs (245 4
M.m) torgue. WWind a cord |58 Wurnst arognd
the driva Sleeve and using a pull SE3ke o0 RE
cord. chechk the raling torque o the piraon
shall. Trus torgque musi be 4.2 to 8.4 in-lbs,
047095 N-m} The scale reading shoylg be
38600 793 1bs. (176353 ). Do nel read The
slarting torgue. If Ihe scale reading is less
ihan ihe gbave ligyre reduce the shim stack.
if higher, add shims

FIiG. X1 DIFFERENTIAL SUPPCRT REMOY-
ED FROM AXLE HOUSING

C1i. Ring nul selaty lab screw; €. Cup hoiding

scraw; B Adjusimant ving nui; 17, Ringnud asdaty

tab: 18. Baaring cup. (Arows ddiceis sisamble

marks}

FIG. X2 PKNION SUPPORT CHSASSEMBLED
1.50m: 2. 0-Ang;, 3. Spacer: 4. BEafing <up:
S Bearing; 7, Flangs; B, Nul;, 9, Wachar;, 10. Dusl
covar; 11, Seal; 14 Shim, sdj.; 13 Suppor. pi-
nion; 15. BEsyel pinlon

When corract adjustmant |2 obtalnad, atake nl
al kay =0l on piron shalt. Slide O-ring gver pe-
Rioh Suppan and and Secure suppar 1o difleren-
lial support. Tighilan 10 required specilicalion.

OIFFERENTIAL SUFFODRT

1. Install thiusl washers, bevel xlde gears and
idlar prowon gaars n 1he dilferential suppor
caze. Ptace plnion shalt throygh ginion
gears. Slige the ring gear owvet bhe dillersnial
casa, locking pinion shalt n place, Instatl re-
talning scraws and 1lphien 1o specilicalion.

g. Inalall deflerential bearing cormas wilh Lapar
of each cone guiward. FPlace dilferanbial bear:
Ing Caps over cones and ingart ring gear and
case agsembly inta ditlerential Suppart.

3. Insiall differential bearing adjusling nuts and
bearing caps. Bearing caps ars marked 10
correspanding marks on diflersntial sopporl,
Tighlan bearing cap capacrews unbil lirm
cuntatl |8 A,

4, Tighlen baaring adjusiing nuols 1o a3l and
take up all glask in dilferantial baaring. Ba
mure ring gear i& ol “oading on prmon
shall" Always Yurn s 30 that lockes can Da
inserad, DO NOT FOACE THGHTEHW BEAR-
WG ADJUSTING MUTS, as thas wll preload
bearings axceEsively, Check lhe twisting tor-
que necessary 1o 1he beanng tum. This
should be 108 1o 202 fidbs {146 o 274
M-m), disregarding the (efus AACRSEArY 1o
oygrgoume the inerlia al Uhk Z1ark, comespon:
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ding 10 a pull scale reading of 4.4 to 5.6 lus.
f1E5 to 254 M) Thiz ralling tarque can be
chegked By wounding g cord attuhd 1ha dif-
farartial Rausing and connadling it 10 a pull
seale. '

5. Chaeck ihe bagklash batweaesn fing gear ang pi-
rmign wilh a dial indigator (Fig. BXM3). N
Backlagh is nol within limits (0058 to 008
ing L1910 20 mm}, adjust as follows:

(1) BE SURE BEARIMGE CUPE ARE FRD-
FERLY SEATED against adjusting nuts
and fiuts are jusl light snough to alimi-
nalg all bearing and play

120 Ta decrease backlash, [oosen gdjusting
Ul oA pefman Eida ol diftsrential one
noich and ghten othee Aol OMe OISR,
Chack backlash and repeat | MEsASEary .

{3 To incraase backlash. loogen ad|usting
mul an ring gear sige of differanlial one
noich. Check Dacklash ang repeal as
MECESSAlY.

{4 Twghlen differanlial baanng cap SCrEwWs
bo speclhicalion. Rechack backlash,

I TV NRE TN 4 s - L] -
FiG. B. X113 CHECKING ROLLING TORQUE OF
PINIOHN SHAFT

FIG. B4 CHECKING ROLLING TORQUE OF
DIFFERENTIAL

FIG. B.XMS CHECKING BACKLASH OF FINION
AMND RING GEAR

CHEGCKING ANQ ADJUSTING THE FINIGHN
SHAFT AMD AING GEAR TOOTH CONTACT
IFIG. B.X"1G|

This ghegk iz (o be made afler the pinian and rng
gear bearings have been adjusted to the proper
rolling lorgque.

{1) Clean tha (eeth on (he pifion and fng
Gwar.

{2) Coal A law teelh with B light film ol lead
ounide,

{30 Aotala lhe panlon gear while halding bagk
on the ring gear. It conlact is ngt correct,
adjust \he pimion wging the shim stack.

& inslall beanng #dusling nul lacks 5o end ex-
1ands (Ao Aut

Sliga fock plate aver cap 3onew and install.
Tighten cap screw and bend one cormgr of
lack agamnsl cap sEfew hapd.

INSTALLATION

Coal mating surfeces ol dillerentiad suppan and
axle houshng with saatng compound, Fogilion dif-
lerential in axla Boosing wilh fing gear 1o 1the
righl and secure suppor 10 axle howzing.
Tighten cap screws to gpecilication.

LHt axle housing, reinslail pived pis and Sasule
wilh Gap scréw._ Inslall bIGCkS Dlwaan pivol Sun:
porl angd axke housing to prevent axle from
oscillating. Insef 1e rod ends [nlo spindle sup-
pod And lorque relaining nut 10 apecification.

Install axle shalt assembiles, Be carelyl nod o
change Crng seal,

Remove plansl spider and sun gear from wheel
touly. Slide whae| hob over axle end and lighten
rataining ¢ap scrdws to specllicalions. Reinstalk
sun gear and plane! spider Back onto wheel hub.
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FIG. BXME CHECKING AND ADJUSTING PI-

MIOM AND RING GEAR TODTH CONTACT

1. Correcl Contact. The coniact musl be even on
Ihe 1eeth; 2, Incorresl Candacl. Conlact sl The Lo
of the teelb, Move Ihe pinich away lIrem the ring
gedar and readjutl 1he backlash to 0058 1o JOTE
In. (15 1o 20 mm); 3. Ihcorract Contagt. Contact ot
the heel al Ihe tesih. Mave the pinion foward 1he
ring gear and readjust the backlash,

Insighl froml e nm assemblies Remoyse axle
blotking and irant lrame suppart. Fis dilferential
and plareiary assembles wilth recamMended
lubfaCant

REQUCTIOMN GEARBONX

CESCRIFTION

The eedoclion gearbox unil 1Mansmns the &nginsa
Icrgue lothe front drive axle. [1is atlached below
the rear transmission Rousing and consist of
Spur gear {raln and the wnge pendent handbrake,
The droni drive axie 13 engaged by means of 4
lewer {ltermn 1, Fig. B X/24.

REMOVAL

To remove (he reduction gaarbos, dran Iha oal
Irom the Iransmission case and disconnecl the
cardan shafl, the shiiung {inkage and the (-
depandent handbrake linkage.

DISASSEMBLY

Aamave (ke breke mecharam caver. Remdave
ECrew and remoave lever tram shall. Hermove
shafl from caem.

FIG. BXAMT REDUCTION GEARBDX
19. Rrduclion gear, iplned shafl; 20, Gear,
21.5liding &leave; 22, Brake seclor 23, Guide.
24_ Friclion disc; 25 Brake levar, 26. Radoclion
gear conlrel levar; 27 Plate; 28. indepandém
hangbraka reduction geas case,

FIG. B.X118 INDEFENDENT HANDBRAKE CON-
. TROLS

1. Handieyer; 2. Linkags rod; 3. Braks adjus ment

screw; 4, Brake fork; &, Rear plate; 6. Brake a0c-

1ors; T. Friclion disc; B, Gear; 8. Shali; 18 Front

plele; 11. Brake cam asay.; 12. Spring; 12. Push

rod; 14, Leyer; 15 Shalt

Remave inlernal Shap ring 1ram rear o1 reduchion
gearbax case. Insiall apprapriale sizs SAPEETaw
i cover and ramove (Frg. B,

Pirwer Train - 137




FIG. B. X153 REMOVE SHAFT
1. Snap ring; 2 Covar

FIG. B.X/20 REDUCTION GEARBOX INSTALLED
t. Contrel Wvaer, shilt forward 1o engags, rear
ward, distngage; 2. Beduciion gearbox; 3 Car-
dan shatl serdwE; 4, Cardan shall

Expand exiermnal snap ring and slids alpng shaif
1oward {he rear of caze Make cerainsnapringig
oul of gropve and up on spline, Elide delleciorup
on shalt toward rear ol caze (Fig. B.XI22).

Uging & drift, drive the drive shalt out of The cas-
ing. Remove (he gear with brake disc, defleclor,
anap fing, brake dlsc and lront brake plale.

Disconnect apnng and remove brake Igrk, and
cam assembly, Remave shifling arm retaingr, de-
tent ball and spring. Crive rpll pin from delanl
shift arm and remove shafl (Fig. B.XI21)

! necessary, remove front beanng by pressing
teward the réar ol the case. Hemove 1he snap
ning and prees the sgal out al (he frent of \he
case. Press tne raar bearing o 1the case lo
MEImaOwe.

FIG. B8 X271 L.H. REDUCTION GEARBOX
1. Brake adjusimant ccrew; 2, Brakk Mok, 3, Spr-
ing; 4. Brake cam; 5 Push rod

FIG, B.X2E TOPR YIEW, REDUCTION GEARBOX
1, Franl plate; 2, Oeflecior; 3. Slidlg  shve;
4_Snap rng: B Shining pad; & Gear; 7. Frigtion
disc; B. Bavel ring

INSPECTION

ingpact Irpnl and rear bearings. Check frond 2aal,
cover D-nng, End replace il noceskary. Chsck
thickness o Grake hner and brake disc. Brake
limer ghould e Q185 in 1o GA8EF I (3930 10
4070 mm} thick Brake diss should ba 4098 1010
OG04 i, #2405 to 2650 mmy (k. Replace f
necessary Check drive shafl, dnys Qear gnod
enpeqing slegwe lar wear.
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REASSEMELE

Install Eggnng, snap ring and &eal in 1rant o1
race. The geal pius! B instalied aih the g lac.
Mg inward. [Rstall rear bearing inlo casg.

Insiall Q-ring, seal washer and =hift arm (mo
cace Ins1all frant and rear Erake plate, Ingbion
gist, Brake cam, Spring. push rod Bnd brake lori.

Inerall shaty Into case. Plgce aellector and Q-ring
anto shalt Place siegve anip shef. making sure
Ihat srething pad 18 1ocatadin gragyve, Flace hoc-
lion chgr i Croper inocalion Detween prake disc
and shide onio shalt [nstell bevel nng, with hevel
gide away irom peanng, onlo shafl and push
shafl Ihry Shoe sngp ring angd deflectar inic
place angd make sWre SNap Fing is in Qrogwe,

Ins18all cowvar wilh 'I:l-l'll'lg and smap rng.

Hemeiall ot on fracior. Belill iransmission case
wilh BTl lubncanl and Shech 1or l2aks.

Hardborahe adusiments arg made by lurmng 1he
agusimen: scw lem 1, Fig. B2 modin
lighier. and ol 1o IadiEn,

FACNT WHEEL TOE-OUT

The praper iog-dul 1or the DT tradior is 3 in, (10
mm; gloser 1pgether al 1he rear af the rims than
al the lrom

FlG. B.X23 STACKING OF PAATS, AEDUCTION
GEARBOX
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B.X1 DATA, FITS, WEAR LIMITS, TORQUE SPECIFICATIONS

FITS ANP TOLERANCES
DESCRIPTICN in. {mm.,]

I. Cluleh . 0™
Backlash, cluich ahalt splines and clyich disc hub 000800042 01900106
Thickness af BTG, and gearbox clutsh richon JisCcs 0.3661-0.2R13 §.300.9.70]
Wear limit 0.2TH 7
Thegkngss ol P.T.0. sluleh prezsure disg STE-9BD 24.500-24.900
Wear mit R r[1 245
Thichness ol gearbax Sluich pressure disc S0E-900 230033100
Wear hmul E04 227
Cgler darmeiar o1 Suich telggse sigeve bracksl 20454.2 72 51 954-52 D0
[mnet diameler of cluteh release siegve Drachet 2.0454-2.0513 52 030-52.194
Assembly clearance between rglease slggve and bracks Q.01 20,0050 Q0300 150
Charmeter ol clutch control padal shalt 1, 10061, 1024 Z7.055-28.000
Inrdr diarmeter of crgtch contrgd pedal s1alt bushing aler finting 1.1031-1.1057 ZB.06-Z8
Ascembly ctearance af shait in bushing 0.0008-2.0049 00200 124
Cnameter of gedal shaM busning seal 1.29B3-1 7984 J2.97a-372 980
Culer diameier of pedal shatl bushimg 1.3004.1 3019 A3.030-33.0680
trierigrence it of pedal shall bushing DO0E)-0OnIT 4 050-0.095
Speciticatiors of glutch sprngs
—free length LETE 68
—engagermenl lengih under 3 10ad o 191-216 |bs. (A7-3H Kg) 2 05 617
—ditergaged lengih under x 12ad o 267-301 ths, (121.3-1368.7 Kg| 1.780 457
Specifications o! P T.0. beyer sphng:
— irge lengih 1.338 ad
~lgngih under 2 103d of 257 = 3.31ps {11.7 £ 1.5 kQy 1.220 a1
—lengih under g loadof 686 2 66 Ibs. (31,1 = 3 kE) 1.424 26
Specihcations o eluich lever spring-
—Under a load pf 4.TF = A7 1. |bs. |BEC = 65 kp. mm.

o the longer end, it will Tolahe e
(. Chutch - 12"
Backlpsh, flutch sphire sRaf and Slotsh disr bub 0.Q004-0.0042 Q0108106
Thigkness, PT.Q. Clulch diss 032640250 &. 008 500
Thickness, main clyich disg . 033100354 B 4000 O
Year limal, diss 256 6.5
Innar diamelter, sliding sleaye, main ciytch 18311934 48 050-49. 112
Assambly clearanca, belwaen sliding aleeve and carmer {+ 002000055 00500151
Ouler drametear, shding slesve 2.282.2.283 57.954 58000
inmar diamade:, slidmg sleeve, PT.O, cluleh 2.786-2.28B 58 E0-58.1.34d
Aszembly clearance, between P.T.O, cluteh and main,

clmeh sliding sleeve Q.00 a0, 067 0600180
Diamelar, mamn £lulch shail 101102 2T1.955- 28 Do
Ingige diameter, main cluich bushing 1.1031.105 28.020-28.072
Acsembly clearance, cluich pedal and bushing 0.0008-0,0046 00200117
Inletference N1, padal shafi bushing AKX T O 002 00430103
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DESCRIPTION In. imim.}

Specifications of transymigsion cluich pressurd plaiw slurn springs
—fraa nominal langth 252 093
— comprassad {angth undar & joad of 11 - 12 kg [(24.5 - 26 [b.) 1.2 D44
Speclfications of modidied P.T.D. Sulch redaass lever raturn pprings
— free ngmilnal length 45 2 1.61
—lengih under g logd ol 25 2T Kg iS5 -5051b| 2885 17
fll. Gearbox - B2
Splings backlasn:
— driven gears 00053300048 QN C-0.105
—gdniving gears O_0OE-0.003 T Q.0 E0 03d2
—gynchreamesh engagement sleeve Q.0039 Q.100
—planglgry reduclion gear sliging alegve (ingide g9plme) O 2 T-0.006 T Doyo0aTo
—planelary reduclion gaar sliding sleeve [oulside gpling) 0 013a-0.0173 Q. 340-0 440
Tooth backlash:
—gearbox gears 0. 2500074 0.100-0.230
—gears of 1he planelary reduslion gaar 0_002B.0.0051 D070 130
Culsige cuamaler of splingd bushings and of 15t and 2nd

gpecd drivan gear bushings 1.TEF3-1.7705 44 959-44 91
Diameter &0 the 18, 2nd, 3rd, and 400 spasd drivan grar borss 1.F1361. 1746 45 05045 0TS
ABERmb|y £laarancs babwwen 15t and 2nd epeed dflvan gear

bushings and sphned fushings and droven gaar 00031 -0.0045 0.080-0. 116
Max. parmissibla claarance o.Mz Q.30
Diammiar 1 181 and 2nd spead driven gaar bushong bores 1,3569.1,3581 J4 AEE-34 4095
Diametar ¢t 1the cauntarshatlt 1,35 11-1,3582 o, 4 T0-Ja4 500
Bssembly clearance balwesn Bushngs and the counlarshali 000100013 00250 034
Thicknass ol 1he coundarshalt threst ring 0. 2224-0,2244 S E5-5T0
Permussible waar 1hicknese 037 2.00
Diamelar &1 1he reverse gear aste 0.0834.00242 24.979-2% 000
Ingige diametar of bushing 0.0060-0.9880  25.065-25.08%
Running ¢learange ol reverse gear axla and buzking 0.0012-0,0047 Q0353118
Yigar it oz .20
Outgide dupmetar of revarse gaar busning 1.1423-1,14T0 29.00H0-29 130
Bara of the ravarse spasd gears . 1137811307 20.800-28.350
Imarferance hil of the bushing and 1he reverse speed gears ogra Q002000001 0.050-0.230
Diameler of reduciion gear pinien ahatta (30, Fig. B.[k4) 0. 565505560 14.386-14 404
Digmeler ¢t paanng negdlas (51) 011770118 2.000-3.000
Dlameler of bganng needle lpocation on driven QEars (53) 0. B035-0. 8043 20, 410-20.430
Asaembly clearance ot beaning negdles and heir

losalign om griven gears 0.0004.0.0024 0.008-0.062
Wiear |jmil 0.00&0 (0. 154
Thickhess of plansiary radoclion gear pivdons fncllen dlscs

and of the 1ooined rim 00567000614 {1, 440-1.5680)
Weaar kit 00512 $1.300
Specifications of the spead salacior pials ralurn SpHng:
—trmm langih 1.32% (34)
—i{angih under & load of 8.6.9.5 [bs. (35 - 4.3 kg nrer 1204
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FITS AND TOLERAMCES

DESCRIPTION in. imm .}

Specificalions ol the angaging lork ahalis 1ock ball springs:
= fran (angih 1.40-1.44 335365
= fgngth under & ioad of 18 0-22.0 Ibs 18,2.943 Kp) 1122 b5
V. Transmission - B
Spline Backlash:

Transmission driven pears Q.00 040 {04 1 0.0104.106

Transmission drive gears 0000600037 0.015.0.043

Synchromesh engagement collar 00035 100

Planelary gear train slaght drlvé &ngapentenl 0. 0027 -0, iR Y RN Rl B )

Plansary gear train engagermgni D.0134-0.017 0. 340-0. 440
Torih BaChkIash:

Transmissgion gears 2.00390.0079 D A0MD 200

Flanetary gear tran L 002 700005 QAT 1M
Culside diameler ol gear hub sleeyes (84, Fig. B.1128) 1,5655-1 9665 49975 45 350
Ciameler o1 gear haysing bores, Transmss|on Driven pears 1. 9K 8720 50.050-50.085
Agsembly tlearance al sleeves i driven gear hobs 0.00310.0047 0.Q80-0.120

Wear Limit ooz .30
Assembly Sleatance al driven shaf in gear hub slegves O.000-0,0020 . Q00,0050
Diameler af PT.O. elutsh s5haf (.9828-0.9836 24.054-24 B85
Ingige drameber of Bushing 0.3858-0.8579 25.0a0-23 052
Running cleprance ol P.T.O. Sialch shalt in bush:ng 0.2 100050 $-055-3128

Wear i Q.12 0.30
interlgrence 11 ol bushings ah drive shaf O.004-0.0036 00370 091
Diameter gl Slulch shal 1.2291-1.2363 H1.BB0.31.910
Oigmeter of dnwe shalt bushing bore 1, 41851, 4205 A6, 050-35,0640
Dimensions of cluich shalt bushing

QOuiside diameatgr 1.4X121.4291 36.100-38.300

Trickness 0.Or7F0.0ve 1.960-2.000
Digmelar of ItANEMSSiOn reverse gear gxle 0.0R34.0 D842 24 OS5 OO0
Insige filted diemeter af bushing 0.9868-0. 9881 25 65-25 098
Running ciearance af reverse gear axle and bushing 0_D26-0. 0047 050118

Wear hmit Q.02 Q.30
Indarfarence Mt af reverss gear boshing -0020-0.0090 08000230
Chamelar af plangtary gaar traln driven pinion snalls 05SQTHER1Z 15 88814 000
Coammler af needle bearings Q.1178-0.1181 2.5%0.3.000
[naide diameléer af griven gears Q.BU35-0.8043 20, 410-20.430
Axsembly clearance of shalts, needie bearings and driven pears QLIKHM-0.0024 Q100 1851

Yiear hmsl D.00E 013
Thickmess of ihrrst washers and rings for apeed reduclion unbi 0057000602 1.440-1 580

VWaar lhmid ' £.051 1.30
Gearshifl return Spring:

Uingtregsed lengih 242 61,5

Lengih undar load of 11.512.5 pounds (5. 15.F kq) 1.5% 45
Gearshufl lever spring

Unsiressed langlh 1.3976 335

Langth under load gf 27 pounds (12,3 kg) 24 315
Pcppel ball springs

Linsirassad length 1.4} K -R

Length vnder (Gad of 18.2F pounds (8. 2Kg) 112 il
Synchromasgh MNat Eprings

Arc undgr |9ad of 3.3.4 pounds (1.40-1.55 kg) 0.0 1.5
V. Haval Gear and CHilgrenlial
Mormal bevel gear gngd pinicn loelh Dacklash G 00500 04079 0.15-0.20
Backlash of planelary gear 1p00h and spuder plalon tooth 0 0550 00 014020
Becklash of bevel gear tooth and diligrential ahall sphines 0 00390 {p2 0 100-0.106
Dlamater o1 spidar pimicn shatt (19, Fig. BWs} O.B653-0 8561 2393023 960
Spider pinicn bora 0946400472 24.040-24.DB0
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DESCRIPTION In. (M.

Havel dear wnd Dilfaranlial Sontinuad
T 1gm r apider pimian {18 Bushi
[ % %Esg-f?uiﬁ:; pidar p {18 Bushings, reamed atiar O.BEES-IBEO0 2302023072
Asgembly clearansa batween Shall and bushing O.000E- D007 0.020:0 0493
Vregr limil 0.0EE 0.25
Clutssde digmeter ¢l bushing 0024205802 2500025150
Inlerfarence ' of bushungs {18} pnd 3pider pinion 00030, 4. WSg (.450-0 250
Ciameiar of splder gear hub (16, Fig, BUILS) 1LF0T1.7322 A0.BE1.34 000
Ciamelar of gaar hub |ocatons in differential housing 1.7354-1.7370 44 DBO-44 115
Azsembly chxarance belwsen plansiary gear hubg gnd

gillaranlial cage [poaton 08 1-bOGTE 0. 1050194
WYWear limil 0014 035
Ciamealar o dillaranbal case Hub (111 2. 3598-7 3p27 &0 94050000
Crameiar ¢f dillerential lock slegwe bore 2 36%50-2.3609 B[ 0M%.E0. 195
Agsembling clearance betweaan dil lacsndial ook s ased And

hewsing Tyl Q03700096 0.0895.4 225
Thickness ot dillerential side gear ithrusl nngs 0.058.0.083 1516
{15, Fig. B.NIS) 002 1oterance 006 lolerance
Wiear himil 0035 1
Thicknass of diilarenlial speder panign {hruat washer

{17, Fig. B.1ILI5] 0056700614 1.440-1 560
Wear hmit Q030 1
Thecknass of dillesential drive gear bearing adjusling washers oM z-0.020-0.00 ¢.3-0.5-0.8

+ M1 iplerance =002 lalaranca
138..142- 153 35-3E-3.B3.540

(&d and £5, Fig B.IIN5 ang B.11116)
Thicknass af dillerential apiger pinign adjusling wathears (5]

A4 187181 414 2-4.3-4.4-4.5
RS 169,173 4.45-4.T-4 8-5%0
A 181185 = 001 1glerance
87197
=002 tolarance
Thickress o dillarantial Spider pinian bearng adiusting washer (S5p) DE7069-07T1 171754819

A75.078-083 2212222523
DB7-0809- 051 = 0.0 Qlergmge
= DO lolerance

Specilicalions of diflarendial Iock ratgon spring (25, Flg. BATY

—free langih T.402 + 126 168 = 3.2
=lengih under a load of 200234 1. 16 {27.6-32 4 hpm] i w 1265
¥il. Brakes

Thichness of brakae band lininga 0.236 &

Wagr limit ' 0.138 3.5
Widih ol brake Band lininga 1.BGE =0
Cutaics diamaler ol brawe drums d_Bos 22%
Diameier ol conirol lever shafy ol brake drom |6, Fig. B.1%1) 0,9428-0, 0445 23 84824 000

1.0574-1.D630  28.B60-2T.000
Inzida diamaler of centrel I@vear bushing D9456.0.9482  24.025-24 0B

1.0638-1 0652  27.020-27.072
Aszambdy clearance belween padatl shafls ang Bushings 0.0020-0.0054 0.052-0.137

0,0008-0.0083 00200212
Assambly Clgarance balwesn levar shalls and and Bushings (13 Do1- K5 00230137
interlerence fil of Hyshings {15) and rangmission housling locanons 001- 4 0.035-0.001
Oiamater of brake padal BRatl (12, Fig. B. W1} 3111102 27,955 28.0001
Ingide digmaier & byshings (13 and 14) 11031-1.1082 28.020-28.072
Assambly clearance belween pedal ghahiz e Bushdnge (13 and 14) (- 0008E-0.0048 00203117
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DESCRIPTION In. i1
Y1, Arakas (Conl'd.)
Iniariarence {1 Between Bushings {13 2nd 14) in

LrANEMis 50N hdusing 0.002.0.004 O Cag-0.IM
Spacafications of pedals spring:
= lree Iength 4126 104 .8
—length under g Ipag of 56-65 |bs. 125.6-20 6 kp| 5383 137
Wit Final Drivag
Fonal drive gaar tooth packlash 0.00ED-0.0078 01600 200
Dilgrgntlal gear and axle shall spt-nes backlash D.0004-0. D042 0. 01000 1060
Funal drive bull gepr and drive axle shaft splines becklpsh D000 00019 DOSCe.0 04k
Wi, Stagring wnd Front Wheasls
Diameter af sieernng case rpd shalt {tem 2, Fug. BV 1.9730:-1.3 740 A4 875.34 2400
Inside diamatar af busheng (ILem 10 411ed 1374513755 3a.912.34 837
Ingige digmeter of bushengs (Hem 11} fitted 13001, 9060 A4.325.34 350
Assembry clearance belween nut shall ano bushings:

—siggnng bax cavar bushing (BRLINLEINL LeF Q.012-0.0&2
—sigernng baz bushings D100 D053 DO25075
interigrence fil of bushings:

—5igenng bos cover bushing Hllem 10 0.Q008-0.0003 D.021-0.044
—slggnng bow bushings (Ham 11) 0.0005-0.0034 0.0-0.0
Thichness ol worm and not sei1ng adjuslment 3hims

l=m S Fig. BV} Q039 ¢.10

Thichness 01 worm gaat taper roller bearing shimg (Hem 5.} Q.003-0.0050.011 000154020

L9 .50
Diemeler of spindles {Item 31, Fig. B.Y LIS} 1.495.1, 496 AT A75-30.Q00
Incade diameter of bushings (hem 323 (7 1.496-1. 50 38 G00-348 . 100
Aesambly claaranca of spindlas in bushings D.0007-0.004% 0.020-0.12%
Inlerigrencs 110 01 Bushings (Ham 32| 0.00718-:0.0118 0.050-0 300
Chameler of frem axla runresn o {tem X3, Fig 8.v1a) 1.24T0-1,24B0 31.975-32.000
InEde diamaler of Gushings (e 35 (icled) ('} 1.2487-1.2518 32.020-32.100
Assembly tlearafce belwesn 1funhian pin and bushings D.00D7-0.0048 0 .0200.12%
Wear limil 0136 .35
Interlerancs fit of Bushings (am 32} in tha leent axle brackal 0.0018-0.0048 0500120
Lriarmater af Lne S1Rering javer pivel (Ham 28, Fig. BV 1.384-1.365 34.972-25.000
Inside diameter of bughings (em 313 (ted) ('} 1.3665-1.3693 3505035112
Asgembly clearance balween sleerning bever pive? and bushings 0.0015-0.0053 0.050-0.137
Weae limil 00136 0.35%
Intarlarence fil of bushings (Mem 31} in the lront axla brackst 0001 8-0.0046 C.50-0.120
Thickness of the 3pindle bronze thrugl washarg (Hem 22,

Fig. B.vie: and (Fig, B.¥NII1Z} and the steel gnes (item 23} 1 0. 15.30:0, 150 38254000
Wear limi1 of thiusl washer {|lam 22 G117 3
Thickness of runmian pin washars (tem 25, Fig. BN G.222302047 5100-5.650
Wear limil 0156 L

Firmm Triwm « 230



FITS ANC TOLERANCES

CESCRIPTION In. [ Ll
1%. Powar Take-CHY
Gaar 10010 Backlash:
=—P.T.O drwing ang driven gears 0.00719-0.0053 Q.050-0.150
Splinas tbacklaih
—P.T.0. angagement siding gear O 000 3-0.004 1 001001045
—P.T.O. driven gear 0.0%-0.00 28 L. 0280072
M. Frant Drive Axle (Sida Driven)
Eackiash between fevel gearing llanks and dilferenl zl 008 0.20
Fimon fooih flanks splines and jear! axins backlash 0.0011-0.0a Q0280106
Meximum wear limil oo aJ 34
Di:. o joinl body lecalion (23, Fug. B.[%10} end wnivarsal jowl 21) 1928119291 4B 97549 (A0
Baorz of innar iacalwon £ouphng the aslea ¢f the inmer and qular

jints [20 and 25 1.931-1.9315 4% 025-49 DKhQ)
Backtash belween locations couphng (he pont body and lgpatisn

ouler (ol axle [ 00 0030 CLO-0.0F5
Maximum wear limil .00 .20
Gradwen| thigkness al joinl body {23, 0.89331.4 9408 2372158
Whgdth of univetsal jonl loeaton 121 092490 9508  24.000-24.150
Backlash beiween joint bady edge and i1s localion {rom universal

joant 000790177 0. 2000450
Mar permissible backlash £.2937 1.
Dig of spider pirean shait (38, Fig B.IXM2) 0.0255-0.9263 23.508.23 520
Bonng 1or Spider piman shalt (37 0927109287 23.545.23.590
Backiash belwaen axls any spder pirons poring O 00 11-0.00332 00284 B2
Max. permiszible bachklash 0.0098 023
Cig. o cylinonical side ol Ihe planetary pinian [36) 2.2 2835 37 954-53.000
Boring ol Ihe smder pinian cplindrical side locaton (ram casngs

{33 ang 34) 2.2B60-2. 2BA0 S5.065-58.115
Backlash belwesn the spoder pinign gylingderical side and (hr

ipcatians Iram casings 0.0012-0.0053 {.030-0.15)
Max permissible backlash G.aT 044
Dig. al joind cuter axles and joinl alles (23, 55 ancd 20,

Fig. B.IXH 2 iHG1-20a72 51.970-58 000
Boring of ball |oinl bushings Z.04B2.2 050 0204052120
Backlash belwesn axies and buskings D000 05T 0.0 0-0. 154
Max. permissable backlash D.O138 Q.35
Dla. of swinging gxle (52, Fig. B.IXM 1) of Ironl drive axhe 1265831 2958 31875 32.000
Bushing {53} bore of ront drive asle Suppon 1.7608-1,26.33 32.02%5.32.067
Backlash belween Swinging awle and bushings ol Irgnt drive

dnle support 0.0050-0.0H4 {.025-0.112
Max. parmiszible Dacklash 001378 .35
Thrusi ring thickness (19, Fig, B1xXM0y of axle 02559 &.50
Waar limit 0.2441 8.20
Thrusl rings Ihicknasa (30, Fig, B.1M2 for apider pinions 0233202362 50256000
Wear (imil 02244 5700
Thickness ol planslary prrion s ustng nngs (35 G OSET-DOG14 1.44-1.56
Wear limil Q482 1.25%
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DESCRIPTION In. {mm.]
XK. Fronl Drive Axlé (Side Drum) (Conl'd.)
Trcknesse of rings (&4, Fig. B.UAT 0l lrgnt drive axle swinging
a4 le Qo1146-0.1217 £ 91-3.09
Wear limil 0.1043 ZES
Thicknass of Shims | [, Fig. BT o vapared rolker begning
tar gleernng axle 0.004-0.006-0.031 0 1.0.15-3.80
Thicknegs &f <fims {1y and Lol 1he drive pinion QIDE-00BD 110 2 T7-2.75.2.50
G12-0114.0.118 285280295
Q11801204012  J.-3.05.3.10
0124-012640108  395.3.20.3.25
0.130 -3.30

Thicknass ol sShums ([} lor the bevel pinmeh baanngs

Fronl Orive Axle Side Arduction Gaar

Packlash belween tocth Hlanks o 1he driving and drven gears
Backlash Balwesn drogn gear grikaves and splined shafl

Mae. permistible backiash

Snaft 143, Fig. B 1%122] cia for drving gear

Cia. ol bearing régdes 1o IR double-lype driving gear

Bore ol bearing readie 19EA110m

Bachlash between shefl, beanng neadlas and [ocaton of driving
gear

May permissible bachklash

Dia of control shalt {18} tar engaging fork (Fig. B.IM21)
Locatian baring o1 conlrol shaft from ihe redutiion gaar casing
Bachtazh betwean control $hall and its dacatien

hiax. permissible backlash

Shims 1or cover (93, 50, 90

Shirm thickness (298 1or the driving gaar

Specicanan ol gpring (23 for the 1ock ball (22) of conligl shalt:
—ira [pgth

—lengih undear [0ad

—ChAGh [aad

¥|. Fronl Drive Axle {Sanlar Driven)

Pinicr Beanng adjustiment ahims (5., Fig. BWS)

Finion gone canlar dlstance adppatment shims (5, Fig. BXG)
Rolking torque comesponding 1o assembty pralcad ol bearngs
Difharaniial

Thickress of diflarenhal gear ihrusl washers

Csameter of pinion Anles

Bore ol diftarentlal pinlon (filted and réamed)

Agzernbly charance beiween dilfemsnlial piman beshings and Lxles
tnterferance M of bushing on clifferenlal pinion s

Backlash Lelwesn giflerenlial gear and piticn laeth

Final Drive

Thickmess ol drivan gear ang washers (3, Fig. 8.%8)

Backlash al sun gear, planat gaar and infernal gear teglh

Posey Tram - vy

00040 005-0.006 0.700-0 1250 +50

000,008
0.0006-0.0054
D014
0,823 7.0 9643
QAFT-0.1181
1201702255

0 02 D0zl
0 e
0.6292-06207
DEMEDENS
OO -0 D02 3
o.0u0
O.004.0.008-0.012
Q.0578-0.0603

00445
05512
2E.5 Ib=,

00490 05100055
OO0 053-0.065
.o -0.07F 1

0D04-0.008.0.019
1.0B:2 .02 It. lbs.

O08ET 1o (.0614
Q0432 1o 0,040
09527 (o 00477
00016 1o 0.D044
0.0020 1o QD038
0.0059 to 0.007B

Q0578 10 DO802
0.004 1o D00E

100320
q14-0137
025
£4.967-25.000
2.900-3 00
31,9321 .0

0.030-0 483
020
15 OB2-15.994
16 D& 18 440
§.022-0.058
015
010203
1,471,530

24
14
12 kg

1.25-1.3131 5
161651716

014205
1462 T4 Nm

147 10 1.53
23858 In 23,980
2402010 24 4072

0040 12 8112
.050 1o 4250
013 1o .20

147 10 1.53
.10 1p .20



LESCRIPTION

FITS AND TOLERANCES
In. [rrinm .}

Aulx Shalls

Backlash between dilferantial plron, plane! géar and axia shat
sphnes

Ouiside diameter o1 whee! shalt bushings (&, Fig. B.xU6)

Bare ol saal for pushings in whael hub

Interlerence Ml of bushings in iheir seals

Bore bl wheel shalt Bashings (alter litling witheul reaming)

Diamater ol aele ahglls in comespondence of bushings

Asgembly clearance of axla shat! i its Byshing

Siemnirg Jeinl

Truckngsa 4l adjustment shrms (5., Fig. B X16)

Theckness ol wheel huty bearings adjustment shims (5., Fig. B.XE)

Franl 'Wheel Drive Pivel

Ciarmeder o1 trunmign pon

Bore of Trunmian Bushangs

Aszembly chearance hefwesn Irynnitr Bin and Busings
inverfgrence it & bushing

Trickness af trumren {hrust washer

Mae oscialion al axla oy bolh direcliegns
Reduction Gearboa

Thickres3 of brakg hiner

Trickness ol brake dise

Backlash ol brake wner an shefl
Backlash of sliding sieeve and gedr
Backlash ¢f sliding slepve and shalt

Fower Trgan - 143

000 1o 000472 0.913-0.108%
1.8504 Ip 1.8512 47000 v\ 47 020
1 B46d 10 1.04B5 46900 1 46554
00019 1o Q0047  O.050 1 012D
15759 10 15775 40030 10 40070
16737 10 1.5748 30975 {0 20.000
G002 1o 40037 9030 10 0.085

00400060008 O 10-4.150.20
TOMR0.012 4.25%0.30

O.0BG.0.00-0.084 2.2-23-2.4.25

0.098-0102-0106 2E27-ZH2%

011301140 118 233.1.3.2
D120 126

1.4951 to 14961 37,9756 10 38.000
1.4969 to 15000 AB.020 1w 38100
DOC0E to DO0MS  0.020 ta 0135
D.OOZ5 0o 00047 Q.05 ta G120
0.2008 W 02067 5100 ta 5.250

th

01547 10 Q1602
(0.0878 10 01043
GLUDEE to O 0063
G.0028 ta (LOMES
O0D0 te O0.00d2

A0 104470
2.48% 1n 2 850
4.070 10 0 Y60
0.UT0 1o 0186
.00 1o 4. 106




TORUUE SPECIFICATIONS

Sizw and
lhread
Description {melric) He*m Fr.-lbs.
MOTE: Mairie threads arg measured thread 10 thread.
EXaMPLE: Capecraw lloorplate hont 10x 1.25
10 M. s the digrneter of the thread.
1.2% mm g the cislance between threads
I. Frame, Mudguerds, Floorplates and Drawbar
Capscrew, baltery hiplder .. . ... .., 10 % 1.25 959 . B1HE 21 dE
Capscrew, Hgorpkgte ln:ln'r ...... 0 x 1.2% 406 - 4T 4 o3
Capscrews, radiatar sy pporl I:nrai:r.et .. . 12 21.25 6T .H13 a0 - &0
CALSCrEw S, Mudouards (0 3uppaiing I:-racl-l.ets. B A &7.T-mv 3 RO - al
Capscrews. floorplate rear Ceee 12x13 67.7T - B1.3 50 - 60
Boll nuis, drawbar. ... ... ........ ., 1Hx15% 3¥5  Jgh 24 - 270
Bolt nuts, drawbar plate [ower ablachment ... .. ... .....| x15 291 - 232 215 245
Beoltnuls, drawbar plale upper anachmeni .. ... 2 %135 285 - 232 215 F4%
fr. Clyich, 10"
Selfdocking nupis, clyich-transmission  shafls coupling
balls. (Mam - Fig B.I1vand BJAF oL w135 20 27 15 - 20
Gell-lecking scqgws, 10" PT.0 Stulch release lever adjusi-
; menl suppart . Bx 125 b B 17 . 20
' Capscrews secyring r:l-.nr;l" lu- engine llywheel |Itern -I:..
' Fig. 8 and B.1'g) . . 12 % 1.2% Br7-&13 5O - &0
i Capscrews, cluich 1ransrn|55|nn huu5lng t-u Bngine
crankcase:
—Housing to crankcase upper capscraws [llem G,
Fig. B 12 and B 1'G} 12 ¢ 1.2% BFT-813 o0 - &0
—LCranksase td howsing side and Iﬂwer capscrewa
{ltermn Ca, Fig. B VG, | 12 x1.25 &F.7T-B13 a0 - 60
CapserEws, Mgl tank 5uppc-r1
—LCapscrews, frant, supporl 14 Crankease ||lem Cr,
Fig. B g . . 12« 1.25 6r7-B13 a0« 60
RS CTEnE, raar ELII:IDCII"I ll:I -:Iut-.':h '[ral'lEl'I'IIEEIDFI
housing (Hem Ca, Fi1g B 12} 12 5 1.2% 6rr.m3 a0 - Gl
Selscrews, chiich rglgase forks {Hem Cig, Flu E II-'Erl 165 x 1.5 176 - 203 130 - 150
ML Clurch, 117
Capscrews securing 117 LUK cluich ta engine Nywhegl .
i, Fig. BASy . e Bax1.2% ac.4 - gdd 155 - 18
Capscrews clulgh lransmrﬁslunﬁ hnug-rng ln engme
trankcase:;
—Hirusing 1t crankcase ppoer capsorews L. Fig. BT, ., 12 £ 1.25 o976 - 107 .8 T2 - MG
—Crankcase 10 hpusing side and IQwer Canscrews
¢, Fig. B.IMTY, 122 1.5 ar.e - 1078 T -T940
Capscrews fuel lank. ﬁupnc-rt
—apsorews, front Sugport to crankcase | -, Co 12 2 1.23 9rG -0t E T&-7a45
= CApseraws, rear, SUpREAr 10 Glutch-Iransmission
houging (Ce. Fag BH4) o000 o0 i en s | 12 2125 976 - 1078 2 -5
Setsrrews, chigich relepae lgrkg
G Fpg ENBARdC o BIMF . ... ....................] 1Ex15 180 - 145 133 - 144
IV. Tranamigeion - &2
Capscrews, 1Iransmisgion NoUSing cover , .. ax1.2% 13 .15 I’ -Nn
Siud nwts, shafls front bearing caps (Hem l:;, Flg E, Il|'31:| Ex 125 135 -176 013
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TORQUE SPECIFICATIONS (Continued}

Slza and
thread
Cascriplion (madric) N=m FL-Ibs.

V. Trenwmisslon - 82 (Conl'd.}
Capacrews, gearbox covar [[tem G Fig B3 ... .. ... 8w 125 25 .27 18 - 20
Capacraws, selacior plaie return 5prlng brackat

iMem Cy, Fag, B.104) | . o 8ux125 25. 27 18 - 20
Capscrews, 14" clutch shafl I:m:hnl

them T, Fug. B.115) . . 10 % 125 h?-83 ag . af
Capscrews, Auxiliary sp-aed raﬂu:lmn unll sh|1tar ft;-rl-:

bar support {llam Co Fig B8 ... ... ... ... ..., 10x 1.25 57 . &3 42 - af
Capserews. Sspead (ransmission ravarss gear acle

ratalning plate iitem Ci, Fig. BNE} . o] 12x1.25 67.7. 813 50 - bit
Capscraws, planatary unil lixed pear e G, Fug B. Il.'Ep ol 12x1s G0 - 1] BE - T4
Bol and stud nwls, dilferandial and 1ranSmission

housing {llam ., Fig, B, .., 12215 g5 - 105 0.1
Capscraw, oil pump suclion pipe ilem .., Fig. BHE). . ... 12x 15 G0 . 100 66 - Tl
Locknut, oriven gaars shali (iam Co BB _. ... ... 22x 15 330 - 400 2% - 205
¥. Transmlsgbon - B2
Canscraws BranemMission housing cover .. ... Bx t.25 13- 15 14011
Siod nuts, shahs ronl baanng aps (Cq, Fig. B II.'Zd] Bx 125 165 - 176 12,213
Capscrews, gearbox cover [Ca Frg. B.1019) . Baxi1.25 427 1B - 20
Capscrews, Selactor lale relurn Spring brackel

(Ca Frg. B.IW22) . : e Bx 1.25 2527 18- 20
Capscrews, cman-&r snaad ra:lu::llcrn uhil SAHE fark bar

supporl (G, Frg. B.11019 and BUN2T} . 10 x 1.25 5T - B3 4% - 4G
Capsciew s, planatary unit fixed gear

(G, Fig. BB and B.11023) . ) A I PR 87 - 100 GG - 74
Bolt and stud muols, gearbsos arH:I traln smlssrnn hnuf.mg

G Fig BAV23 e 12x18 85 - 105 -7
Capscrew, ol pump spclion pips (G, Fig. BAR3Y) ... ... .| 12x1% 80 - 100 6E - 74
Locknul, divesn gears SRl {Go, Fig. B} ... ... 22215 350 - 400 206 - 285
¥l. Bevel Ganr and Di lersniial
Capserews, P.T.O. shall bearing refaining plate

them C., Fig. 813} . : Hx1.25 L - 2T 18- 20
Bolt nuts, bevel gear to diftarential lllem C.:

Fig. E.00r5 and B.10G} . e 12 %1235 D - tOB 0 80
Stud nuis, ditlarendial ma-aring hausings

Iem S g BAIBY .. e 10 x 1.25 57 .83 42 - 28
Capscraws ditlerenilal lock pedat brachel . ; 10125 57 -83 42 - AR
Locknut, baval gear ponlan shalt (lam G, an B IIIJ&

BHEBARAB.ING) . ... ... 01 345 - 380 35 - 2640
Wi Brakex
Screw, autside ever brackel {tem C. Fig. BV, . 82125 25 - &7 18 - 20
Setzcraw Initbrakepmoal e Cap ... ... ... ..., o, .. 6 1.5 200 - 220 148 - 162
Setscraw, inside layars (lam G, Fig. B.1¥H and BIW2 .. .. 6 x 15 200 - 220 148 - 152
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TORAQUE SPECIFICATIONS {Continued)

Bire and
Ihrmied
Dascription imairic) HN+m FL-1bs.
VIII. Final Drivas and Sprockel WHhee
Capscrews, linal drive hogsing covars (Hem C,,

Fig. BV and BYEHT) ... ... 10 1.26 406 - 474 M- 35
Capscraws, driven gear ouler bearing washers {HHem G,

Fig. BYUTand BYIE) ... ... .. .. . 10% 1.25 40,6 - 47 4 M- 35
Capscraws, [inat drives 1o dilfarantial howsing

(Itarm Ga, Fig. BYIT) . 1Z2x 15 67T 812 50 - BO
BoM fuls, whasal nr‘nsmum -E‘.-. Fug B VI.?| %% 1.3 162.6 - 18938 120 - 140
Capscraws, drve whaal discs (e Gy ... ... .._....° 16x 13 244 - 21 180 - 200
Mut, brakagigmsiemCar. .. ... ..o e .| 3x1E 149 - 176 114 - 130
Mut, fival drive bull geariiem G- ... .o .. ... | Bx13 840 - 922 el - BED
(X, Etewring and Front Whesls
Cepocrews. steenng box govarditern C: Fig. BN ... L. 10 % 1.25 406 . 4t a T e L
Capsclows. staennyg box side cover (Ham C),

Fig. BV and B.VHVE}. 10 x 125 406 - 47 4 30 .35
Bolt nut, ateeting he rcr-l:ls{lrem-l:‘,Flg E"."Ill.'?:l 10x 1.25 3. 27 1720
Setscrews, steering lever pivet llange [II:EI‘n C e

Fug BEXNIA ard BWIINID). . Cee 0% 1.25 406 . 47 4 a0 - 35
Sotscraw, fromt axle lrunnlnn pm (hem E1

Fig. BT and B RS . 12x 1.25 67.7T-813 50 - &0
Balt nut, Eleermgleweri[llem Ci th EH.I'IIII?] 12¥ 1.25 67T-813 80 - 80
Blocking screw nyt. sleenng lever 1o socke ball

Mam Car .. .. R 14% 1.5 406« S 30 - 40
Setscraws nyts, bepm extensioniemCup. .. .............| 14%15 1054 - 12848 Bl - 85
Capscraws, rant wheel discs item ., Fig. Bvirg . ... .. | 14215 1068.4 - 1288 g0 - 85
Sell-lueking screws. sleanng box 1o gearbox (Hem C.,

Frg. By and B.YINEE . . - 16 % 1.5 176 - X2 130 150
Setscrew._sleenng Iewriltem Con. Flg BUIIII‘E] . 16215 178 - 2032 130 . 130
Cepscrews, Irgnt akle brechet {[tem O . 16x 1.5 176 202 1M - 150
Nul, steeringwhee: . . .. . 20x 1.5 55 - BS
Mui, frant wheel hub mam ':-n Flg E 1n"IIIJ“E] %135 0.4 - 2576 170 1890
Mut, steering armi(lem ., Fig B.Y][l4) .., 2x 15 1765 1962 | 1302 - 1447
X. Front Drive Axle - {Skde Drive)

Bayval gaaring ralaining screws provided wilh sellJacking

= NI N T = ¥ - N 12 % 1.2% 876 - 184 ¥2 . Bu
Spider pinian casing retaimng scrmws (S:) providad whib

asll-lasking {Fig. B.IXM1} .. oL 10 % 1.2% 258 -285 1% -N
Sell-facking nuls (S of the sipd bolds retaining Iha

dilfarantial casing on the froml drive aslabody ... ..., ... a5 161.3 - 176.2 1% - 130
Scraw (5. rataining 1ha diftarendial cover on tha righl

Ral-casing. . Cis ] 1ax1s J9.3 - 447 8.3
Scrow (S r&taumng Iha bavel pmmn supp-n-rt {43} nn the

dillerantral casng {Fig. B.LXA2 ) 4$x15% €91 -75% 5156
Mut [S:) rataning tha heum plniun :haft Hx15 203-25% 108 - 137
Screws (5} relaining the sphencal suppos on the Irgnl

grive e {Fig. B.IXI11} - .. 14n 1.5 BB 1 -97 6 B7 . ¥2
Screws (S relaining the Icrwaf cm-ar uf tna lnlnl nn tn&

Jaint localion e e e 1415 17 -1274 &7 -4
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TORQOUE SPECIFICATIONS {Contlnued)
Size and
thresd
DaseHpdion (mapiric) H+m Fi.lbs.

X. Fronl Drive Axlg [Side Drive) (Cont'd)
Scrawa (5| relalining Wha slaaring lavar on tha joinl

CaliOm G . . . - 14x15 117D - 1274 Br - 44
Scraws (Sof retaining (he flange on the joint docalion - ... 12 » 1.25 €591 - 750 51 - 86
Quter gplingd nut (S ) relaning e evel Follar

bearing of the wheesl hub . - e L L s 4607 - SRR 4 JEZ - 434
Sorews rgtaining (he splinad nuh {Su:l nn 1rm

wheefhub . ..,...., R T T B4 BE1-4976 BS - ¥2
Sell-tocking aulg {s.;p lur card:n ]ﬂll'lt Ilangu

rataining ECrews . e e e e | 12 %15 488 - 542 3% - 40
XI. Heduction Gewbox {Side Driva)
Sorew retaining the regr Englging Hange 1o (he

U}‘Dln‘ltsﬂi LN | e = 10“-1 39.3"‘1? 2“'33
SCcraw rataning lna rm:luv:i-nn gaar -:amng In lhe

Wensmisgion housing . T T - E21- 758 51 - BG
Sl loch nol retaining the shafil nu’r[F"J A - LR 22590 . 2ED 3 174 - 192
Xil. Frenl Driva Axie (Conter Crive)
Fixing acrews, drive pinion Sarter onlo

differantigilnplder .., ... ... oo 12125 M-80 5¢ - &0
Figimg nut. drivepimonshall .. ... . __. .. ... .........., 1Ax15% 150 - 190 111 k149
Fixlng screws, reduciion gear Casing onto

trANEMISSICRRauSINE . ... .. . . e c e | 1E XIS o - 104 6. 4
Flzing scraws, dilarential Falder anto frond axle ., .. ..., | 125 .35 o1 . 199 EG . 74
Fixing scrgws, ball cup anle ontobal sockat - .. ... .. ... 10 x 1.25 57 - B3 42 - df
Fixing screws, wheal shaltonlobell sogkel .., -, .....-... | 123 1,25 o0 - 100 B5 . 74
Fixing screws, tifterentigl pinlon camier anio

whast gl . e e 10 x 1.28 57 - 63 47 - A6
Floing Berdws anle . . . ... ., ..., ..., v | 1Bx15 220 - g 162 . 17
Floingnut, wheshshall ... .. . . ..., ... ... 0.0, EM11 KO0 - B5Q A50 . 406
Xil. Power Take-OHI
Capscrews, diffgrential howsing rear cover {iterm G, '

Fig. BYUWMMand BYIFZ} ... . ..o ol 12%x 1% EB - B 5 - &0
Capacrews, diffarentral hows|ng raar cover (nam Ca,

Flg. B.YMMand BYINZ} ..o . ... .. 1Bx1.5 176 - 203 130 - 150
MNul, B T.C. driven shafi geariivm Ce, Fig. BYIVZ) .. ... .. 22515 203 - 2502 150 - 185
A 1orgue values are caleylated for threads lubnicated with motar oil,
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C. HYDRAULICS

C.0. Hydraulic Lift & Linkage
C.l. Power Steering
C.ll. Fits & Tolerances - Torque Specifications




HYDRAULIC LIFYT AND POWER STEERING
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Famovel-DHzazsembly .., ... .o o oL 156
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Treuble-ShaolingChart .. .. oL AP 171
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C.0 HYDRAULIC LIFT AND POWER STEERING

FIG. ©.0M HYDRAULIC LIFT INSTALLED QDN TRACTODR
A Rewr viaw ol 1op link bracket and #ls lowr maunting heles.
&_ LiN conlral laver; B, Oparaison sslacter livver; £, wnd C.. Stod nuls sacunng hydrawlic condra! vales ta
it carcase; Ca. Capscraws sscuring conlral spring 1o top ink bracket end 10 resr cover; Ci. Bolt nus
securing Wit sem< to rockar shafl; €. Capecrawn sscuring hydreulic I 1o irensmizsion houslng;
£+, Dump valve plug: D. Hydiauliz condrg| valve; 1. Pressure ralil eadva 2. Cylingder naisly valve; 10 Arms
rkximom lilt sd]usting screw; 17.Top link hrachs; 18, Sensitivity raguislion ks {bem It Towards =+ o
wncreasa pansilivily or * =" {o reduce i) 20. Ol v ffom pump; 23. Fliot valve retaining plug; 28. Top link
brackst blocking wedge; 30 Top link; 46, Dralt contral 1ewsr; 33 Top link brackel ironnlen; 55 Trunnlon

el pcrow

GEMEHAL

The hydrauvhg Wit unit installed on ihe radtor
cansisli of the Ioldowing major units:

1. An oil pump {lem P, Fig. C.OR0 [ncor
porated the preasure lpaged pringlple Oy
which gervice wear patwaen gear and laces
g 1aken up Aglomalically. This pump [
drivan by Ihe sngines Liming {ears.

2. A hydraulic LTt pnit {Fig. C.OMNI using
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irensmission oil, with pesilion and drafl can-
il ppergtions, coneigting of a casl iron
biock conlaining the power plston [singla-
acting). Thie pislon acte throuph a bell-head
push rod ypon a levaer kayed to the rockshafl.
The hydraylic conlrgl valve and control levers
are Altachad b the same body.

A zlandard remots ram valve.

A thres-poini linkage {Fig. COAT) with 11l
rods, tap link and ad|usiable sway chaing,



Specliicxllons:

LT T T Exxon Torque Fluld 56 or Equivalent
Filukd capacity of Irangmission casa with eyl reaching the upperdipstick mark ..., 17 Qb (18 litras)
" Avaliable Dy ld fOr remote TRMCONINE . . .o e e 106 Qus. {10 litres)
Plasady gaar Iype hydrBulic Bump o o i e e e o e e e e e Madal FD 10
Borg Warnsr iar tyrs Ry dranlic pUmiB o o . i e e e s — .1
E i T o S PRI . o - o o L e e e e e e e et 114
Pump speed {with gnginamunning al ZA00RPM) ... ., c e B1B0RPM

Corraaponding Sulpol with an ol lemperatyrs of 172"

- 140°F, {3060 "C} and

2133 PSI (14707 WPa) prassure gl 2400 enqina RPM ..., ... .. ... ... 575 GPM (21.B lrrasirmin. |

Progsureraliafvalye aslting ... ... ... ..., ..,

Singlg-aeling ram:
Borgandsimke __ . _ . .........,

Gapasily ... .. e

Cylhnoar Salely valvg prassuressiing .., ... ..............

Mominal IHOng capacily . .. ................
Thres.polnt inkage:

Clionalt 19 GPW (378 i rasimin.}

................. 20622204 P5| (1421715203 kPa)

e e L3R4 354 0N, (B x990 M)
e e B, in. {5TTCC)
cev e - 20A5-ZSET PSI19616-20095 WPa)

enen . 00T I, (B2IE M » i}

Mgximum liltable walghl 8t {mptemant mounting polnls with lifl rogds

cannectad to [wer inks 25 lollows:

(Figure 17} Inhglas iy .................
{Figure17}inhalasiby . .. .......

e ZEAS I {1200 ke
Ciee. - P05 D D000 k)

Lilt arms range with |11t rods cannscled 10 [ower links ab (06lows:

{Figura 1T inholesda) ... ... ... ...... .. ...
(FiguraiTibnheles(b) ... ... inil .o,

Litting limé wilh engine ronming at 2550 RPM .. ... ..
Tolal waighl of the hydeaulic It and nEags .. oo oo o,

............................... 21.6 in. {550 mim)
............................... 272 in. (800 mm}

...................................... 15 58c,

.. -209 1D {IB4 NG}

CEE L)

FIG. C.0/¢ HYDRAULIC LIFT SETTING FOR POSITION CONTROL OPERATICHN {m), IM FLOATING (b}
AND IN DRAFT CONTROL OPERATHON (c)
A, LIt control levar; B. Qperslion seletior lever; 20. Top nk blocking wedge; 30. Top link

HYDRAULIC LIFT

Tha hydraulic (It inatalled on traclor o Hers thrae
Iypas of operallen: position control, floating snd
draft control. Eath operathon is selected 1o guit
Ihe job applicalion, tha Iype of implesment and
(ke physicgl charactarizlics of the soil.

POSITION CONTROL

foslibon Control parmits the oparalar to use Ihe
implement M any posllion which he selssts
aithar in or Gyt ol tha ground, ascording to (he
goakiban on the guadrant at which he places the
it condrol tever {Hem A, Flg, C.0M}L The mowe-
ment &f the Implement & proponional (o the
merramhend of the [ever,
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B LE2 |' PTF..

FIG. .03 HYDRAULIC WORKING DIAGAAM GF LIFT UNIT USING TRANSMISSION OIL
D. Hydraulic coniral yvaive; F, Pump; 20. Dellvery Hine {0 conteed vehes; 21, Faading line lrom lransmis-
slon; 33. Frassure sgualizing line; 4. Full Nlow screen fliter on pump suciicn end; 60, Internal
magodic piug: 93. Oll drain line from hydrsulic Hit to raneminsion

PosHlon contrel is ussd for prader blades,

scrapare, dimils, and camied implamenis, thal is

any implement withoul gauge wheels or olher

maans ¢ resling on the grownd.

To place the conirals In position control, do Iha

1ollswing:

{1} Raiza the implement 15 full haghl by raising
the hydraulic sysleém contrgl {avar.

{2t Push 1ha selecior laver downwerd. (item 33,
Fig. C.0v2)

{3} Fatate the uppar link anchor support wedge to
the init and [nser il betweasn thr upper ink gn-
chor and the tractor irsmae (ltem 28, Fig. G.Ov2).

g} Whan (he deslred working haighl is oblalned
by sdiustrment of the Ii-coniml [gvar, lha con.
izl vvar Stop GBn b B8l on [he quadrant al
that poled 10 permil relom 1o the geme worklng
height aflar tha Implemeani has esn ralsed 1or
tom3 Bnd tranepart. The top hink lem 00 most
be fitimd In tha lowest heale of Iha bracksl,

FLOATING POSITION

Whan U hydrauhe |t works 0 leating positicn
Lha lift arms are fred 50 that the mounisd imple-
meanl cen 1gllow Lhe ground profils by 15 own
wdg hl, Thiz poeition is used lor implaments thal
msl on tha ground wither on gavge wheel, skids
or othar maand when Spacaling.

To uga 1ba {ull Nloat position:

{1} Sal the hydraylic DA contrgls dgr posillon
contral.

(2} Move tha control (sver 1o irs low-position,
{tham A, Fig, T.C2)

Tha implamanl will now lollow 1he ¢onloyur ol tha
ground,
DRAFT CONTROL

Tha deaft comml oparatian allows the tracior to
malnigin puadling eflort by aulemalicaly vaning.,

wilhin very close limits, the warking daplh of 1he
impiement in the presance of morg of less com-
pact 20il and when the ground SurlBee is [rragular
(bumps, ditches, &ic.} 50 that the implemeant would
tand ko dig in mose ar to [{fl oll the ground.

Whan ihe 20l or grewnd are of the same con-
siglency and level the vertical mallon of 1he im-
plementl s controlled by moving Iheé quadrant
lavar up or down {wilhin the rangea "LU" ol Ihe s88-
tar, Fig. G023

Whan the laver (3 38l al (he lowsEl posilion
wiihin tha sechor {U) of the quadrant, the imple-
menl does not reach B suMicient dapih, than the
top link moat ba fitled 10 a hole lowers in tha
brackel {Diagram a, Fig. C.QM). To [IN the imple-
mand all the way up, movd the lever up G the up:
per giop {rangae ¥ af tha gquadrant, Fig, C.00230),

The aralt contral (3 parllculedy sultabls for job
applicationg reguinng suslalined pulling, such as
plowing, harrowing, #lc., carried on by maans ¢f
mounted Implements, B5 1 tranafars the vartcal
COMpOnanlE of Ik IDACS O L0 Fe rpar whaels ol
tha Lracior, Lhus Improving lmciion. To aat ihe
hydrauli¢c [Ifi for grall contral Just move the
gelgcllon [gvgriliam B, Fig. C402) yp and remova
tha wedge {tem 28 blocking Lhs low: | INk brackel,
Al work, regulele the “sansilivity™ of the
hygraalic It considenng thed it ahould B ihe
highesl possible withoul subjecting to epeated
and hrmfyl jelting. Te increase 3enging lurn ithe
laver (Itam 18, Fig, ©.0M) clickwiss Lo reduce il
tum L lavar counlerclockwise,

a CAUTIONM: To mowe 16d selaciion Bver item
B, Fig. C.OM) to shift Irom ona type of opera.
tiggn I mnolheer, Tirst move the Gift aoms up o
averld putling the contral Iavers and hinkage
urkdar airain.
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IR I'resaure oil
Buctien &r dimim 1l

C3 2w ol

£ Armi Nling
The ronmlion of Ve ypaot ) iaws Ihe alt lowing in fam e pump (o regeh, Through the srass poarl 1€,
ine pppar ang ¢l The pitad umlve (3 44 TRe erans-necisgnal Beaa 0 el Upper and &F Thes eBiem op l@0gET
Inan e Igwsr grig, IRe oTesayre ppgelind B0 IR Cap praalb gnd 1he yplog o el choaeD, Be praspurs gul
81 Wby 0w inlg thy cylirder thropgh 1ha sades (S Bnd Bciusien 0e Wit arms domniral pislon

M. Haulral {lift arma silopped)
The aprol untaotrs [ 3pIH grooye (F) thyg dromng tre prosgons ol which bokde Ihe S6od valee (2} cios.

7o Tha predsule by Ehe gal SOming rom e pumip Orevits Ak 1RE BOIDM QF T O v vy SARRSGEANEY
thiy walve opana and Wl ol in convaysd tEck (o the feymfeoir PkiRer ian e ihe powar exlinder,

A Armyp Losmring.
Trm wpeh, Ui abd STy 05D, cfsans ihe valve 4] &0 thal tha il pushed Gy tha oislon, dFlne oa tg

TF T drashangn.

FIG. C.O4d L FLOW PATTERN INSIDE THE HYDRAULIC CONTROL YALVE AND POWER
CYLINGER DURING THE THREE QPERATING PHASES

. Hydraulic control valve; E. S5pool cross hals; 7. Spool grooys; Q. Bpoon cam; R. Arma [[iting powsr

cyknder, 1. Pragsurs relief valve; 2. Pllod vabes; 3. Cylinder saleiy valve; 4. Drain valvs; B, Cylinder In-

bt valvn; 6. Cantrol valve apool; 11, Spoaal control laver
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LIFT HYDRAULICS

Fig. CO03 [llugtrgtes the hydraulic working
diagram of the lilt unil.

Tha on pump {Em P leeds dirasi|y on IFaNSmis-
gion gil through a streen typs lilter {lem 53}, -
Lernally provided with g magnellc shemani which
calcheas and relaing circulating matallic particl &s
{if any) and dalivers [t 10 1he hydraulic [iTE anirol
v3lve {|tam . The ol quantity whigh is nol wlili2-
ad by e it cylindar draing into the bydraolic il
body fram which B Hows back inig 1he fran smis-
sian housing RrOugh a suitable duct (Nem 3d).

A plastic tube fitem 33) connacls the Upper
compartment S Ih& transmission hogsing wilh
Ihe Pydraulic B0 and serves 19 egualize 1ha
pragsure. The transmission housing. which 215g
serves 45 reserygir for the hpdraolic it conlammns
17 quarts |16 Litres) ol gil, 106 quarnks {16 lires) of
which can be utilized, with tracier Standing on
lgvel ground, 1or hydraulic it operatpn and for
that af agxiliary axlathal ram applications, if any
(see page 152 (Fig. C.QmMy, jllusireies the Three
working phazes o1 {h& hydraulic lilt and the
aperalion is dasciibed in the legend. The valvar
gantainad in 1he Aydeaulie kil block nd Their ma-
jor lealures are as follows:

1. The gouble section pilat valve (lem 2} func:
Lans as a hydraulic dock. |1 altamed on s
sexl rl prevenis the il from draining out il
ling phase]. pnd il lifteg ol alows ol drain-
eng {newlral and l[awering phases),

2. Thacna-way cyhinder inlel valve (Hem 5. Dur-
wg 1he hifling phags 1ha valve opens to let 1he
delivery ail oul. In Iha other phaseg the valye
it held closed Dy 1he pressure of 1the ail frap-
ped inkide {he cylinder,

3. The drain valve (Item 4} which, when tollom-
ad on (1 aax5t. keepa the gil mnEde (he
cylindar (reutral or lilling phase)] and dumps
Il when [11ed oIf its seat (Iwering phase},

4. The pressure reliel valve (It 1), gel al
FB2-2204 PSI14217-15204 kPaj, prolects the
Rydraulic pump and oOil lires,

5. The cyanosr safely valve {itemn 3), 321 al
28452087 PEI (1901620595 kFa) limlis 1he
dynamit slrgxsas BCting upon the
machanical componenls [stresses which
may occur when hauling implements on
Gumpy roads of Qrognd.l

Tha mast imporiant funclion of tha hydeaol|e cir-
cult I3, howewer, 1hat perormed by the dines-
honal contrpl valve apoal (Mem €} or rotaling
valve, whigh indirgctly Santrals 1he closing aof Lhe
pliol valve [Schematic St and, direcily, thea opkn-
ing @l the drain valve {Schemalic &), Tha distribw:
tion of the ©if to 1ha cylinger is 1he sama tor both

positian and drall coniral operations. Thal whigh
changes it the [avarage quantily controlling he
valve spool tatatlon, Iha operalion of whch i il-
lustrated in Fag. ©.O05 and descnbed in the two
Iallowkng paragraphs.

MECHANICS OF THE HYDRAULIC LIFT POSI
TION CONTROL OFERATION

The diagram {¥] o Frg. © 0% allysirales the inter-
nal and suisrnal jeverage subassemblies which
iz invalved [n position condrel operation,

The downward shifling of (he seleclion lavar
{Mem By for posdion conirpl operalion defer-
mines the release of roller (iterm 641 from the gx-
Iarnal lgvers (ltems &2 and €3} and 1the upward
ralation o1 Ihe gam (Hem 65 whith comea un gon-
laci with yhe lever {Ibarn 635 The exiernal levers,
active in geall condrel (Sxe dipgram ¥ oara
thergtore excluded.

Whern \he lever [lter A) i Movad up in the con-
trol seclor, the moavemenls ol (ha Isverage are
thase indicated by Iha Black arrows in scheme X
and make the gpoal (llem & turn 1o the positian
al daelivary. As soon as 1he piston moees, (R
[evar (Mem AR, connacted W the ingide arm, acts
bpon the rocker arm (llam 6By in the direclion in-
dicated by the arrews drawn in hght lines and
1ends I bring 1ha spoal tack 10 rewiral.

This candilion, howsver, oCcurs only when the
bill arms rsach (he posilipn set By 1ha leyer {Tem
Al wlihin Lhe seclar range.

Curing e lowering phase (e leverage moayes in
the apposila direction, in flogting, 1ha spool |5
permanendly kapl [0 spltl pasitton and Ihe travel
of the {evar (Item 35y, in this casa, s nob aulli-
cianl Lo bring it tack 1o neytral.

MECHAKICS OF THME DRAFT CONTROL
OPFERATION

In grail control, the lorces applisd 1o Ihe imple-
menl and Iransmilled thraugh ha lop hind, (lgm
a0, Fig. .05, Diagrom ¥ dalorm the contol Spr-
ing iltem S4),

Az lhese deformalions ara sbricily dependent
upon the pasifion of thoy (aves {item A)in 1he Son-
trol secior, the control valve will go newtral {thus
prawdnling downward motion s of the Implement]
only when, for @ given laver sailing, the forea
{hem Fy transmitled from the 1op link ta the Spr
ing is soch 1o impart 1o the lalter a correspon.
ding daformation.

Any lurther spring defgrmation caused by load
variation iransmitted through the top hak, moves
the valva spool ol neygtral. Tha valve is lhus
automallcally controlles by the [oad impansd by
tha Implement to the spring thiough the top link
Eo \hat:
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FIG. C.OV6 CONTROL VALVE REMOVAL
D. Conirel valve: 11, Intamal spocd controd lever,
1) Catier pln sscuring ink (15 1o spoal conirel
Hevar (11) 15, Link; 32, Pressure retlel valve Bolder

1 SDNNG COMpression increates, en [Fe valve
speo! will futh 10wards delvery gmplamesd il
nngh

£ It spnng compredson s reduced, Ihen lhe
yalve spool will lurm towards dumping dmpte-
mert loweringl.

The chagram {{&m Yiilluslrales the inlemal and gx
ternal linkage which are invglved on drglt conirgl
Wnen the seleclion lever fiem {3] iz tumad up-
wards. the enlerna’ drall Sonirdl levarage is inser-
ad in R valve spoal linkage. In fact, ERe Sams g hem
E5 Inlegral wiln the Selactian lavar ((Iem B ot
[he conlact ywall e lenegr (e B3| (S5ee didgram X
30 thal 1he 1GHower (Hem &4) i3 inserted Balwegn
the levers [Hams 62 and 63). inlarfocking 1hem,
while the rglier {item 139 cantacis (ha cam (em
39

The valve 3pool {tem §) is 1hus Controled by Bolh
the hand conirol |ever ([Lem A) and conliob Spnng
ihvern D4)_ Ihe Kailer subrect to ihe H0ad vamalions
{rangmitled througn Ihe 1o hink (ham 30).

in paricular, (he 13vdut ([tem Y] dlosirates. Dy
meang of the heavy bDlack arrows. Lhe lgvelage mo-
lions atourring whan lor a given setling of the con-
bral Dmvar {ilarm &Y in (he Quadrant. (ha o9 Hok {Hem
M 1hrust increase determings Ihe rlalign of Ihe
vaive spoa {Hem 8] towards 1he gutlet side.

H, on Ihe olher hand, the lop link thrust i5 reduced
ingigad ol incieggsng, the leverage mohon lakes
place in 1he opposite direction and (he yae 9p
turns Lowards the drain side,

Cruing weark, the difting or lowening phate cant
linuas wnlil the [oad opedn Ihe tap link os back o ils
ofiginaf yalus and I8 valve sposl is i neginal,

A in drall control agaration he valve spood is spb-
pect 1 i Strasrong O 1the condrol sanng (bern 34)
andy, 1ha motlian {indicaled by the lighler armsws)
wanzmilied on to he racker amn (tem 56 by 1he
evar (llam 38), which % conmecled 1o 1 inside
arm, i% anculled by he molion in the opposile
draclitn {indigated by the lighl cross-hatching ar-

FIG. C.OF HYDRAULIC CONTROL VALVE
CUTSUT

HOTE: The blackh arrow indlcates Ihe Llorsignal
actlon by the tpring B upon the sposl control
fovar 11, Tha pil How ix refermed lo the arms lil-
ling phans 3k shown In Fig. C.O04.

o Draln walve plug; M. Preagure il inlet-
1. Preagury rollad valve aszembly; 2. Pilgt valve; 3.
Cylindar safety valfva msaembly; 4, Drabn valva; 5.
Cyllnger olf inlet valva (uta Tool No. 761883 1o
removs and inslally; 6 Control valve apoal; 7.
Drain valva acturiing pin n conlact wilh the
spool cam; 8, Sensing adjuaiment plug; 2. Yalve
apaol return apring; 11, Spool control lewver; 18,
Sansing sdfuating lever; 22. Draln valve holdaer,
23. Pilel valve plug: 32, Valve hoider; 49.

Salccrew sacuring lever (11) 1a spoal.
= %%?
. i

S5I6T O O

FIG, C.O% REMOYING THE HYDRAULIC LIFT
PISTON AND CYLINDER BARAEL

24. Fiston, 26 Cylindar beral; 2B Pisios Bng:

27. Fiston seal reel (plaztic matedal); 28, Barel

saaling ring: 31, Duter ning for barral abal (Bracs)

rowa; which 1% lmnsmitled to the rocker arm
theough the levers and Kok (Hems 62, B3, 92, 59
and 80 bacaoses af 1he moton of 1he follower roller
(NEm 12 Over the cam (tem 240, the [A&r imagral
with the night hand side e arm,
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X, Pesiteen confrol Qoarmlipn
Thx swipcice Kesr B a5 shilied dowrn-
wards. The Inesraps dravwen InGighl inss do
Aol Pake pard 10 1M 5 AperEiegn ARG ConSErn
e drall eomifol SpEralian Sl )

¥ Qirall conlral aperalion.
1T selec |40 leve: B % 2milled Jpwarns |

g1y Ll

FIG. C.0/5 SCHEMATIC DIAGRAM SHOWING THE OPERATION OF THE VALVE SFOOL CONTROL
LEVERRAGE FOR POSITION AND DRAFT CONTROL AESPECTIVELY

NOTE: Black, #ight srows and thoss with light cross-hatehing relar to the motlons which 16
lererage components make In 1he armz Hing phase. The srowe wilh haavy cross-halching show ihe
muation ol the pizlen wnd arms iing. The direction Is ppponrite for smne lowsnng.

A. LiH conlrod hreer; B Coeration aules lor lever; F. Top link loading by the forcas (o which the imple-
mnl in aubjecied when the irectes is maring torward; 6. Coniral valve spoal; 9. Spoal reiwm wpring;
10. Armg maximum it sdjusting scmw: 11, 5pood covttral Jeved: 15 Reaction robae; 20. Toap link;
4. Cam Intagral with dghl 2ide i1k mrmn; 35. LIA scms; 35 inglde 5em bnk; 46. Top link laver; 52 Reac:
tion rgdier grm; &3 Quier link arm; §4. Selecilon rollar; &6, Cam, Integred with 1ha seleciion rolisr;
BE. Rechker arm; 89 Rocker arm laver [inimgral wilh the faver 80); BO. Hocker pem laver (k1ops the prmes
Iitt when It resches the scraw 100; 31, Lavers 42 snd &3) connecling spring; §1. Rockar arm control
ecltar (bepl conslandly én contact wilh the lgver 92 by 1ha torelonsl lorcs of the spool ralurh Inver &)
42. Rcller supperting Wvar; 84, Conlrod apeing
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FiG. C.Q/ REMOVING THE REAR COVER
NOTE: The arrow shows the posilion o The
hydraulic lifl unil factory seriaf number,

C LHY arms ctamping boll nuts; 16. Raar cover;
33 Conneclion lor hydraulic lif-trAnsmission
housing line; 35 Lifl wrms; 54. Top link brackel

eolid Bushings

HYDRAULIC LIFT REMOVAL

The tydraulic lilt can B ully ovarhaoled gnly il
rampved from 1he tratcicor. Should ovarhaehng e
faquirat for the contral valve only, or skould the
unil faquire replacemert ol pislon of &ylinder
seals, oOf |everege checking., than Ihese
gubassemblies can b #asily removed {rgm the
Bl withou! tTemoying 1he whole wnil Igem (he
fracior.

These componanls are removed &3 ingdigated in
the following lopics,

Remava the hydrauhc lidl from the fratlor A5
fol lowws:

1. Hamove operaler's seal with its suppon

2 Dizeonnact the |jIt amma Irom thees polnd
linkaga, the ail delivary lina and the |jit

FIG. C.OM1M0 AEMOVING THE ROCEKER SHAFT
FROM THE HYDRADLIC LIFT UNMIT
NOTE: The srrow shows tha direcllon ol shalt
rarmaval,

A, Sepling ring prolaclian; 39, Lever connisted
to tha inside sem; 40, Inghkde am; 44 Shafl seal.

ing ring; 45. Rockzhalt

Iranamigsien  sonnechng line lrom 1he
hydraulic lilt uail.

3 Hamove the siud nuls and the capscrews
which sgcure the hydraulic {f1 10 the
transmission case, then remove the Iormer
Wsing & hoisl

DISASSEMBLY
Dispasemble the hydraulic il as 10llgws:

1. Femove the control valve gadl (Hem O, Fig.
C.0VE) by unscraw|ng all atlaching ruts and,
priot 14 wilhdrawing i1 from the studs, be
sure to remove [ha cotter pin {llem 13} secur
ing the fink {1em 13 t¢ Ihe spool gonlral
layer {Item 17},
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F1G. C.0M1 EXTERMNAL AND INTERMAL SPO0OL
CONTROL LEVERAGE AMND LINKAGE OF THE
HYODRAULIC LIFT UNIT
NOTE: Tha tigure shaws: lop drawing, the exles-
nal lavarape E3sambily gz removed from (R
hydraphs N, Bohlem drawing, 1he  inlernal

Igvgrages o5 ey are n opacallon.

A. Hydraukc lill 2ontrol lever, B, Oparation yelec-
ter dever, 8 Control valva spool; 18, Reaclion
reller; 39, Inside arm link; 45 Top link hevar;
49, Setaciew secuning conirg! laver 1o valve
spoal; &5, Cam Integrel with (he selacior lver;
€6, Rocker armm; G7T. Seeling «ng: EB. Spacer;
79, Screw securing (he arms maxiram lifl stop
iever to the rogk rocker atm Sontrel toller arm

Unocrew Iha pressure reliel valve {ltem 1, Fag.
C.QF) and the cylinder gatery valve {1am 3),
remve 1he drain and pliol valve plugs (Iisms
Cr and 23}, Ihan withdraw tnese valves and
Iheir springs lam the control velve lock. 1l
neceEsgEry, remove Ihe Sylinder inlel valve
(Mem 5] by unscrawing the retaining plug
wilh the aid ol (he Special wrench.

Ta remowe e Conlr valve zpasl (lem € it
i necessary to rermdva the lever [Item 18)
wlth the sansing adiestmant plug (Hem B,
the valva hinkder ({tem 32y or the ausllisry ex-
lermal ram lop (item P, Fig. C.0/27} and the
Jevar {llam 11, Fig. C.OF afler unsgrawing
Ihs aefsorew.

Folowing 1ha famoval ol the conlrel valva, il
is possitle to wiihdraw the pision (tem 24,
Fig. C.08} ang cylinder barral (Iiem 25 and
hénr saaling ringe.

2. Delach the dralt contegl gopergtion owiside
levar {item A6, Fig. .0/ Iram the top link
brackel, Ihan ramova Lhe latisr gnd the con-
trol spring as an assambly.

FIG. C.012 REMOVING THE INTERNAL CON-
TROL LEVERAGE

Z. Boa wranch lor remoaring the gerew (Hem T8,

Fig. C.00M1; 15, Valve spool canirol link, 39, Lever

connecied 10 the inlernal arm; 63 Rocker arm

drive rellar supparling levar

This Musl be preceded by the rempyal ¢ 1ha
sorew ([{em 551 10 withtraw 1he pregt ping and
ot the sorews (Mem G 1o delath the Sprng
(ram the hydraolic 0 raar cover. Remave [ne
slud nuts (ilem 8] and then the réar cover, as
shown in Fig. .00,

3. Ramowe tne |ilt arms {vam 35, Fig. C.O004), tha
LCrawd Securing ihe lgver [llam 39, Fig.
C.OMD to tha nsids arm {em 40) and
remgve tha rochkshafl [rem 45 In Ihe direc-
tlon shown by tha arrgw (Fig. ©.OM0)

To avoid damaging the sealmg ang {Ham 4
jocaled on tha iafl hand side ot (her rogkshaft,
{hrst 1urn the lalter w0 1he Sansa opposila 1o
thal of wilhdrawal until the sealing ring
comeq oll s swal, then withdraw it uaing the
prafecior. inswde the hydraolic LI, 1he apm
{itam A) and piston push fod will ramain
free.

4. Rempove the outside linkage assambly (Fip.
C.OM1) and conlrol bever A% an agsembly,
altar ramoving the capscraws which secure
il to the hydraulic hill.

Agmove 1han 1he ingide levars by UNsCrawing
first the screw (item 78 using a Sochel
wrench (Ham 2, Flg. C.OM2) throwgh he
hydraulic lilt 1op opemng, Then, wilhdraw
lowards e gulside {he rolier support levar
(Mam GB} with sealing fing [Mam GF, Fig.
C.0'14), and spacer (Hem GH). A8 for removal
inslallalion) of (ke mngle lAvers sée Fig.
C.0r11 and C.0M32, Diagram O]
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FIG. COM3 ROCKER SHAFY CRAGES-SECTIONAL VIEW
k. Reckshall seglions; . Extemal condrgl levarsge aaction; A. LiH conlred lavar; L. Q001540327 {8

-8,3 mm.} Recensing of the laft skde outer bughing; L. 0.

807 0.B15" (20.5-20.7 mm.) Corrac! racess-

ing af the righl sides bushing; L.. 0.194"-0,402" {10-10.2 mm.) Correet widlh of 1ha shatl sesl; 40, inzids

erm; 44. Lall hand stde waal; 45 Rochshalt, 47 Right

hangd side sxal; JB, Spacer, 0.532.0.543"

105158 mm. long: 51. Left side bushings;, 52 Righi wide bushings; &7, Qil asal; 58 Spacer
65, Rocker arm roller aupporting arm; 749, Sceew securing lever (B0} to roller supporting arm (E2);

#0. Armg mpzimum Ifl alap lever; B0 Friction disce; 8.

Conlrel lever nul; B7. Spring; 34, Lalt sida

spacing ring (10 ba gdded to thoss units which aré found withoui one al dizaszseambly

INSPECTION

Wash cempanents in solvenl then groceed 1o in-
specl and check \hem reteming to the dala
raporad &0 tna able i rear of this section.

1. Chack tha lunclional efliclency ol the seal-
ing rings {Fip. CT.Q8) installed Delwesn 3
oylindar barral and conlrel valve and belween
eylinder linar and pision,

Theck 1he plastic saal back-up for wear and
sonditions of Iha soldered |[cinl on Ihe barral
seal brass ring,

If hacaseary, raplacs,

Aeplace, il funclignally poor, the sealing
rings installed on tha controb valve biock
valvas and rockshalt, 1the sealing rind {Ham
67, Fig. S0 on the moller leyar and thatl bet-
wean hydraulig lilt and ransmisskan cdse, ai
iha cutlel docd tem 3. Fig, C.OM3).

Z. Chafk \he clxarance bedwesn rockEnalt and
bushings and between top link hinge pin and
bushings.

If the bushings {liems 51 and 52, Fig. C.0M3)
and {[lam 54, Fig. C.OMN pra to De peplaced,
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then remova IRem using & bushing puller.

Whean instailing the new bushings be Sure (0
meat the spasficaton requirgments reporl-
ed on the Fig. C.0MJ3 and regm ihe inside
diametars, il necezsary, (0 specificalions.

Check the contred valve spoo! Tor wear, 1he
comecl spool and bore clggrence being
00100014 in. (0250035 mm] (1 & néw
gpop! is 1o b inslalied consder 1thal it i nat
available aione a3 spares 8s they are litted 1o
thelr respective bares al 1ha laciory.

Check sealing lighinass ol 1he drain valve as
ndicalmd 0 ha lopic on chadhking he
prassure relief and salety valvas Mawe surs
Ihal tha ssaling suracas of the pilol valve are
Ires from seonng or faoll: snd gnnd, if
necessary, ihe ces! iron walis ol the bore an
Ihe hydraghc if1 body.

Yerify flexlbilily ol ha valys springs varsus
the dara reporned in the lable v rear of this
seclipn.

Chechk, the prasgyna satiing of the raliaf value
and of the cylinder safely valve aceording 10
the Instryclipng given on checking the
prassure reliel ang safely valves,
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FIG. C.0Ma ASSEMELY MARKS FOR CORRECT
INETALLATION QF INTERNAL ARM AND LIFT
ARMS ON THE ROCKSHAFT

ASSEMBLY

The hydrauhic 1) s reassempied and refitied Lo
1he tracior by reverging the sequence of ppera-
tigns described in the pregeging chaplars, Lhn
tighlen the scréwh and nuts 1o largee spachiica-
tians, Also, considar tha (ol owing indicalions:

1. Arrange the insige arm and lilt arms on the
ropckshafl wilh 1he ggsembly Marks aligned
{Fig. C.0M4).

A I&w raciors: haye axperenced troutde in
gelting & mouwnled plow in 1he ground. When
Ihis hapgeny, the g load measuring Spring
gt the rear gf the hft housing SoMpresses
complelely aganst the 1ifl housing. The irac-
lign bogsier cannpl work.

Fig. .01 shows gne mark on the rgekenafl
#ng pne mark gn the internal arm, howarer,
the Tragtor has lwo numbars oan 1he
rockshalt, a two (21 and a four (). Some (rac-
tors have the mark on the inlarnal arm tnad
up with the foyr {d) which caypsas tha tracior
boosiar problam, This can be 3@en Dy rampy-
ing Lhe spring ang regr cover Inpm the 1ift arm
hoysing.

This can als¢ be cormeciad by changing the
ppoition ol the lift grme on their sglines. The
Blop seraw o Iha Lull raisa of ths | Inkage vl
fave {0 ba reddjusted.

2. Inziall the seals on 1he rockshall using the
proteclion 10 avoid demages when going
overtha splingd gnds, then i them gelinitely
in their raspective seals using an insialisy
{Fig. € 0M13)

F¥3. C.OMS FITTING THE SEALING RINGS TO
THE ROCKSHAFT WITH THE AID OF THE FRO-
TECTKIN A AND INSTALLATION TCOL B

AT, Sesling ring; 48, Spacer

A The spool condrol levar {Iam 11, Fig. G o1
Is arranged, afier prassdiitong, wilh the
selscreéw {Item 49 on 1he plston side

4  The spool return sphng {(Ham 915 Instaled
80 that « 1ends 10 rolals the spogl Igwards
lifting pogition, tha! is, 53 that the lever is
puebad iowards tha pision.

Alter asgemibdy, make surg the rpokshalt and
play iz 0.0040,012 in 0103 mm) N il doss, -
reduce i1 by adding s spacer of Suilabla
thickness baiween lilt arm and hydraulic 11t
oody.

Whan refilting whe hydrawdic {1 to Ihe wactor
rnake sudk iha oil arain duct (Nam 23, Fig, ©.003)
fram hydrauiic (11t (o lranamisslon s provided

with 1% gealing ring.

oIl FILTER

T rillar for the Aydraolic 1L uld 3 insiglled on
tha pump gucllon ins (Fig. £.0r3. I congisls ol
a matalliic mesh canrldge contelning & magnetic
elament whith traps the metallic padicias, il
any, clrculaled by the all,

Afiar avary 200 hourg of operallon, remove [he
{iltar snd claan 1.

Remave the cover asrews than wilhdraw ihe
magnadlc plug [flem B0, Fig. C.OME) imegral with
the cover gnd then ihe cartridge {ltem 59). Al tha
pame fime, recover The oil Jikwing out ol the up-
per auction line. Waah tha componanis n
solvent and Clean the inakde ol 168 contalne.

Check the Junctional efficlaicy of e Saaling
ring {Iterm §1) on 1ha cover and 1han ralnsiall the
parts afler drying Iham.
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FIG. C.OM6 CHECKING AND SERVICING THE
HYDRAULMW: LIFT QIL FILTER

21, Pump guclion lina;, 58, Flller zoniwiner

E&. Fillering earividgs, 60, Magnatic plug:

&1. Filter cover sealing ring

THREE-POINT LINKAGE

The (hree point Unkage (Categaries 1 and 2] con:
sisls of (Flg. CONG|

1. Two Iower hnks {ltem T4 himged an [he 1rec-
tor Dody.

2. Two adjusiable lilt rpds [lams 72 and 76)
connaciing the Igwer links 10 ke hydrauhe
[t

The lefl side rod is adjusiable lor lwo lenglhs
{show! of long) which arg oblained by filting
tha pin {item 71] below or above 1he lixad gin
{Ham 7Q], resgectwely.

The lengih of {he righl s1de rod is adjusted by
tuming the crank {ltem 77

This lalter adjusiment can be mads during
wek alzo to adjust e it angle of {he imple-
ment.

3. Anatjustiable top link (lem 3] which allowe
mounting tha implement at genter {dnird
paint). By rslracting araxtending (A& lop [Ink,
the implamant prich angla ic increased or
reducad &0 1o allow The best saiing 1or Lhe
lob penditions at hand.

4. Twoadiustable sway chains {(tam T73) imiteng
or prevanting /mplament gide Sway.

Yhan both |ift rods ars extended or reiracted af
e same amdaund, the maximum travel al 1he m-
plemenl off the ground i3 increased of redoced,
mind, conyerEaly, 1he svailable working depih 15
redcad of [Acreased. Whan making this adjus!-
menl. make sure thal Iha implement is not liMed
more Ihan naceseary with the lilt arms all 1he
way up (lravel pogition] and 1hal, al work, the im-
plemant can make a supplemenl o downward
traval, 1hart b3, of will nol Be pravanied from daing
&0 by the Rydraulic ram ravel 51op,

RIGHT SIDE LIFT AGD

A crogs section of the aght kifl rod is shown in
Fip. ©.0018, To rarnavs les rod, il neqessary, Jusi
strajghlen the salaly washer (liem BH). unsciew
Ine skepvg (Item BY] 10 wiihdraw the drivén gear
and than Ihe screw {1em B3 1o withdraw tha driy.
ing qear. Theae parts arm (hen fregd easily By
ey ng e wicrg lock, ramoving the hollew fn
fiters B2) and Ihgn by ynscrawing comgletely Iha
lerwei rod (Herm S0p kram the driven gear s1&m.

Prior 10 reassambly, [pbricate al Lfi rod com-
pomnenis wilh mullj-purpose Qraase and inserl a
shim atach {{tem 5] patwesn rod and driven gaar
50 to obtain an and play of 0. 004-0012 in 40.1-0.3
M,

Perigdigally, apply thiz same type of grease to
the {wo prassurs fillings (Hem Bay to lubricals
the pears, baaring and the Iower rod inside
thread.

ADJYSTMENTS

Qnge e hydraulic L is correctly installed on
Iht Ifactor make the lowr adjusiments which
fellaw. Brar |n ming that corract adjusimesnt is &
must for proper it parfarmance.
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FIG. C.ON7T REAR VIEW OF THE HYDRAULIC LIFT AND THREE-FOINT LINKAGE

NOTE: The amows (ocate Ihe grease nipples,

a_nnd b. iilt rod mownting holes; 50, Top link, wiih Isngth adjusting turnbus kis slasys; 70, Fixed pin;
T1. Movahle pin; F2. Le skde Jifl rod [0 shor selting (to #xiend tha rod 6l 1ha pin 71 abova the fixed
pin TQ; 73. 5ide check cheins, wilh adjusting sleeva; 74. Lowsr links; 75. S1op ping wilth snap lochs
for mplemanl linkage: 76. Righl side lil red; 7T. Right séde Nit rod sdjustment crenk, with spring

loch; ¥a. Top link Wach pin (faur mounting pasitions, ses Flg. C.O0M)

B4 FIG. C.0M3 RIGHT SIQE LIFT ROD SECTICH
w.Emd ploy mijusling ahime: TT. Adjuaimeni
crank; J2. 5pring pin with asaty wim Iock;

= 1 B3. Criving guar holder capscraw; Bd Greass nip-
: ! ples; B5. Criving gear: 36. Drivean gear; 87, Maar-
ing balis (nz, 12);, 83. Safely washer; 85, Sleeve;

. Lower rod
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1. SETTING THE COMTROL SPRING MOVE-
MENT

The correct setling o1 the Japble acling goniral
spring (Mem 94, Fig. C.OM%9 easures (hal 1he
valva pocl will nol axcesd (ha presenl limils and
that the complete digplacement, subdividad into
comprassian gngd 1enson, 13 the desired ona. All
is is nagessary 1o avoid mechanrcal Woubias
swch a5 spring permanen yuebds of ruplord or
lavarage sirgning, sic.

Adjust the hydrawhe lilt inslalied on tha tracior
as lollpws:

1. Hamagve the wadge (em 28, Fig. C.09) in-
sefled pelween (op link brackel and
Feydraulis: 1if| rear cover,

2. Chagk qwith conirol lgver freep thal iha
distanca (tem L.} betweesn 10p lIink upper
slop and the raar cover of the hydraulic lifg iz
0.583.0 654 in (t4.&-15.1 ) (P ihe dislance
i5 iesg, gl shims (Hem M| Dl wasn sontrob
Eonng dten Ddyand ipp hink bracked (Hem 17);
reduck (hem il more.

3. Conngcl 5 lEver 10 IR& 0P link bracket hales
and push downwards wunlbil the Saring has &
fecied vis [l NS 3FOKE. Wake Sure thal
the fistance (em Li} balwesn IRa upper tap
link brackel slop and rear caver ol the
nydravhes 1 & eoMpFfised belween
0. T48-0. 787 10 (1220 mim. ). I 11 is more, cor-
rect il by Doildewg up the tower stag surface
through etecinc walding.

S0

FIG. C.OM9 ADJUSTING THE CONTROL SPA
ING SETTING

a. Poattieon of tep link brcked wilh 3pring ree;
. Pasllion ol 1op lInk bracket with gpring held
wnder ull Lendian by masns of the levar, Laver
connesind to the icp link brscksel holes to
kiraich ihe contiol spring {push The Hvar
downwards.); H.{L:g adjusiing shims;
L+, 0.583-0.505" {14815 mm.) Hominal gap bel-
wean brachsl and il cover with spring Iully
tiralched; L. 7480787 (1820 mm]. Nomingl
gep Betwesn brecket and Ll cover with spring
ulty sicetched; 1€, LI rear cover; 17. Top link
brachel; 29. Top Hink brachel wedge stop; J30. Top
link; ™. Cendral speing
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2. SETTING THE MAXIMUM LIFT ARMS
THAVEL

The condition ol uppar lilt arme slopping Bt mgs-
imum height should otcur aulomalically Follow-
ing the metetion ol the sposl 10 nawiral setling,
which allows the inlat ¢l 1o drein out Iresly.

If nét, the glstan would and its slroka whan (he
ingide rackshalt coniral [evar |3 slopped by Iha
hydraulic it body and, vnder Ihass soadiliomng,
Ihe il yader pressure dellversd by the pump
would drain aul through 1he prassurs relisl valve.

Adjust as follows:

1. Apply atoad &l a1 beast 110 |b, (50 kg to the
thrge-piind lower linky.

2. Slan (ke engimée and ron il up © mediom
Epmad.

3. Haise the arms and sel (e hydraolle 1t oon-
Irgl lever {tem A, Fig C.OW2E0) al the highesl
ponl in the conirg Quadrant.

4. In 1hig posiion, scribe two asgembly marks
lltems 5 gngd Sa, Dlagram C), in ragister, on
tha hydraylic bfl body and an he cam in-
tegral wiih Ih& righl side arm.

% Blowly unscrew & few lyrns the anms max-
imum  hft Siop screw iem 10) wntil the
preasure relhiel wabwe (item 1. Fig. C.0O0M)
CHEHRIN 5.

&, Make sure that \he rasidual upward travel by
the hft arma following the gpening of Lhe
pragsure relial valve 1% eomprised belween
01580187 In, (&5 mm) in (Hem d., Fig
C.0120) a3 measured &l 1he quated pssambly
merks. 1 the residual travel is less, then
reduce the shoma (Ham MNj wnder the haad ol
the agrew {(lam 10, and if more, then add
phima,

in Iha courss o! adjusiment, hald the
hydraulic [t contral lavar at tha lower slop,

ﬁmmmn: Mo wadation of he It arms Irayel

Igngih follawing a raducticn or gnincreass of the
number of $hims inserted under the nead of Ihe
acréw 1t probably caused by wrong p3semblaga
or inside [svaraga delarmation: In this cese 0
specl and check the hydogtic (IH ingide com-
ponenis.

4. SENSITIVITY ADJUSTMENT

To pa lunctionally siliciant, the pulling sclicn re.
fuires L& maximor Senzillvity af {he regction
by Lha control valve spoanl {Hem &, Fig, C.O0ET).

ELITA

FIG. COI20 ADJUSTING THE MAXIMUM LIFT

ARM TRAYEL
. Marimum Wit; d- LIl arms fellowing prassuns
raliaf valve How-oul jrasidual traval); A, Lilt con-
trol lever o upper stop inekde bthe quadint;
de DASE0. 19T 45 mm| Dislance Batwasn
marhe (5 and S5 tollowing tha bkknw-gut of the
pransure rellsl valve; N, Scmw (10} wdlvstment
ahima; 8. 8stling mark on hydmpulic bR Body:
5. Satling mach on the cam inlagral wilh the
rAghl side arm; 10, Arms mezimem 1 sdjusting
SCrEW

This sensllivily depsnds upon e posilion
takan, In neutral satting, by. the spool cam [lam
Gl wilh respact to the drivin valvd pusn i [Hem
7). Tha position of the 3pool cam is adjuszlad, il
necespary, lbrough the plug (Mam 8) and Lhe byl
side lavar [item 16, Fig. C.O023).

Adjusi &z follows:

1, Apply v lopd of at leasi 110 (b {57 kpj 1o 1ha
thegs-point linkage lowar 1inks.

2. PRemgve the lever (lem 18, Fig. G.Ov22) by
Femoving Ihe pitaching soraw,

J. S1arl the enging and run [V up to mediym
Sperl.
4. £at the hydraoiic L conirgl Scraw al the op-

par Mop and then shit the salectlon control
jever {lam B) down In “position contrgl',

£, Slarling from 1ha upper and, shifl the
hyd raulic i conlrol lever dawn 10 dboul the
canler of ihe secior, Lhen acrbe on the
periphery of il the mark indlcaling the posi-
1lon {Igm &) of the (gver, Wait Phan unill the
Il s slop,

€. Gradually, move Lhe lever up uniil the ams
atart rainlng, Mark on the ascior rew pogilion
{iem Al of the lever,
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FIG. C0J131 CONTROL VALVE SPOOL SEC-
TION

G.5pogl cam:; 6 Contral wabed spool; 7. Drain

valvs wtlunting pin; & Seasilivity adjustimen)

phug withoul outs|de leverk; B Spacd relumn spr

ing {works In bolh compressslon snd 1orsion);

11. Inside spocl conlegd [#var

7. Check Ihal 1he disiance {ltems A- and A}
measured on 1he periphery al the seclar is
within 0,275-D.284 in. (710 mm.) (Hem d.),

Il the distance is grealer, tighten 1he spocl
adjusiment plog (1em B, end il smaller, than
unscrew the plug 1o swil.

Fallowing edyustrmant, ralil the leyer {(bem 18} 10
ihe adjusiment plug {ltem B), arrangng It as
Ronzontaly as possible a8 lusiraled In the Fig.
C.0

Ak CAUTION: Belore making sach new chetk, be

surg 1o pparate the 11 a few times, thus allowing
the valve speel (Uem & Fig, © O3 and its spring
(Ites 9410 palurn Lo 1M Ao rmal pperaling condi-
tions.

4 ADJUSTING THE DRAFT CONTROL
DPERATING RANGE

The gap bebween regaclion roller {dtem 19, Fig.
G025 and cem [Hem 34, 1he laller inlegral with
Ihe righl side arm, locales the "draM conirel
rone (Hem U, Fig. COI23 on (ke conlfol |ever
sgctor.

Il the quoted 1one |5 not properly arrapged, the
fellowing troutles may oGour.

1. Too high: 8t the Iower end af 1he pegtar there
icaloo ample neuirgl gone which will mahs i
imposaible 1o regc! 1o the forcen get yp On
the 1wop link bracket (1hird peind),

£ Too lgw: it will Be impoessible to contrel the
highesi Ioads (a3 the eniire contral apring
comprazsion stroke cannot be laken advan-
lage of) and, consequently, to work wilh cer-
lain wmplemeants under given job conditlons.

—n

Ty Qe
Lo T

i!.mn

FIG. C.022 CHECKING CONTROL YALVE
SPOOL SENSITIVITY

w. Datail o seneflivily adlustment; A. Conirol
bvar xlading poslitlon mark; As. Mark Gorraspon:
ding lo the cemmensamant ol arma lif; B Galac
1gr Ievsr in "'draft control™ {down);
o, DETS-0.388" (F10 mm) Spread belween
mark: mestured on the top ol the quadiend;
18. Lever on the senging adjusimand plug; 8. LI
pansing sdjusimant plug

FIG. CO21 CONTROL LEYER GQUADRANT
DRAFT CONTROL RANGE

B Selection Jever In “drall conirgl”  [uph

T. Nauiral rangn, lhs corresponding arc

mekiursd on [ Jecior clrcpmigrencs musl ol

axcasd 0,197 {& mmn. ) U. Drall control aparadion

rangs; ¥. Lilting range
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FIG. Q724 CHECKING THE DRAFT CONTROL

DOPERATING RANGE
A Cheek mark ivdicating ihe hydrautic Wit con-
irol Inver a1 1he end ol irsval (down); &, Check
mark indigeling the posilion of Iha leysr (OF Com-
mancement of 1Nl arms raising; B, Selaction
lever in “drafl cantrol'' (shiflad upk & Tool ber
conrected 1g the top link brackel mounting hoda
for gonirnl spring compression ($hill the Bver
uphk g 0AFT" (5 mem.} or le3a, Diatance belwesn
theck marks A and A. measured on The
Quadrant Suler rim

Adjusi as Iallows!

1. Apply a loac of at least 1190 |b, (50 ko.p ta Iha
three-poant nhage lgwer links, making Sure
tnat the entire lowering tirake can e el
lected before tha laad will louch the ground.

M necassary, rase the back of 1he raclor or
arrange the Ioads over a depression of 1he
ground.

2. 5Starl the engine and run il wup 1o mediym
speed.

3. MWove the hydraglic il conbral lever tg the
Fughest paint in the gquadrani and then set
Ihe selegtign lever (Hem B, Fig. C.024) up in
“gralt conlrgl'.

4. Mowe the gontrel levar down o lawest pogi-
tigm in 1he guadrant and scribs 3 mark on lhe
periphery of lhe secior and corresponding 14
the pasition {llem As) of the [avar

5 Apply & bhar la lhe 10D hink brgckel holés and
push LDWArNGs 854 1o gamprass (he Sontrol
spnng Compilalaly.

Under thesa conditlons the lower links of the
Lhram-posnt hitch musl not raise.

if. on tha contrary, iha lower links with INgir
Ioad mova up, Ihen the gap (ltem ds, Fig,
G025 balwasn Ihg realhion roller (Hem 193]
and gam {Hem 34) should be reduced. This is
done by raising the hft ams ontil the cam
[IH1g ofl {he rallar and then acl Upon the roller
cam 50 Lhat (he afms (emain unallecled
when the aloresmeantioned operaiign is
repeated,

36383

FIG. C.0/28 ADJUSTING THE ORAFT CONTROL
RANGE

di. Cam-lo-lgliowar gap wilh arms IIflad; 18. Cam

roller wilh eccentric pin for adjusting 1he

distance beriwaen 1he roller (tssll (34 and the

cam; 38 Cam integral 1o the right tide 110 arm

E. Gradually lag the cantrol [gver opwads.
heepung the sprimg Mully compressed, and
stop BS 590n as tha arms s1aMt moving yg.
Scnbe on ihe sedisr a mark correspongding ta
Ihe ptw posiliaon (Hem & Fig. G.OM24) ol the
Iy,

T. Make surg Ihpt the distance belwesn the
marks &y ang A (Nemod;) 1% less than 0197
(% mrenp. It ol increase the gap ditem di, Fug.
C.025] batwaen the roller (ifem 18 and cam
[(Mam 3d4) thraugh the gxceniric pon on The
rolier,

B. Pul the spring under full ieng.on by pushing
downwards on the bar connacted 1o the 1op
link Brackel holes and 1hen make surg (hat,
undal s condition, the il arms gre rgised
all the way up when 1he conttol lever iz
stifiad 1aits highest ppsition ik the quadrani
tZone ¥, Fig. C D33 H nol, reduce the
distanca AsAq iitem dy, Fig. C.0024) funher,
ICCﬂfﬂiﬂﬂ 1o Ihe game procadufe {nghwcaled
above.

Follawing adusimenls, lack (her reatian rolier
axcEntne pin by lightening [t nul 19 [orgue
specllicalions.

CHECRING THE PRESSURE RELIEF AND SAFE-
TY YALVES CALIBRATION AND THE DAAIN
VALYE THAHTHNESS

The pressure reliel valve them 1, Fig, C.0N} and
cylinder salely valve (Hem 3y are tested by Maans
of & nozzle taster [Fig. €0 and valve holders.

Tha ralinl ¥alve is open gl & pressure ol 20E2-2204
P51 (1421715203 kPa) and the safely valve &l
2845-29487 PSI {1351 B-2H95 KPa),
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Il fthagx specification raguiremanis of Iha
cylindar pafely valve cannct be mal than replace
i A% Iepargte components are nol avallable as

ApAras,
The pressure r2liel vaive can alsa ba lesied wilh
Llhe hydraullc N0 insiallad on the (FASiar, as
Followe:

1. Aum the snging 10 warm the hydraglic Tuld
dp to & lemperalurg of 1232%140°F,
15060 =L,

2 Install a 5000 PGS {4475 kFe} gauge In &
rerngbte gutle! and ppergte the remots ver
item C, Fip. C.CM2F),

3. With the anging running at 2400 RPM 1he
pressure gauge regding should resd belwaen
2133-24B9 PE) (1470717181 kPa) 1 not, ad-
just with shima as reguired.

Check drain valve lighiness as iollows:

1. Place Ihe vatve and sgaling ringg, seat and
spring Ingide the adaptor "B and them aon-
nact tha laler to & no2zle lesiar (Fig. C.O26).

2. Actuale \he pump unlil \he pregsurg gauge
has a reading ol A555-4267 PS| (24518-29420
hPa).

3. HNewl, usng & walch, find Yhe time e
preseurs lakes o drop Irom 28451422 PSI
(19616 down 1o 3804 kPa).

This 1lme =hould nol be less Ihan s
seconds. If less, first replace \he sealing
rings {liem 57). 1hen racheck the vaive
lghinass.

I Lhe trouble persisls, replacs i compiate
valva &% &n asseambly.

REMOTE MYDRAULKC 5YSTEM

The ramole hydraulic sysism (item P, Fig.
L0027 13 used lor tha remole conirgl of auxillary
altachments actuatad by singis and double ac-
1ing hydrayhe cylinders.

If the device I3 used 1o actuala single acting
eylinders, connecl B [ing {Item 37) to tha lower
hols, Il 11 Is used o sctuale double acting
¢cylinders, connect two oil lings {(lam 38) Lo tha
pxriating holes, being gura it apply tha sdaplor
fitam &3 bn place of tha plug (item 38 The ks
ara lappad for a M 16 & 1.5 thegad,

Tha remate hydraulic syalem feeds on Mydraulic
1l oH, though peparately conlraligd 1hrough the
rand lever {item C, Fig, Q2T

Howavar, tha simuliansocus operation ot
nydraulic (1t and ramols ram s npt possible.

FiIG, C.Or8 TEST SET-UP FOR CHECKING THE
CALIBRATION OF THE FRESSURE RELIEF
VALVE {1), SAFETY CYLINDER VALVE {3 AND
DRAIN YALVE {4) SEALING EFFICIENCY
A.Nozzie 1esier, B. Adwplor, prassurs religl
valva; C. Adaptor, safety valva adaptar; D. Drain
valve adaptor, 22, Drain valve Iocallon; 58, Veles
lriar; 5T. Sealing rings

With the tracior slationary an (ayel ground, 1he
maximum fluld quantiy for 1ll{ing the hydraulic
cylindars and thair [Ines i3 12 quars (171 litars),
approximalaly, Flg. C.O/MZE illusiralss Ihe
hydraulic working diagram lor a single and dou
bla aciing gylindar, raspacilvaly.

To dispssambla the ramolz valve, lirsl reEmdye
Iha conirsl Eyay 1Sckiul A I0an remove the
companants. Than, chack tighiness ¢ thea seal
ing ring on Lhe valve spocl and check the sliding
Chrprance ol Iha 3pool which shauld ba wilhin
Lhw firmits of 0.0006~0.0008 in, {0.0150.020 mm._).

LEAK DOWH REMOTE RAM

Thnix Is genacally coused by & paor (1 batwesn
tha ramala valve aposl and body.

In aoeTva CaS3 I hes Deen found hat the: gaskaet
al tha boitom of the twa wy oparallon Connec-
tion wes not gl ity and &llowed tha gil 1o returh
10 Sump.

Belore refrlacing 1ha ramate sponl ang body, |
would ba a good idaa (o replace the gaskat and
Ingpect the and of the conngction for nicks and
soratehes thal could Cause a poor seal
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FiG. C.052F OPTIONAL PRESSURE TONNEC-
TION FITTED TO THE CONTROL YALVE OF THE
WYQRAULIC LIFT VERSION ACTUATING BDTH
S5INGLE AND DOUELE-ACTING RAMS
C_Spod contral vaive (8l the dghl hand side ol
the cparmler). P, Extarmal ram dewd connacilon;
1. Prassure relief yahea; 20, O line from pumpg;
38. Dowbis acting rama feeding porl  plug;
27 SingM acting rams powar ol tine; 38, Double
wciing rama power oil lines; 41, Double scting
i power ol sdapior; 42, Adaptor ssaling rings

EsMT Smple Acting Aam Hydralic:

FIQ, C.0/28 HYDRAULKCS WORKING DIAGAAM IW AEMOTE SINGLE AND DOUEBLE ACTING RAMS
FEEDING PHASE

A. Stop; 8. LIi; C. Lowenng, P., Remcis rams freding valve spool; 1. Preasurs ralisf valve, 36. Dow-

bl sciing rams fesding porl plug; 41. Doubds acting rams adsplar
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FiG. C.O12% EXPLODED VIEW OF HYDRAULIC

PUMF

& Dwiafl of shalt gl asgambly: Cr. Cover and
flange bolt nuls; Gy, Pump driving shadl coupling
nut; M. Pump dellvery port (of smellar dismeiar
1han the inlel pord): A, Bascing Fillals, delivery
and; 1. Béaringk; 2. Cover and flange swating
fings; 3. Body, 4, Flanga; 5 Sover, €. Shalt oll
kaab; T, Circhip; B. Criva gaar shall; 9. Driven gear

shatt; 10, Spacer; 1. Seal Back-up ring {10 ba In-
wtalled alsa on pumips lound without o)

HYCRAULIC PUMP

The pump {itam P, Fig. ©.O03) which laads the
hydrawlic 1if1 circuil % & gear Iype 'sandwich
constructien™ unil 1hat does nol regquirg any
mainlenanca, checking or periogical ad-
jusirmants because Doih gear shafl lubrication
and the laking-op ol Sgrace wear belwegen geark
and bearings i% dons automatically by Dhe
presiure of R4 oil Srculabing Wrough 1the pump
(prassure (oaded aring principeep,

Baaring boras fousng Whg shafls are iubricalad
by the same ol circulaled by the pump ihrough
Ihe racasses on inlel side of bearings. Service
wedf i% lakan up by 1he pressure of 1he oil acling
upnn lhe plane fabe of the bearings adjacen 1o
the llange and cavar within the arsa delimiied by
Lhe lwo saabng rings.

The pump is driven Irom tha angine Lming gear
tamy 17, Fig. ©.O030) thraugh an oidham coupl-
inp. To reach the driving gear, bushings and bear-
Inps, ramoys Lhe liming Qear case Cower,

HyOraulics .
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FIG. CL/I0 PUMP DRAMVING UNIT
C.. Capscrews securing pump to wnging liming
geercase covar Ty Coupting nut; POl pump;
12. Pump alignment ring; 13. Pump drive coupl-
ing; 14, Coupling driving ring; 15. Oriving ring 4]
circlip; 16, Gazkel, 17, Fump driving {anr;
18. Thrugt waghers; 18. Bearing busihes

Tha relaled data are labylaleg in tha “File and
Toldrances™ gection 1able.

Tha pump i quickly damaged when fpamng dng,
Iherglre, newer min he engmme whan [he
transmiasion hésing is dny.

QVERHAULING

Quechaul the pump when tutput draps oM aout
25% with respect 1o thal given in Ihe spacilica
tions on page 154,




REMOYAL

Remaove the pump (rom ihe ractor by removing
1he capscraws which secore o 1o 1ha angine tim-
Ing QRAF Cass cover and the cepscrews SRCUFing
ihe sugtion and dallvary oil linas fitems 21 and
20, Fug. C.O07).

Withdraw il then ai front and racovas the aligne
manl fing (ke 12, Fig. ©.0030), 1he driving ring
{itarmn 14} and tha gaskel ingarad belwaan purmp
and limIng gear Case cover,

DISASSEMBELY

Clamp e pump in B bench vise pravided with
500t laad jaws, Then disassambrs il as (ollows:

1. Unscraw the nul jitem C,.. Flg. C.0028) frem
Iha drive shalt, then withdraw Iha drive
5 laaew and retaining nng.

2. Remoye fange snd cover and Iheir sealing
nngs allar remaang the attaching bolls.

3. Hempve gears and Bmarifgs, tapmng the
thall ends wilh a plashc mallet. We recom-
mend stribing assembly of the parls, if st
usabile.

4., Remgve [rom Iha sover the grive 3hall seals
anQ the spacer, aller ramoving 1he relaming
rimg.

5. FHemoye the wnnaf and oyter aegls Irom
flange and cover, the latter prowvided with a
ptasiic back-up ring.

INSPECTHN

Follpwing & thorough cisaning ¢f the pans, but
avongding molvenls which may damaps Ihe oil
sepls. proceed a5 Iollows.

1. Ghetk llange and cover seals and the \wo
drwe shalt seais for scored working surfaces
or permanend damafs, angd refil ihem if found
funclipnally eflicient. Howawver, 11 i3 besl 1o
raplace all al tham at overhauls.

2 Check that matng gear and bearinp laces
wilh 13mpbyack. Thesa sudpces musl ba
perlectly amooth and noemal o bheir axes, [
wear 19 very small thezsa facas are pol|shed
as shown in Fig. ©O031, by ingerting a sheat
¢l emery paper lubwicated with parsifin and
turning (he shafl and gear slowly.

3. Check on a suraca pauge the flgia gn the
bearing mating laces, and if wear [5 81ll
small, polish |ham by pagsing them over &
gheet ol emery papar lobricaled wilh parafiin
and lad on a (1al surace.

%5 M}

FIG, C.0f31 POLYEHING DRIVE GEAR FACES
B. Emery paped; 8. Gear;, 1, Baaring

Then, removs burrs and palish (b Sede Sur-
fagas 50 thal beannga slide in ungear shght
hand prassurs.

4. Meamyre shalt and bore wear versus dala
tabylatad at the rear ol this sectign,

f. Maasura (he pearing clearance which shoulo
ba comprised within the limits ol Q004008
. {0.1-0.2 mm.} (Fig. C.Onad),

ASSEMBLY

Prior 1o assambly, lubricate all pump oom-
ponents osing ike hyd rautic  fluid, o avoid
smZufs or bnding doring 1he initial paniod of ser-
vica. Assamble Ihe pump refeming 1o Fig. C.029
and taking natice of the Scribed assembly marks
and of the foliowing points;

1. Alleringtalling 1The sealing rings ingen on the
In=ida o the fing anli-axirusion plashc fing
(Fig. C.0733), also on thoxe pamps which
ward nol provided with i

2, Arrange the gear bearlngs Lnaide the pomp

hody wilh 1ha relieved redii (lem R, Fig.

. C.OE5), on 1he ouler circumlarence Tacing

tha dalivary gnd port (Item M) and wilh 1he

fromi lacas wilh 1ha Jubficatich strlls pdja-
ceni {0 the Q&ars.

2, Thorcughly dry Ihe shalt ssa] lands in Ihe
cover, then introduce them complaie with
spacer arranged as shown in datall {at of Fip.
C.0r29 and finally, (il) the cavity Betwesn lha
seal |ps wilh muiti-purposa graass (whegl
boaring greagse).
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FilG. C.O0r2 BEARING AND GSEAR EWD
CLEARANCE MEASUREMENT
Lengih X less Than Y by G.004"-0.008" J0.1-0.2 m}

Whan insiallng the complele cavar by Sure
to cover with & sultable sheel band tha end
ifiread and tha key deat af the drive shall to
avhld damagng ihe rubbsr fings against
sharp comers.

d. Tighten the pump cover bl ngls gradoatly
and to the spegilied 1orqua valus.

If \gllpwing ovethauling, the pump perlomiands
13 poor, antrust it to a speclabzed shop proper|y
equippad ot bench Lasting.

=z

FIG, C.O033 INSTALLING THE SEaL BACK LIF
RING{11) TQ THE PUMP COVER ON THE INSIDE
OF THE INNER D-RING

2. Sealing rings

INSTALLATIIN

Asgemble tha drive coupling and refi! 1hea pump
(@ 1he tragtor insarting the &lignment ring {I1Em
12, Fig. C.0030 and gazket (Mem 15) betwann 1he
timing gear case cavar and the pumgp.

Fin ihe BuGiign lina flange (tem 21, Fig. C.O3)
and, belore securing tha delivery plpe (lam 20).
poar Inoseme ol threugh the upper dugt, in ardar
to lavor the priming of the pump avoiding the rsk
ol geizure during the [nilial parvica period,
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TROUBLESHOOTING CHART

TROUBLE PAOBAELE CAUSE REMEDY

A Hydraulic hfl inggeralive, 1. Lack of il 1. Fu up I Ryl
2. Conlral valve styck, 2 Remova and claan .
d, Pump inoperative, 3 Disassambla and inspect L.
4_ Sluck drain yvahe. 4. Disazsambla and inspact it.
5. Dy plich vakee seat. 4. Disassembla and inspaci il
B. Safaty valve or diz, velve glug |6 Disassemble and inspecl il

too light.

E. Hydraulic nfl jerky. 1. Low #il. 1. Fill up 1o levet.
2. Ol strainer claggad. 2. Clegn It
3. Air gntering the suclion iine, | 3. Gheck conneclipns and seals.

C. Hydraplic HTI dies ngt hold 1 Faulty adjustmant af the 1. Readjuyt the valve Spoal,

the [9ad bp (wilth enpine
running 1he load keeps
gscifalng up and down,
with enging s1opped. the [oad
drops,.

control valve spacl

. Bratn valve leaking or stuck.

Defectve ol sxals.

. Poar sealing ol Whe ol cylindsar

inket valve.

il legks by the pealon saal o

the gylinder seal,

. Pogr segling or low callbrallon

&f the cylinder safety valve.

2. Disassemble, check tighlness
and replace defaciive parts.
A. Aemove, check gnd ciegn 1he

componenis

4. Arplace the segls

5. Farprace .

. Pressurg rehgl valve Sols in

when hit arms ars ab M imorm

hEight.

Wrong adjusiment of Uil arms
fravel

1. Raduta ta suit the number ol
&hirns inserted ungder the head
al iha travel agdjusimen sgrew.

. Poor lithing capaciy. less than
esiimated.

. Wrong pressure reliel vilve

satiing.

. Low pumnp efficlensy tnormally

accompanied by a cansider-
able incieasa of the Niting lima).

1, Heplace i,

2. Texzl pume parformanta and
overhayl i, if nepcesaary.,

F. Presence of enging sump oil
in the hydravhe 1IN Tlud.

. Pogr performance ol hydraulic

pump shalt seals.

- Plugged hydiaubic fitler.

1. Chack the parts and replace
delaciiva OnerE.

G. Cweling

1. Ta rmych sensHivity,

COna-way vahlve spring broken or

poor seat or leakege. !

. L&aky salety valwe.

1, Back ofl Ievar and adjust.
2, Digaszembis and chelk,

3. Disaszemnble and chech.
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C.I POWER STEERING (POWER ASSISTED)

INTRODOUCTION

Tha power gteering Sy3IEm CcomMpnisas e
loNhgwing main parts: (Flg. 41

1. The oll regervoir (e 16) conlglning Lthe
fliller with replaceabla slamenl.

Z. The nhydraulic pump (H&m B driven by the
anging timing gaar.

A, The pressurg valye, intorporated an the
Pydraulic pump, allows the sleenng of tha
iraclor when the pumgr 8 inoperative or tha
engine hes slopped, and fegulales tha
Pregsure,

4. The operating tylindar with double-acting
fam {[arm 11 and buidt-in control valve, install-
wel it pargilel with grag link.

£ Ol pipes and hodes connecting tha pump 1o
the cyhinder cirgwit,

There are lwi dif|erent version: ol ihe power
sieaning cyhngder. Cylinder a52embhga are inier-
changeable, put componants are not.

QPFERATICH [UTE|}

Qil drawn Irom independent resarvoif, BOSITQn-
ed abowe engine s Iransiermed undar prassore to
cyhnder inlel porl, Force inggied wpon 51senng
whegl during tum is orected o control valva
sponl. Sponk moveren] Al0wWs pressure upon
cylinder pisban aidng dwection of turn.

1. NEUTRAL POSITION (4, FIG. C.IF2}

When ball siud is subjectsd 10 SI0E pressurs
Iower than preboad ol raaclion spnng, conbrol
valvg remaing on a floaling balancad posdion
between shoulders of valve spool {41 because of
force exarcised by springs (30p and (I8 [ Lhis
candign, portg {[} and (L] aré apen Allowing free
Taw of Hluid. Cil deliverad by pump will flow back
inle ail reservelr through cylindar chambers (E)
and [(F} and ling (40).

2, RETRACTED POSITION —LEFT TUAN
B, FiG. C.I52}

If Irant ball siod {17} i& subjeciad 1o a force ag-
ling on piglon {43) and excesding preloading of
regction spong (M, eantral yalva spocl moves in
azme directipn wilth raspeasl 0 cylindar rod (9),;
this will resirict snd. if load o 31 maxlmym inlen-
gily, it will shyt 811 ail llow through pon (8 can-
sequently, preasyre axercisad by o in minor
chamber (E] intreases and fproes plston 123) o
retract cylinder fod (3. Ol contaimed in oppasna
chamber (H) lowa freely into raservoir Ihiough

[} = A % 13 12 17T E '
|
l |, =%
-. o o ] %‘?;--— -
| i

i » 1 T a " :

STEERING $¥STEM, TWO WHEEL DRIVE

Wil11l oW o n
II
|
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Tt '-h-:-.'b A
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STEERING SYSTEM, FOUR WHEEL DRIVE

FiG, C.+ STEERING SYSTEM

1. Slewring whael; 2 Sladring column; 3. Slaer-
ing tevar; & Crag link, rear; 5. Drag link, Jronf;
6. Fingd joinl; 7. Servo-gylinder; B Hydraulic
pump; 9. Cenlral lvers 10, 11, Steering levers;
12. Tin-nod; 135, Pips, tank-pump; 14, Fips, pump.
eylinder; 15 Plps, servocylinder tenk; 18, Ol
1ank: 1T. Jalnt, s1earing kavae

slois In pislon (43, pors In vafve body {d1),
chamber {f) and fube (40 Movement of prston
{43} and cylinder rod tops a3 saon as lessening
ol Izad on front ball stud (17} allows reaclion spr-
ing (MY o bring valve back 1o heutral.

3. EXTENDED POSITION ~RIGHT TUAH
{C, FIG. G2

Convarsely, [I force acting on front ball slod (17)
DECLeS ih CiFeRan op poek | b 1o pravigus one, and
s intensily 15 such as to overcoma prefdaad ol
reaslion Spring 38), control valve rod (37 will
mova with respect Lo cylinder rod (9] »n sarme
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7 ¥ 9 10

JE PRESSURE OIL
5 DRAIN OIL

FIG. C.I'2 WORKING DIAGRAMS OF POWER STEEAING CYLIMDER
®. Naulral position; b, Ratracted position (luming 16 the leH); ¢, Exlended poaltion (lurning 1o the right);
E. Chamber with minor praisure ares; F. Dil dischargs chamber, H, Chembar wilh major pressure sraa; |
and L. Ol porte; X0 - 015757 = - 4 mm. Adjuslrment gep for the comect posilioning of yehee body (41}
wilh raspecl to conirol valva rad (37); 9. Cylinder red; 10, Oil sealy; 17. Cylinder coniral ball piyd; 28, Con-
trol head <lamp; 30 snd 36, Renction springs; 31. Relainkng ing; 37 Conirgd valve rod; 40. Digcharge line;
a1, Valve boddy; 43, Pislon; 24 Seal ring; 48, Cylindsr head tocknut; 47, Contral head bhody
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FKi.C.U3 POWER STEERING CYLINDER (UTB)

1. Aaar anchoving head; 2. Discharge lube Connecllon; 3, Salety plate; 4. Qll-saal; 5. O-ring; & Dowsl;
¥. Hronze ceal ring; B, Seiely pinie; 9. Cylindar rod; 10, Oll-sxal; 11, Dallvary lubs conneclion; 1&. Oning;
13, Relaining ring: 14 and 15 Qil-rings; 16 Dragiink: 17, Cyllnder control ball siud; 18, Disc apring
{Exllevilie); 10, Astaining ring; 2. Oyl indsr head; 21, Control head body; 22. Ball tlud seat; 23 Ball wiud
capi; 24, Asacilon pivian abuiment; 25, Redainer ring; 26, Q-ring; 27, Rasclion plsion; 28, O+ing; 28. Con-
fol haad clamp; 30. Reaclion spring; 31. Retalning ring: 2. Pitoo rod mud 4¢rapsr; 33, Cvl inder Irond end
lechnut; 34, Salely ptate; 36 Spring seat; 35 Resclion spring: 37. Contral valve rod; 38, Cylinder fronl end;
38. Cylincar barre); 40, Discharge lube; 41, ¥ulve body; 22, Washer; 43, Platon; &4 yrid &5 Relaining rings;
&6. Cylindar haad locknul; E. Chamber with mingr prasturs area; F. Ol) dischargs chamber; H. Chamber
with major prassure Area | and L, Odl inlgl ports, 8] Heuiral - b} Asiracied - ¢} Exlendsd
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diregtion as steering to be a¢tuatsd. This will
regtrigt or complelgly ahgt aH ol flow through
par {L}, and prassure will riae both A0 major and
mings ghambers (E end H). Prassurs will prevail
in major ghamber wham pistan head is [AAGar in
diameter, ferging plston 1¢ extand cylindar rod
(#. Forward molign of piston (43 and Cylinder
rod (S wiill slop as soon ag lassaning ol oad ex.
erfsed on Iront ball-haad pin (17), allows reac.
lidn spring (3&) to bring valve Bach to neulral.

CYLIMDER DISASSEMEBLY |UTE)

FRONT END OF CYLINDER (MAJOR
DISASSEMBLY{FIG. C.13)

1. Remoye AllAChing brackals, (ubing and £an.
nactions. Drain rsidoal oil By  1#ing.
Siraghten (abs, laka oyt bolls. BRamave
cylnder head (3] and relaining ring |18}
CAUTION—Spring lension |5 raleased whear
relalning ring is removed. Be cewllous of
spirng [Saded fads.

2. Ramove lront ball siod cap 1236 and lake out
Balavilim Epring discs (18). Teka raiainar, cap
and 07 ring from roond fole and [ oul
cylinder coniral ball stud {17). Reledse con-
trol head clamp {29) and screw Qul cgntral
walvk SEsam by,

Make sure gil nlet connection i3 complelsly
removed from gide of cylinder. Siraighten tab of
safaty plate {34} and Screw olf gylingar fron! end
lock nul (331, Tap cylinder Iront and (38} inward
for clearance, and with 5mMal punch (Rrough 1/E
inch hola lgund on nim of oy [IAder, remoy s Faban-
ing ring [13}. Grasp cybnder rod and twisl, pulling
ocutwird to remove i and cylinder Ironl angd (38).
Should extra reslzianca be sncouhlared whan
pigton [43) butts agansl insde of eylindear fronl
end (38}, Lol wp in Clamp (297 and 1ap gently
againgt it wilh 2ofl metal hammar while twisting
and drawing on plston rod, Entire pislon and rod
agsgernbly wili alide gul Iront o! cylinder. Loosan
and ramove clamp (29, Fig, C.K3). Slde eylinder
frani &nd (38) ofl rod (9).

HOTE: Cylinder slgeve and minor prassurs and
assambly remegin inlacl, and geldom nged ur her
disazsembly. Claan interior with solvent pnd In-
specl Tor [oosa gischarge (obe (403, far darmagea
ar aporing. Should seal (3) e delarioraled, and
Cil sagps frarm arga ¢f igck nul (4€), reptace sel
a8 cubilned under Disassembly and Assembly gl
Minpr-Pragsure End of Cylindar.

CIZASSEMELY AND ASSEMBLY OF
MINOR—PREESURE END OF CYLINDER

Stralghlen lab ol salsty plale {3, Fig. .43 and
back ol cylinder head lock aul. Push mingr
prassura chamber (1} inward to clear, and wilth

Aemradl punéh thraugh 118-ingh hala found om rim
of cylinder, remova retaining nng (45), Pull
chember (1) from cylinder. Tap ganily with sgfl-
matal hammer if naceasary,

Clean inlgrlor surlacas in salvent. examing Igr
any Irragularity in cylinder or return luba {40}
Raplace of rapair any damaged part "0 ring 3
is only saal invelvad. Upan ily replacemenlt, this
end ol cylindar may ba raassamblad by ravarging
staps in previous paragraph, Lbut leave nut [46)
tinger-tight tor mglatialion aligamant.

DISASSEMBLY AMD ASSEMELY OF CONTROL
VALYE GROUP

Taks oul Insicde bal slud cap (23, Fig. G103 1o
allow accass to relaining nul fekding reaclian
pislen abubrmeand (24). Grip canirgl valve rod in
vise and with appicpriata lopt, or carefully with
small snob-nosed ponch, remove retgining nul.

Withdraw Whrauph Ball stud and:

— W AShEr;
—hbatl slud sesl {22);
=—rgaction plston abuiment {24).

Withdraw control valve rod (3¥) with reactisn spr-
Ing {36} and spring s&al (35 1reen othaer and of
coniral head body (21} Saal (35) and spring (38
are logse omrod (37 and may lodge 0 Body (21).
bul gre eggily removed,

MOTE: Dua to vast number of smakl parts in 1pigl
Etanfing cylinder, repmr and immediats
reassambly of head bady s rsocommended
balora rapairing aiber sub-assembiigs,

Aemoave retainer ring (25 from LD of body (21].
Full aul raaclion pigton (27) and shake oul Spring
(A0, Take oyt all """ ring Se8ls, wish parz I
s0lvant. InEpacl all warking surlaces for darmage
or BxCasylve waar. Examina apring for laligua.
Ftnplair. polish or replace 85 NeEcRS3ENy.

Inslall gl rew =Desl replacaments belore
FEASSAT by,

Innert rgacthon sprng (30) and piston (27). Clamp
apainst sgring Wnsion and reinsiall eegainer (25).

& CAUTION —During reessembly 1gke spacial
care not to damags O nings.

Inspacl spring lor fatigua. Examina (hraads on
rod (370 and rataining fut. Mol musl screw on rgd
fraaly. Slip spring (361 ard seat (35} (flanpe
against springl onte rod (37 Insert nlg hegd
body [21]. Slida in seal (22] and piston abutment.
Push and hald bedy (21) agans] springs on rod
(37} Inslall waehar and retiorng nut Tighten
gecurgly.
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DICASSEMBLY AND ASSEMBLY OF CYLINDER
ROC

Major dlsassembly of piston from rod is nof
necpssary excapl when pimton, valve body,
angior cylingder rod must be servloed or replaged.
Ingpect wearing surfaces I salisiactory, amit
lurthar insirpctions to and including nest CAU-
TION note.

To digessemble, ramoye bronze swal ring with
fing oD, Take care not to gemage sdges if
reusabls,

Siraighien tab of safely plale (8, Fig. C.N3).
Clamp cybinder 104 (39 o well padded visa, or bel-
ter, enlisl ald of gggistant b0 hold rod on A
smooth, clegn wood surlace, LUse a punch
againz spanner noleh - airlke shamgly o Wosen.
Ungcrew valve body (41} wilh piston [43) from rod
(2. Slide oll safety glals (B} and washar (42].

Lise arbor press (o remoye Deglon {13} fram valve
body {41,

To reazsemble pislon. yalve body and od,
reverse disassambly procedyre.

AGAUTIDH—Take care nol to loze piston
allgnmenl-pin lodged in valve Body.

Ramoye snap ring inside velve body. Take o
s#al ralalner, aeal (4} and washer. Inner snap-ring
may 81ay. Tlean in soivant, ingpect, raplace wilh
naw Seal {4 pnd rrassemble by revarsing
dipassemibly progedura.

SEAYICE OF FRONT END BODY (38}

Thragugh small hola in rim of body, ralease re-
taner {39, Fig. €M), take oul mud-scraper (32}
and "0 ring 15} Remowe ' ang §12), Discard
all ¢ld rupber pans. Wash body (38} in solvent,

Ingpas] bronze bushing for SCEring or &xsps5ive
waar and reglace it necesgany.

To reassamble. reglage "0 rings and mud.
scraper with raw, and reversa disassembly pro.
cedurg.

INSTALLING CYLINDER ROD AMC PISTON
ALSEMBLY

NOTE: Following instrugtions deal wilh
assembly inta frond of cylinder anly, 3ance réar,
Hw-pressute &0 assembly iz covered under
Disazaembly and Assembly of MinporPressare
End of Cylingear.

With clamp {29, Fig. C.1/3) removed, slide lrond
and body (3B} unto cylinds rod aEsembly wilh
threaded and away Irom piston. Inslall giston
ring {7}

Lubricale distharge lube {40) Insida cylinders
ang seal (4] liberally. Insert cylindar rad and front
end bogy [pistan-end lirsl) intg cylinder gpening.
Compress ring lor entry. Carafuily magintain
latgrat alignmand by sliding feond end boady
agains! pision and inle gylinder immedialsly
Iollowing It TYwisd cyfinder rod azsembly as il is
gently gasad [nward.

& CAUTION=Du not force. H resistance is en.
countered, &l seal (4) may be calching on
discharge lube {40¢ and damage reswl.
Retracl rad a lillle gnd by again. When rogd is
% or fdnghes inlo cytinder, 0il seal (4) is past
danger point and should sLids in eas:ly,

Tap cylinder lront and (38) below edga o1 cylinder
and rxinsldll retaining nng [13). Maks sure ring Is
esalad and wilhdraw cylinder rod to limik. This
lerces fronl and (38) apainst relainer (13

Carelully yss spanner in zalely plale kay way ot
cylinger #nd (368} 3o threads will not e damaged,
and g unfit thrsadad nole lor delivery fube
connection aligns with holg In rim ol cylinger.
Lightly serew i conneslor o mainfaln align.
mend. install safety plale (34) and lack nuil [33);
drew up tightly @nd set tap ol plats §34)

INSTALLING CONTROL YALVE ROD AMD HEAD
BOGY ASSEMBLY

Instalt innet ball 8iud cap (23, Fig, .03 Tutn ball
stud seat so round holes align, sloited hoies
align, and inserl ball stod (17, thread-end firsy,
Ihraugh roynd hole, Push in ouler ball stud cap
(23] and Balleville discs {18) (maintarving allaf.
nals coyer-concayk crder) and washer.

NOTE: Inalalling reftgining ring (18} apaingt len-
slon of Belkeyllle dizgs (18) b5 lacilitatad by mak-
ing » simple 100l of 1-inch x W-inch (lan sieal
aboul Na.dnch long with we Seelnch holes
2% -lnch apart. AACh [t disgonally across head
Body with two mounling screws, a pipe-union or
small wranch-sockal againsl wagher. Tighlen
SChiws 1o comprass Bellevilia dscs (1B} and
allow mCcess to grogye for snap ring (18).

Pul snap ring (15} in groove. Remove ool il bs.
ad.

Insiall [n groder: 0" ring, plug and snap Fing [0
raund hoba.
INSTALLING YALYE ROD AND HEAD BODY
ASSEMBLY

Exiand cylinder v 19, Fig, C.U3] ta imit. Loosen
clamp [28). insar valve rod and screw haad body
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inte Ihraaded bore ol sylingdar rod {9 anug tight
and s clamp (29].

Bolt on cylingder hegd {201, and amach
miscellanegus brackels angd TN Sonnas Mg,

.&c.ﬁ.UTIDH—Luch nui {46) ig still IoDose. ARer
gl i3 inslglied on trgolor and alignmani
agsurgd tor free rocking movemenl ol pali
13inia, do not forgel g highben 1ock nul (46
and sl lab of safely plate.

Ingpect all exlancr tubing conneclions and
fasienings: Icck 1abs and colter pins.

Start lractar engine gnd allaw cylinder 1o fill with
oil. Rock slaering whawl seyeral limas Cylinder
neany always purges dselfl o ar, but in gvent
sppngy gperalion indicetes airlock, bleed with
mviake e disconngtied: work staering oy linder
egaingl hmils several Wmes Torn wheel until
cylinder 13 lully extended, recennect iniet hose
linger-tight. Slerl engine and allpw il and air to
Irickle oul garownd canfeclar for 223 mManuiss.
Tugrten cannector wilh prassurs ShH prasent m
I,1-1-%

OPERATION {MICO)}

The operation o Iha MIGD pawar slaafng
eyhinder 15 simaiar 1o 1he UTE eylinder,

CYLINDER NSASSEMELY

The MICO powar sieering cylinder &an be
dizassamblag amty (Mo |lwo Qroups, 1Re oy lnder
and 1he valve.

Doscannmcl MOsms frcam (ha Cylinder, Remove the
cylinder from 1he (raCtar Reggyer grommel and
washer from shalt end of cylinder. Hemove bols
Irom controb valve end. Separate Sylindar Irom
CoOngl valva,

To replage wiper ring, remove snap ring From
grotwe inside cylinder bamel, Replace wipgrring.

CHIIE

FIG. T4 SEFARATE HYDRAULIC OIL RESER-
YOQIR

MOTE: Arrows Indicals the oll llow paliern,

& Melal lilter cariokdge; 14, Q6 filler plug whih

dipstich; 16 Breaihar and acceass: plug to oll

Niter; 21. Cartridge relalning apring; 52, O drein

plug

This 13 the gxtent of digassembly of 1he cyhindar
bamell. I any othar damage & Indicaled, the
cylindar azsembly must b replaced,

servlce on the control valve is limiled o replac:
ing 1he rubdrar ool
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C.rs POWER STEERING CYLINDER |MICO)
A. Nepulral; B. Extended pogilton fright 1urnl; C. Retracted posiion delt fuin) 1. Cylinder sasy 2 Hui
4. Grommwic; 4. Washar, §,
10. Clamp

S Contrnl valve assembly; & Washer, 7. Boll; B Bool; ¥, Aelpining ring;
Ovarnavling the DIt Pump and Resarvoir

Ses oparaticns indicsted on page 174
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C.Il HYDROSTATIC STEERING

INTRODUCTICN

The hydroslahe slegring syslem consisl of an oil
regerugir (Hem 14, Fig. SO, with buill-r hiler, a
Fydrawhe pomp, wilh bullan pressure religf
valvg €1, hydraulie cylinder (5} and $1ganng unit
11y Sl papas angd ROses cannecsl e stegring
angd pump 1o (e Gy linder,

SPECIFICATIONS

0l Resefvoir—Sarves Ihe hydraolic sysiem of
hydrogiate steening only. It s located under 1he
Radd ol the lracicr. 11 has a Filler plug with a
cipshich and a dran plug al tRe Boltam, as wel|
as a hiller

Hydrapkhe Pumip—PD- 105 gearéd type, depén-
céarl IS angina Seaad, (0 Armanent mEsh,

w— tax muem Fressore .. 29379 05 (17,000 kFa)

—vorking Presoure ., ... . 2173 g5 (15,0 K Pa)
—CRpacity g 1000 rpm. . .. 2.B4Agpm (10 1/mar.}
—Max. Dperating Temp. . .. ... .o AMEEF [EQ ")
—Rehel Yalve Seiting . . .. . 1450 psi (10,000 kFab

Hydrauh¢ Cylinder=—Double-acting tyvpe, lotaled
on ihe lefl 3ide of traciar,

Steerng Unit=D&NFOSS OSFE BO.ON 150:0040
bype. Conrecled directly to (N Stadring wheal
shail.

—Chuetpidd @ Ome full form . ... o 4.BB S0 in. [BO e}
—Fated Pressare ., .., .., 1450 pa (10,000 kPal
—Opaning pressere ol reverse shoch

VAR, e 2320 s (160D K Pa)

OPERATION

The steenng umil consisis of the rotary-lypa
digiripulor {Jkam 13, Feg. C.I12) and 1he melaning
gear set {14], Taked on the sama shalt and steer.
ing wheel-cantralled. The control irom the steer.
ingg wheel it transmitted to the rolary digiribulor
s2poal and fmélering gear set.

The hydrauhic pumip (4] suppligs The gteering unig
with il unogr pressare, thrgugh the ynipn P,
The metering gear et (14) regulates 1he quantity
el il zuppliad by the rolary disinbutor 19 tha
hydraulic ram and ingures & furn progornal 1o

Fiti. .1 HYDRAOSTATIC STEERING 5YSTEM
1. Sieering whel; 2, Sleering <olumn; 3, Orag
link; 4.Jginl, fixed; 5 Hydraulic cylinder;
& Hydraplic pump, 7. Lever; & Track arm;
# Trach rod; 10, Suction pipe; 11. S1eening unit;
12. Delivary pipe; 13, Relurn path 14. QI raser-
wiir, 15 Line, steering wmit; 18, Line_ eylinder-
sippring unil; A, S1earing system standard Irac-
tou f. Sempring system, OTC Tracior

lha steering wheal rotalhing anple. If the il pumgp
i5 noperatve delective gngine o pumpl, bha
metering gear set insuras the operabign of Lhe
stegring aystem, working as g8 vane-lype
hydraylic ppmp at a spaad Bdual to TRe AumDe
ol lurns ol 1he steering wheekh

The salety valves 1or reverss shaths (18], one Lot
aach branch of Iha systam, & 54l abl 2320 psi
(15,000 kFa) 1o prolact the System agains] the
shacke 1o which tha tractor wheals ars sxposad.
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1. Staxfing whasl; 2. Slaaring whesl column;
3. Staading unii; 4. Hydraullc pump; E Presswrs
valva: 6. Hydrewlic ram; T.Sirainer pips;
E. Deliveey pips; 0. Pips, webee atsaring unit;
10. Retum line; 11. Plpas, Stesr UnH, ram; 12, Qil
tank; 13 Aotary-type disirbutor; 14, Mylaring
gear sal; 15 and 16 Hon-rélurn valves;
17. Fastening wprings; 14, Sslely valvm far
feeprae ghixck; P Unkon frem pump; A Unlen,
it link

1}
1

FIG. C.I2 HYDRAULIC DIAGRAM OF HYDROSTATIC SYSTEM

The non-raturn valva {16, provided wilh Ball and
gpring. in place wiihin the pressure oil clrculs
liDn,

Tha non-ratarn valye [35), provided with a ball,_ 1y
filed belwean the prassore |ine and 1ha elomm
ling wilh Lhe aullat towards 1he presagre Hng.

MEUTRAL PDSITION

The oil gupplied by the pump, snlers the systam
thraugh Ihe union “P7 and reaches the iank,
through the union “A™,

In 1hl3 case, 1he rolary distributor spool |s Tasien.-
o by tha two springs (17 and shuts oil inlal and
owtled in hydraulic ram; ihe diteclion is kept in @
slralght [inae,

LEFT TURN

Tuming tha slaaring whesl 1o 1he Lglt, e rolary
digtributor spoeol which closes the pressurs ol
circulalion raturn 10 ths 1ank feaves the newiral
posltion snd opens INe prassore ol cirgulation
through the melaning gear sai (14} to the union
‘.D“..
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Tha urmeon “S” Ieatures the connaction with ihe
relurn [ine. The quanthily ol the preagure &l which
crreuiaies (hrough ihe metering pear gat is pro-
porlonal 1o the number ol furng of the steering
wheel, The pislen i5 pushed proporticnal 1o the
quandlly ol oil which aniers the hydraulic ram in
Iha space S, Ihan Ihea ol Irom the gpace "'0W"
passas to Iha lank,

Whan sisaring wheel turning stops, Ihe rolary-
digtributor spdgdal and 1he sleaning Sontrol ane
. broughd Back Lo neutral posiiion.

RIGHT TURN

The steering whael (3 turned to the right. the
metering geer et bpens the pressure il circula-
lign to Ihe gteering ram [§), thraugh 1he wmign
"0, The unipn "'S" features the gil return.

TUAHING WHEM THE OIL FPUMP 5 IN-
GFERATIVE

in this cage. steering wheal lurming requires g
higher eifar. Tg turn The sleanng wheel, 1he
distributar speol must legve the neutral pogition
and the seme presaure circulalipna ke whan the
pump r2 operebde, are €stablishad.

The wnion fram the pump "'F'* is preagsureless,
Ihe nan-raturn valve (18] is iosed and thea mater-
ing Qear aat s revolving duk 1o 1ha ol on 1he
sleering wheel

The maisring gear sat operalas like a pomp
which sucks 1ha il from (R relurn lins, IRreugh
Ihe non-return valvg (16 and directs il 10 the
urng D7, The glfon gn The sigenng wheel ig
Righly incréeased due 14 1he resistanea 1o whéen
Furning e Kracior.

SERVICING THE HYDROSTATIC STEERING
SYSTEM

RESERVOIR (TANK)

When hilling the resgrvoir with gil, the follpwing
procedpre should be wsed;

1. Raisg the bnl wheels aif ol 1ha pround.

2. Fil ibha reserolr to maximoem level, snd
replace fifler plug,

3. Tum the engine for &4 maximem ol 18
seconds, using lhg s1arer, bul do mot x1an
tha tracter.

Ra-fill tha resamvoir, and replace filker plug

5 Slaf tha engindg amd roo it a0 an idis; orn the
stearing whagel ome full Tumn 19 1ha Isit, ang
then ong lll Tyrn o the right, avSiding the
griremyg position im ither pasilion.

6. Rapaal pperalions 2" and 1urd 1he STABARG
whaetl gavargl times in Both dicec 1ion g, kasn-
Ing it in 16 exlrame position e anly a law
EecdHgs.

7. Top the raservoir and lower the traclor. Twrn
the staenng whes| several i(tmes in bolh
directions,. cpserving \he operation af he
Sideirting Syslern.

STEERING UNIT

Tha shadring unit can be serviced onby by The las
fory, iharafore, |t mual b& raplaced a5 & unil
when damags of mallunction (3 sbaerved,

To repfacs iha slgarng unhl, remoye the instry.
ment panal and disconnacl (he ataering cobumn
fram Lhe steering unll. Disconnecl pipas (o ha
unlt, and ramove unil o auppond brackat.

Inslail nw unil, and feplace pipas in proper loca.
lien. Reprace steecing column and insiramanl
panel.

RAeill reaamvoic as aullingd absyvs,
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FiG. C*1 RYDROSTATIC STEERING CYLIMDER
1. CamtallHiad Nun; 2. Cotler pin: 3. Bushing: 4. Loch nul; 5. Lock washer; € Seal; 7. Back-up whsher;
8. O-Ring: 9. Guide Ring: 10. Cep; 11. Sack-up Aing; 12, O-Ring; 13, Haad; 14, Adjusiing slares; 15, SCraw;
15. Rad w/Pislon; 17. O-Ring; 18. Sliding Ring: 15. Guige Ring; 20. Relsining ring; 21. Cyllnder tube.

CYLIMDER ASSEMBLY

Te remove ard digasaemibpla e  hydraullc
cylingder assemidy, disconnas] hose irem 1o
cylinder. Reamove cylindsr from tractor and
claen,

Unscrew locking Acraws in CIAMEINY Slasva and
UG &Hnvl (Ibam Y4, Fig. C.O03) from cylinder
rod.

Using & 3penner wianch, unscriw iha kacknut {4),
deprass the cap {101 and remova Lo ratalning
flng (20), Pull pislon rod oul 1& rAMOVE Cap.
Remcws cap Irom rod,

Ramoye O-ring, Dath-up ring, gukds fing and saal
from cap. Aemaove aliding ring, O-ring and guide
ring from pdaton rod.

Clzan and indpect cap, cylinder tube and plaion
rod sasembly IoF sacesnive woRr o1 eooring.
Chack rog lor nicks, scratchag wrd BConing.

Alter a1l parta heye bean claaned, dried and in-
apecled, placq a light cost of ol on &l malal
pacds. Install new sanl (B, back-up ring (7. C-ring
(8) and gukde ring (naida cap. inslall new DACK-up
ring (17} and C-ring {12} In groove on OD of cap
{18

Insiall Q-ring {17) on piston. (naiall siding ring in
aame groove over D-ring. Insiall gulde ring on
plalon.

(Al piaion Nberally and e inlo cylindas tube.
Slide cap owar fod, being carslul not to damage
{ring, back-up washer and saal, and inio fuba.

Insert Maining ring Into skt on side ol cylinder
Igbe, install lock weahar and nub oo cap ane
lighten, Lock tab on [ook washar on ful.

Reinslall ad]uniing alesve and nead on pision
red. inatell on recior, Check lor leak,
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C.l FITS & TOLERANCES — TORQUE SPECIFICATIONS

SERVI

FITS AND TOLERANCES

Size of Nww Parlc and Waar Limils

DESCAIFTION mm in.

Hydraulic it unli.
Hydraulie lif1,
Diamalar of piston {ftem 2d, Fig GOy -, .., ... ... 000 e SE.0. 20 A543
tngide diamater of &ylinder barrel {lem 25} | 0003620671 354423 5461
HAunning clearance ol pislén . . . D.O360.093 Q00 14-0,00.36
Diameter of rockshall e 45, qu l’_‘. l'_':.n"li!p busmng Ju{',a'rlms
= righl hand Side . . e £0.308-58 434 233852 3399
— b it Rand Aida . . 51.38E8-51.4 04 2.0235-2.0249
Insida diamalsr |.‘.lf the as 5amhled H}l:kﬁ.hﬂlt bushtngs
—right hand sida {Iarm 52§ ('} . e . 55 10055170 2158321720
— gt hand side (Hem 51) ' . e e 4710047170 1.8543.1 8571
Assembly clearange of rockshat in uushlngs : 0.100-0.7%3 0.0040-0.0079
iniarierenca lit &l bushings (items 51 pnd 52 In h}rﬂmullc

litt body localions |, Q.045-0.102 O 001 -0, G0
Dipmeter gl 190 hink hnar:ltel lrunnlun Htem 53 an <. l::m o4 Sl 25, 000 0982209842
inside diameter ol bushings {(tann 54, Fag. G005 Mtled {1 | 2o 0202507 058500 9871
AZsembly clearance belw&en 198 link bBragtked Irynnion and

tushings . . .. R 0.020-0. 124 O Q008 AT 004 0
interigrence fil of hu*:‘-hmg E 1ltem Eudb in tnp link brachel . ... = 0,050 - ¢.230 = 00020 = 00080
Thickness of washers [em M. Fig. 0020} for the 1Ht arms

s1op adjusiment Seoew . . d60-0,550 001800007
Thickness o adrustment shlrns {Itern H Flg E Grﬂ] 1'r_'|r

Iop hink Grackel conlral Spring - 0. 250-0_350 09800140
Azzambly cloaranca batwierh \rahle a.pnul itlem E qu l:. EI.IT]

andils lacaliom " . 00250035 0.0010-0,07140
Assembly tlearanid I}Eiweun Ex’rernll rarn ﬂu;mﬂ {Iiam F'.,

Fig. G.Oi28 and valve bore (*y. e amaaee 0.0150.020 0.000e-0. (00
Speaificalions o drain valve 5pr|ng
—lira2 normingt langth . o] 087
—lenpih under load (2. 3 2 E hn = 55 7 |b } 10 Q.39
Speczificalions of pilat valva spnng
— (rwe naminal langth . . 46 1LB1
—I&nglhundnrmaﬂnﬂ?zhn = 4-IIEII;|.} 20 o.7e
Hydeaullc Pump
Diameter of driving angd drivenehafla ., . .. .. 0 irine .. 1T 40017 424 Q.6050H) 685G
Diameier ol Beaving Borge . .. .o 1T AT ATO 0587006578
Running ¢learance of shalts in bearing borss 0.026-0.0™) 0,001 0-0,.0027
YWear Ermil . 0.220 0005
Damelar ol I:marmg lm:.atmns 1n pump I:-ndy .............. . ARET0AT.20 1.4573-1 46832
Poarmassible Wear, . ... ..o g.100 ¢.0009
Drwvgpnd drlvengesdwiding ., ... ... .o 1832316348 C.5423-0.6436
L LT T 18,080 0.5323
End cloarands af gaears and bgarings in pump body . 0, 1000, 200 O O040-0 D0ED
Thu:knass ol pump driving gear thrus! washars lltil'l'l 1&.

Fig. Ll e e e e e 14501 5001 00500560
Drigrmeter of drive gear shaft Jtem 17) bushing kecatlons ... 38 OFE-37.000 1 AS5T-1_ A56T
Inslds diamalgr &l assembled bushings (lem 18, ... ... AT.030-37.073 14587 .1 4586
Assarmbly clearance of gear shafls gnd bushings . ..... ... 00500100 C-0020-0-0029
imederence Iit ol gear bearing bushinga {tem 18 .. ... .. .. = 0060 —0.087 —0.0022. — 0.0038

{'] Rmam allar fitling.

1M Al assarmbly, conirgl valve spools are suitably seleclad and filled by grinding and paltshing to the

COMTaC] CIBQranca.
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TORQUE SPECIFICATIONS

Sze and
Dascription {hrasd maedric iH » m} Ft.lb3.
NOTE: Matric {hraady pre measursd thraad 1o Iheaed,
EXAMPLE; Nut, cam rollar #xoentnc pin.
4 x1.25
4 mm iz 1ha Ihresd diamelar
1.25 Ik I dislance batwidis thrands
Hydraullc 111 and linksge.
Hydrsutc i1,
MuL, cam raolter axcenieic pinojitam 19, Fig CO02% .. .. ... gx 125 25-32 2124
Stud nui, control valve 10 141 body (Mem C., Fip. GO0 10« 1.25 783 42.47F
Stud nuts, dydraotic Kifl rear cover {llgm 16, Fig. C.Qedy . _, . 121k 130145 0. 107
Capscrews, contrgl sprng 1o lop Hnk Brackel and rear
cover{llem Gy, Fig. COM) .00 14x 15 170-185% 125136
Ball Auls, Ft armias 1o rocker shaflitem Sy, . ... ... .. .. 12 %15 120120 BE-35
Stud Ruls, control valve to hydraolic lifl Item Gap ..., ., ., ,.| 142 1.5 150165 191.122
Sludnuts hydraullc (it to racherifiem Cs} oo o ... .. .. 1dx15 120130 B9
Coapocrews hydraulle Wil rasior, ... .. ... ... .. .. 14 x 1.5 120130 BE-GG
Cylindergressure spfetyyale tem ., .. . . ... . ... 2ix 15 0-40 e
Plug, Pumpuwalyve [llem Cel .. 0000 oo 24 x15 a0-T0 d4-52
Hydraullc Puemp.
Capscraws pump to Wming gear Sake cover {Item T,
T~ T 1.1 16 %1 & 6
Boll nuls, pump ¢overs (ltem 7, Fig COE9M ... ... ... 1051 d0-a4 29-32
WNul, drive coupling loshaltiitem Gy o0 125125 2730 20-29
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D. ELECTRICAL SYSTEM
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ELECTRICAL SYSTEM

INDEX
QENERAL VOLTAQE REQULATOR . ... ............. 198
BATTERY CHARGING PLANT BATTERY CHARGE WARNING LMGHT RELAY1%5
Wiring Di&qram N | T Trouble Shooting the Baltery Charging System . 196
GBenergl . -1 Trouble Shooting Gulde in Case ol Irregular
Allem:tnr S . Warning Light Cperalion . .. ..., . S -1
Allernator Spucmcatnnns A = 3
Allarnalor Cpwratian . S - 4 | STARTER
AactifyingDiodes . ... ...................182 Starter Gharacieristics . . ce.....198
Dlode Spacificatians. ... ... . ...........192 Test Instruclions har Etartwﬂh&ck ,...189
Checking Diodes .. ......... .. .........192 Trouble Shoating Inslrestions | ... . .200
E&mcalnstruttmnﬁ T | | Bervice Instrugtians ... ... .............. .00
Recilliat Diode Flaplagemenq T, |- i | Starter Disrmanding ... ... oL .. 200
Allernator Disassembly ... ... ... _..... ,.194 Feazaembly | - i )
Allarnator Asaembly ... .. ... ... ... 154 Ingpectian -Hl'lﬂ Ferm:ss:bla Ft&palra .o
Replacing thw Brushes ... ... ..., ..,,,, .10 Troubins, Causes and Remedies .. ... .. ... 204
Instaltalionon the Trattor ... ... . ... ....195 Specihicalions, Starter ... ... ... .... 205
Cparatign Instruglions ., . ... _. ... . 18%
Mamtenancs Insiructipns . ..., ., ,...,,.. 145
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1 .Tharmostortar

2 . Head bighit

3 .Bottery—11Volis

4 Temparoture Probe
5'3;"" Regulor:

b. alar

Z. meﬁm‘iw

3. Rebay —Charge Light
¢ . Altemator

W0 Fuss Holdar

11.0il Prossyre Swilch

2. Fual Level Probe

3. Acces. Power QOutlet
. Master Switch {Keyed)
15. Rear Work Light
¥ Terminal Bhti- 4 Plugs
17, Twrwi paal Block = & Plugs
. Starter Switkch

19 _Solety Start Seritch

INSTRUMENT PANEL

A il Preasurn Light
B. Fuel Gouge

L. Tachometer Light

D. High Beom Indicator
E.Chorge Light

F. Temperature Gavgs

FUSE PANEL

Controbs =18 , B
= =@ ,18
-4, 1517,2
— 14, 15,17, 2

Y—C0rmin W=Whi B—=Bluyy G—Graw H=Tellow M=Brown W=Black R=Fed L=TYiale

FIG. C.¥1 WIRING DIAGRAM - 35D, 480-510 SEFNES



D.| BATTERY CHARGING EQUIFMENT

GEMERAL

The batléry charging equipmeant (Fig. D.I71) n-
tludes 1ha tolowing unlls allsmator, voltage
regulaiar and batlary charge waming ighi ralay.

& red warning light, whigh is Inetallsd on the in-

stiument panel, 8ignals Irguble in the Sysism,
For gach ynit, 1he pragend chapter will give 1ha
necassaty construclional and lunctional
foalures, instruclions for chack.-up and
cverhauls as wall as (rauble-ghogling [nigrma:
ilen for the charging equipment,

=i}

F—

—-

"

= -]

||._.._.ﬁ_.'-|-

FIG. DI'2 BATTERY CHARGING EQLNFMENT WIRING DIAGRAM WITH FUNDAMENTAL CIRCWIT OF
ALTERNATOA, YVOLTAGE REGULATOR AND BATTERY WARNING LIGHT RELAY

B. Bailary; KC. Lighling and staling £wilch In Iravel posltion; F. Fuses; A &lemaics S, Esiary chargs

waming light; R, Voliage regulalon; R.5. Batlery charges wambing lighl reley; B [+) Terminal ol bsitery

chargng circuil; D, | - ; Terminal ol Iraclor grounding, C. Tarminal o] batiery charge wamibag ligh! relay;

DF. Tannirul ol gxcilation winding; A1. R2, R), R4, Adjusiing resistances of mltymator axcilallon vollage;

+ Supply tarminal; L. induction coll for vollbge selting; 10 and 51, Switch tsrminel; 85, 85, A7. Baitery

chargs wamning hight refay lsarminals

ALTEAKATOR

The 1130 lype alimrnator (Fig, D.1r2) is & 3-phase,
sall-ractifying penergigr, £onsisling ol lhe
loliowing main uadits: staer (Fig. D.03) or =la-
lipnary indochar, 1he rgigr {Fig. D4} or armalura,
pravidad wilh twa slip rings.

It ig silualad on the anging kit side, betlng driven
from Vibalt on fan pullay. The Dl 1en5on musl
ba checkad from limae te 1ime and odjusied, [ rg-
quired, after avery 200 hours' operation,

STATOR:

The slator (Fig. Q.13 consists of & siructore of
made op annolar lwminalions and provided wiih
36 alolys. Thess accommodaie a slar connecied
Jphase winding mads of glsctric wiss insulated
By A doubis fayer of anamalied polyyvinyl. A CADie
ia conneclad tg tha G laminal i lhe S1ar
cenler, 1o which 3 connecled 1he ballary wm-
ing light felay.
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FiG. D3 ALTERMATOR
26 Sislor;, 24, End ahiwld; 1. Pullay; 23 Fan;
30. Shiaid, rings: B, {(+) Terminsl ol baliery
charge chrcult; C. Terminal; ©. ¢ = Qrownding ler-

minal; OF. Terminal ol axcitslon winding

FIG. D4 THE STATOR
55 Inpulnling tubwy; 58 Wire tarminals; 57. Hex
acrdw; S8, Condueiing wira

ROTOR:

Tra matgr (Fig. DS} conBists &) hwo polar discs
5@ {oach provided with 8 polas) Clawshapsd,
whigh, when interigcksd, hald an axcilation win-
ding {60}, which iy coaxigl 1o tha shafl. The win-
ding 1= made of Copper wirg insulalad wlih
enamalled polyviny], The ands of ther excitor win-
ding are conneciad to Ine lwa glip rings B1). The
collactor, frent type, 18 f1ted fo the rolor shaft
{82} an the &nd opposite 1o 1ne threarl.

The bruahes, posilive 3Fa, Fig, 006 ang
#I1G. Dr3s. FUNDAMENTAL CIRCUIT OF negative (370} whch contect both slip vinges. arg

ALTERNATOR gpocommog pied in ifve Bruah Raldar. The orush-
holdar (32} is mads ol plaslic compound & s
atiached to the collecting shleld (3. Fig, DM15)
The brugh-holder is proviced wilh iha “0OF" ter-
minal which connacts tha posihve brush; 1hs
negative Bruah (5 grounded by means of 2 screw
thetl relains e brush holder 19 the golladior
ghigld (Fig, D.ME).

-,

L
FiG. D.I7b ALTEANATOR WITHOUT END

SHIELDS
u. Raciifiar diodes; 37, Gollacting brash

FIG. D.U'S THE ROTDR
&9, Polinr gag; 80, Exclidr winding: &1, Slip ringe;
42 Radoe ahal
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The end shield {Fig. DNEBI is a light akoy
diecaatmg. Tris smetd accommedales a double
ball Dearng. 3ealed wside and Sasued Oy & plate
(231 which |5 retained oy (hrge Screws {16). The
arajesiromn on (e 3npebd |5 provided wolh A hale;
which houses & alesl Cushing thal tha mounding
Lot goes Infough,. The buthifg is armed 1o 1ake
up any @lay that exisls beiween alternator pro-
pEctian ang bracket when insialling the alwer
Al £n 1hd &ngine,

FIG. D.I'6 END SHIELD

16, Aftaching s&rews; 25 Securing pinle;
26. Bamring

The frackel shield (Fig. OF7a) »s made up ol a
bght allay cast-mg Ot 1has sheeld are rmounted
ihe rectifyimg umil gand the bresh holder
a55Emib y

The rectlysng umit congigis o sin sihcon rectify:
g diodes. three pasilive diodes §13, Fg 0L
ang thres negalive diogdes (11) disposed Insucha
way 10 mahe B Jphase reclitier bridge. The
pasiive dipdes are pressed ino & halder (12110
sulaled aganst 1he grownd ang connected to B
plus termimal (18]

The HEQEIWE hodes are alsgo pressg ed intg BN
alurminum alkgy halder {101 whigh 1= pannected ta
1he minygs-termingl [, Fig. D.'3. The -Terminal
15 grognded.

The positive dwdes are marked in rad, 1ha
negaﬁ'.ra chaodat 38 Marked in black In{srs.

Tha didde Rolders. bosiges gerving A% SUpport o
Pows iRy, AleD torve a5 a cadlar 1o ceSparse Lha
Peal prodused guring aperalitn.

The dwode and phass {&rminale ars snlercan.
neligd Lhraufh LAree Serews (1G] &0 3 Bracke
made of plashic matenal (7. Fig. D)L

FIG. D7 BRACKET SHIELD

FIG. D.ia BRACKET SHIELD AND DIDDE
HOLDER UNIT
a. Diade holder unil; M. Brackat khikld

A cendrilugal lam (23 Installed on 1he ghall bel.
ween pulley (1p ang end shegld (24] aggures the in.
Lernal gooking ol the alermater. The coolmg airis
drawn i through LRe Roles of 1he diode holder
ahreld. dinde hglders and rotor (Fig. DoM4) and
the rathiant surlates far heal dissigation
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FIG. .8 DIODE HOLDER UNIT
a. Diodes: b. B + beminal; 12 Chode holder

ALTERNATOR SPECIFICATIONS

—FRaledvgltags. .. .. el 12
—Cul-inapesdat 14y, ..., ......... B50rpm.
— Current puipul delivared to batleny gt 14y,
A0 . p.m. and slakilized condiligng ... . 304
—Max. currant* . .. c e e . 3BA
— R, r:cmtmunua spnd o EE-DEI r_p m,
—werspeed . e 1mﬂﬂrpm
—IngduGtian c:l;.'ll.t reslatant:! at 20 "E e ity
bmhaluprlngs..-..-... . 4.7 ahm
—Hatatian. .. ... ..., Gnunlﬁrcln-chwlsa
— Engmna/aliarnalor spead raun. I 1 .

*This data applies for allamaloras with properly
contacling brushes.

ALTERNATOR QPERATION

When Lha coll of tha rolor i3 anafgized a
magnatic flald is crealed by rolation; it pasyes
anras 1ha slatar winding and thus generales a
J-phase alternmting curmegnl in the fi&ld windings.
Thls currant 8 rectifled through Ihe oridge rec
tifiars. The reaclllied cumanl reachas Lhe allar
nalor B posltive 1erminal.

The gxciling ool bz aupplied from the baktery by
means of (he vollape reguiator &ngd a switch
which ia includad in Whe fighting and sianing
aswitch (sea, Fig. D.I1),

A5 lor the generator, Lha vallage of the corrent
whith is ganaralad by the allgrnator, is regulated
oy varyIng he currenl in tha exgitor liald of the
roted winding. This i3 dona through the duat
stag# (ypa voliags reguislor, belng grovided with
Iwa pairs ol coniadts, which ylbraig,

Thers b an indlcator light In the instrument
panel 1o signa! Failurg of the alistmator. This Light
iz anerglzed through the warning ight relay.
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RECTIFYING DIODES

The dlodes are uead 1o Fectily 1ha allsmalor oul-
put inlg direc! curranl to charge Lhe baltery.

The diode rectifiers for the 1100 saries aligr
nalarsy &g Silican unlts.

Tha covenng of 1ha disde |8 ang of the Lwo &Be.
irlca! tarminals. The other leemingl consisls of &
Flexibbax conductar, thie gnd Of which has a cabla
shoa. The diode ta positis when Lhe Tiaxibla
conduclor |5 of posilive polgrity and the cese of
nagative polarity, The negaliva dicdas allow the
cutrenl to pass anty in reverse dirgction [Irom
case 1o flaxibie conductort,

YWhan 105 test is o ba carrigd out, ingert a bulb
between the source ol vollage and tha Jdiode.
Thie bull iz necessary to limit the coment o a
raled valgs ol 1499 than 258, bacauss Shof-
Cirguit Sufrants maght daatroy (he diada,

The dwxde racliliar unit i3 connasted according
ti the werlng diageam ol Fig. DM —known as a
Aphass bndge—and consists ol three positive
diodes and three negative diodas

DICDE SPECIFICATIONS:

—Mas. diracicurrent ., ... .. ... .., 284
—Conlilvous max. Teverse vollaga ., .. ... T8Y
—Max palkraversevoltape . .. .., . HOV

— Man. apgraling temparatues |, .+ 00°F.f + 150°C)

=%

5

— | —
1

FIG. 019 WIRING DIAGRAM OF THE 3}PHALE
BRIDGE-CONHECTED RECTYFIER
G. Allernelor; P_3-phaza reciliier bredge.

INSTRUCTIONS FOR CHECKING DHODES

To check the afficigncy of the ractiflar unit. ba
sy 1hat the single diodes do nod Bava the
follawing failures:

—— b= b this casa, they will el alkow the Tlaw
of curren] 10 pasy It sithar citecHon.

—ahgr-gircuited —in 1his cags, the dode allows
1he cumanl ba flow in bolh difections,

The rectifier diodes can be checked without
remgving them hom 1he Altéernator. Jugl deEcon.
necl the liexibla condwstsr ferminals om L

BCraws thal atlach tham lo Wb phase terminels.
lo the dicde-holder brachel plale as #hown in
Fig. .10,

The flekible conduetor ol each digda shouid bea
connected 10 one batlary pole. Inserl belwabn
ihe olhar battery pole and dlode a cantral light in
aeries,

Firat connaci batlery plos-terminal (thraogh 1Ne
Bulk) 1o the came and Ifa minug-teminal to Lhe
legible comduaton; thkn reversg, conneciing Lhe
minua-temminak Lo the Case ang the plusterminal
(thraugh he Buibh to fhe flexible conductar {ac-
cording to Fig. D0

——K |

ik
br )

FIG. D10 WIRING DIAGRAM FOR RECTIFIER

DHODES FUNCTIONAL EFFICIENCY CHECK BAY

MEANS OF CONTROL LIGHT CONMECTED IN-
TO THE CIRCUT.

B, Baliery; L. Warning light; + and - Baitecy 1ar-

mirals; O. Ractibar diods 1o be checked

P, DM HWODE CHECK BY MEAMS OF AN
OHMETER

The raclifler dicde i good | 1he lighl goas on
whan the teater e connected ong way and goes
oul when 1ha {exiar connecllon is rgversed,
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4 CAUTION|
The dnde racliliars should never Be chesked
by a vollage hilgher than 75 ¥ because in this
Ccase 1he diodas will Bbe damaged.

SERVICE INSTRALUCTIONS

[ nat aftempt 10 repair the componends of the
Alternaicr. Replace them. The replacamand ol
many coMmponenls can be done willhouot
desmaniling  the  alternalor complelely  The
I¢llgwing inslroctions gover dispsszembly and
assembly of 1he allarmalor,

RECTIFIER DIOCGE REPLACEMENT
Damaged dicdes Japen or shaort Srcuilad] cannol

be raplaced in aluminum hplders.

When pne or a lew digdes are damaged. Feplpce
the respeclive dipde-hoider pnil (poStheg or
negative) complete.

ALTERHATDR DISARSEMELY
Dismantle the glternator ag gk ows:

= |opsen nwl {54, Flp. 01112 and D 11M3) remove
pulley {13 and 1an (23 and {he key (47T

—famova the sob-assembly brosh-holder (32}
glackerany Ihe dicde mnd plale relaining
SCrEws (45).

—ungcrgw the Inrge through-bglts (4 connecl
ing the \wn end plates. (Fig. 1013

FiG. B2 ALTERNATOR

1. Pullay: 2. Inpulsling bushing: 3. Bend bushings; 4. Mounting balt; 5. Sq. nut; 6 Lock plate; 7. Supporning
plaiw; 4. Ingulnting bushing; ¥ Lock plate; 10, Diode-holder [ - |, 11. Wagetive diode; 17 Chode-holder [ + 5
13. Pogilive diode; 14, Mul; 15 Waaher, 15, 17, snd 18, Scraw; 19, Nut; 20. Hood; 21. Termingl insulalion;
22, Sprew ingulalion; 23, Fan; 74. End shield, 25, Seconng pleie; 76. Besring; 27. Lochkwasher; 28. Slalor
winging, 30. Shield wilh ring; 31, Sesl; 22. Brush-holder; 33. Plala; 34, 35. Seal; 36. Fial plug: 37. Brush;
49. Agtar winding: 40. Washer, 42 Mul; 43, Lockwasher: 44 Nui; 45 Sgrew; 46, Washer, 47, Kay;
48, Lockwasher, 43 50, 51. Washer, 52, Lochwasher; 53 Screw; 54 Nul
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32

4 24 43

13 12 7

10

11

RN, 32

12

rid

44 34 i3

FIG, D13 CROSSSECTIONAL VIEW OF ALTERNATOR

Before remaving (he s12100. unseres [1om the in-
side the Ihree phase lefMmanals, oDseEning the
three nuis &n 1he end plate, which are part ¢ the
ascembly diade-halder. Loosen ihe not (42)
which retains the C-terminal W& the dode €nd
plaie, Ifus selling 1his lermenal Irea, Aller These
operalions. the slalar (29) can be removed Trom
the diode end plate (30;

ALTEANATOR ASSEMBLY

Re-assemble 1he allermalor by reléring o the
Fig. D.IM12 and D132 and proceed by reversing
thea sequence of gperalions specilied for
disassembly.

HNOTE:

=g sure o carrect conlasd o brushas wulh tha
slip rings

—lighten nuls (44, Fig. BM2) that secure the
glternalor end plalss (&) rataimng screws 10 5
fl-ips. 0.7 W = mb and lighlan the pulley {34}
allaching nut to A torque ol 32 M-lbs. (43.4
M = m)

FEFLACING THE BRUSHES

Balars Installing (ha new Brushes, clean all pars
iharsughly with compressed air, ang wash The
Brush-holder in sobvend and wilh dry clplh, wipe
tha eellecior and the and plale, wherg the brysh-
holder 15 to be inslalled, chaar o carbon dus

FIG, D.IH4 BRAUSH-HOLDER ASSEMBLY
18, Myd; 3Th. PosHive bruah; 3Th. Negiiive brush;
32 Brush -holder; 33, Blade lof grownding.

deposils. Tighten the brush ralarong nuts (19
Fig. DAMd) wilh a largque o 1.8 10105, {2 4 W= m|
i L.

We recommend replacing Iha brushes angd Ihe
brush-haider (Fig. 0.1M14) lor best performanca.
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INSTALLATION ON THE TRACTOR

Install the aléernatar &n a rigid brackat on the
traciar and atach the big grajachon af (ke engd
Emiald 1o Whis brackal. Tha small projecton
shauld be attachad ba a flange 1Rat s used lor
belt adpusting.

CHECK AT ASSEMBLY:

1. Beit pullgy drive surlace for denis and
oracks. Such damaged surlaces may lsad to
premalure wear of the pelts

2. The crankshalt bal pullsy waler purmp balt
I.‘.I1..I||E'g' gnd alternalar balt DIJ”&E' musl bm n
ne.

3. Toe three alcremenbongd Ball pulleys fust
ngt nave radal or axial ouwl-gl-1rue rons.

4 The glegiric connections must be fighl wn
arder 1o pratect 1he elaciric corguit from igh
rEsistance.

— When replating corduclars of 1the feading
cireuil. make Sure Lhal 1he few Sanduclors
are gl 1he samre gayge and lenglh as the
iLrmer &4nes.

— When adting new ciectncal i0ads, never con-
nect Ihem 1o the cirgwit petween allernator
and voltage reguletor; otherwise tha aller
nator vgllege will mcrease and pul 1he ser-
vice lilg of currend glgctncal Ipads and ine
Batlery i dafgar.

— The contact bhelween batiery Minus el
and gréund must be clean and tight.

= The ground conneclion Bfwean sngina and
chassis must be good. |1 may ba leeied by
means &l waflmeter tor contimUous Surrent.

Mot Complymny wilh recommendalions sel Gul in
1opic 1 and 3, you will capse overloading ol 1he
allarmalsr Dearings, cavsing premalyre bearing
Tailure.

OPERATION INSTRUCTIONS
Problems i the Systeam can be cauvsed Hy:

1. betling 1he allernalor gperate withoul con
neciing the batlery 1o the allernglor plus
terminal ~“B”. The gdipde reclifigrs may De
dasiroyed,

2. Tha allarnatar and voltage regulalor exclia
tion tarminal &% well ag cannecling cables
must nod e groundeq,

A Do nel révacss ar grognd the wvoltgge
regulalar “DFE” and plus-lerminals. Do nol
chkck alarnator opalion By Ielling the
pluz-larmanal 13uch & grognd.

4. Do nod pul allernater excdatron {ermanal
direct cormeclion wilh (he plos-1enminal
ivoltage edjustmend |3 cancelied by duasily
fegding the aMernator Leld winding)

2. During alternatgr operation fwhile gnging is
ronning b ngver digconngs] aliernator, volipgs
reguiator or baltery, or change Connechions
Elop the angine and then disconnacl bhe bat.
lary Bul phor 16 pullng o inld operabon,
check for proper connections. Then slan the
engine.

iF thug nglryction |8 not comphied wilh and the
Ballery iz shill Sdnrecled when warking on the
elacirical system, you risk damaging the dipdes
or any other compgnenls of the elecincal system
if the cables happen to lguch fgnly far @ fraction
of & second] ather terminals or the grgund.

G. Mever Izl the valiage reguialgr operate
withoul being grounded 1o the allgrnalor.

7 HNever charge the baitery by means of an qul-
side source frectiber, gto) wilhpul frsd
discanneciing the plus-and minus-cables
which goannggt the ballery termingls to 1the
rest ol 1he sysiem.

8 AvOid arc welding direcily onto W0e glecine
equipment withoul disconnecisg Ihe aligr
nalor, Irom the electric equpment installed
un the Tracior.

9 Do nol connact Ihe condensers to Ihe aller-
ralor or valtage regulalar lielgd windg bar-
rmanal,

10, Do not iry 10 feed the aMarmalor by duaCtly
leeding the figld winging Irpm 1he plus-
lerminal.

11. Dé nol reversg the bettery terminmals (1has
would damage The dwodes),

When checking slator insulalion elthgiency with
vallage et Ig higher than 75 ¥, it is absalutery
necessary 1o diaconnegsl (he diode recliliers,
otherwize you may destroy 1hem.

Chs st reverse Lhe cgble ol 1he OF-terminal with
thal of Ihe C-lermingl, g% 1he vollage regulalor
gafely lyse wopld be opened and I0& comacts
damaged. b this case (he 9O [Tage reQuialor must
e replaced.

MAINTENANCE INSTRUCTHINS
1. Pericdically chach for Jood conlacis.

2. Fericthcally chack (aher aboul svery 200
hetgrs operation] belt tensisn with g pull of
11-15 Ins. (48 H - 7 M) an {he bell section bet-
ween Alternator and Srankshalt pulley,
defleclian must b .04- 06 inghes (10-15mm].
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1. Aftar 1600 nours gperation check the candi-
lion ot ihe prushes. Min. brash height: 240
inches (B mm).

VOLTAGE REGULATOR

if the wollage ragulator is fTaully replace 14 with g
A&w DNE.

BATTERY CHARGE WARNING LIGHT RELAY

Tha alternalor warming relay (Fig. 0 115} is used
to gnergize \he aflernator weming light shouid
Ihg baliary chargeng syatem lail.

Fig. Oin
chAgrem.

ilystrates  the associeled wiring

For waming relay dala sae yndes Specilication. i
on ingpeciian 1he ralay 5 found ned (o be
operating satisfactatily. 1t ahould be replaced as
a unit

TROUBLE SHOOTING THE BATTERY CHARG-
ING SYSTEM ON THE TRACTOR

Charging  system peoplems gre paintlad  oul
through the panel-mounted warning light. When
1he glternglor is workeng properly 1he warming
hght will act as lollgws;

FIG. D5 BOTTOM VIEW OF ALTERMATOR
WARMIMNG RELAY
(Ralay Kol licalion markings arrowed)
&, Terminal 85; 7, Terminal 85; B, Terminal 30/51;
f. Terminnl B7

Baltery charga warning liphl ralay specilicalions

[Cascriplion Dala
ExCitor windihg resisionce 27 - 11 onm
tConlact opening valafs a0 -3t

—wilh 1he slaring and lighling switChin positipn
[, Ihe warning lights om.

w—when Ihe enging i starled. the wiarrng lignl
gons aul angd will nol gt o0 of [Re engIine 15
Accxlxraied,

If & groblem exisls, {hen o will ahow up as
queled in tha troutis-shooling guide beltw:

Tro-ubhe

Poxzlble cause

Locatign s ramedies

A YWaith the lighting and starling
gwilzh in ppsiteen 1 (IFavel pos-
tiewn) 1he warmng hght goes on. AS
ihe englne |3 atarted, 1he waming
iamp atays lighled ewen il ihe
engine it accalaraled, o poas oul
and i agam sl certain alemalos
Epeeds end 3t certain Cument ab-
gorgkion levels by lhe irecior
squiamenl.

1. Volage regular Tuse (8 A brikan
off. '

2 Broken pofl CIWCUlt Delween
vallage regulalor  plus-temingl
and slarting swilch or broken off
conmettions belween the -
tsminalz of the altematgr and the
YN CEeQulaiid,

3. vollage regulald  does nol
work First stags conlaces oxsiired
of dlrty, Sluck contacts ol fhe se
cond 3lape.

4 Defeclve batlery charge wam.-
ing fight relay.

1. Locale and eleminale 1he
short Clrggit which hgs buesd 1he
luse and check 1he ansirumant s
and compepnenis ol 1k charging
system pratecisd by this (usa,
thal are: vollage raguialor, altar-
nalor exgiting coil and the cor
responding conneciipns. Then,
replack e byl tuse,

2. Chegk continuity of cweculle,
replaca any brokan-ofi cebles
and correct junchon delects af
any. It {roubig persists, of 43
paosible to jocate it by chacking
as gpecrimd 1o the foltom ol
this table.

3. Chenge Iha vollege regulalnr
and eliminals he Koubles,
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Troubls

Posalble Causa

Lecation and mmediea

B. when the lighting and slaning
swilch is 58t an iTevel posiln 1he
wgrning light does not ga on. The
waiming light staya ofl gvern whr
the engine is slarte.

C. Whan the lighting and slaring
switch is &et in 1 {travel positian)
the warmng fighl 303 N go on.
Whan angie 1S staned, the wam-
ing lamp gwes olf g weaak kighl,
whicgh remainz %0 ayan I (he
engine is ascalaraieg,

&. Break-off or shor-Gircult of the
abemalor rater inductian winding
o gf 3lip ring connections. One or
more pagilive giodes are sharl-
cheuiled. One or belh bryzhes
Wom-Bul ar Kacked,

6, Brakan-ofl conrdstion Betwasn
ahlemated star camler and © I8
ming ar bwesan G tamninal and
ihe laminal BS ol tha baliery
cherge Warming lighl relay.

1. Erokereoli Niament ol waming
light bulb.

Z. Braken-oif conneclion belwean
baltary and altarnalor plus-
terminal B. Brokanod! canneclion
frelwaan gllemator pluseminal B
ang stprting and Lighting swlich
teminal 31, Srokenoff waming
lighl comnnectians.

AW or axldalisn of switch

A Worn o axidation of swilth
conlacis ol larminals.

4. Defective baltery chargs war.
ring [lghl relay.

5 One ar more shon-circuilad
Altearnator nepetive ginde red-
litiars. Grounded slator winding
phase. Cabla insylation between
Alternator center ang C-lerminal
damagad and shorl.circuted o
ground or same condilion on
Lable which cannecis
C-termingl gnd lerminal B% af ihe
Baltery charge warming light
Felay.

1. Broken-af! cable between
swilch juncllen 51 and {erminal
85 of aflery charge warming
light, .

2. Burmned B A lyse which pro-
tecis the baltery chatge warning
{ight reday.

A, Check the ralay.

5 Chetk tha allernator, Replace
Ihe positive diods-nofder
subassambly. GCheack the
bruthes and il AECHS3IArY.
replace tham.

& Check the continyity ol 1he
crrcuils  glimmnating aventual
froublas &1 the [nsulalion andg
raplaze, il ngsegsary tha 4Amap-
&t cabine.

1. Feplace \he bully

2. Check contingity of gl cir-
cullg, replpce bioken-pif Sables
angd re-establish commect junc.
tigna,

4. Check Ihe slarling amd
lighting swilch conlacls leaging
1o the [(ermengls 301 and 51. 11
conlacts are worn, replace the
switch. If oxidized |ust remove
QxigdEton,

4. Check 1he batlery Charge wer-
ning lighl ralay and if delective
replace .

= Check 1he allernpigr, if
nacassary, replace Ihe shorl-
circuried negative diodes.
Check the cabie belween the
allernglor satar center ang
C-terminal and the cable bet-
ween C-termingl and terminal 85
of the beptiery charge warning
hght relay, Ellminale ingulatign
defecls or replace 1he cable.

1. Check the continulty of Lhe
cable, eliminaling eventual in-
sulation delecls ar replace tha
cable.

2. Lacalg gnd aliminale tha cir-
curl which hags cauvsad tha fusa
Irguble By chacimg o0 an.
gtruments and Connectigng pro-
tacted by tha same fusa. THan
replace the burny luze.

TAQUBLE-SHDOTING GUIDE 1IN CASE OF IR-

REGULAR WARNING LIGHT CPERATION
H Ihe trouble Covered by the poind A in Ihe table

Check Ihe ballery for elliciency angd charging

and the belt tension, which musl carrespand 10

persials even afler all chacks and repairs al

ponis At and A2 have been caried aupt, il is
poamble (o locala tha lrauble praceeding as

1ol pws:

the indcated values

Let Iha alternabor run lgr a lew minyles, measyre
the vollage al lhe batiery tarminale with the

Angine running al medum Spasd.
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Thig vpliage shauld giva one ol (ha Ioliowing
readings:

ay greater than 15 Y {high reathng). The trouble
is ta be found in the vollage regulalor

B} wilthin 13.515 ¥ (narmal reagingy in this

Casa, vaitage readngs #re necessery 1o

if thm two reading s are null, ihe trouabie s ans
spacified a1 point A% of Ihe troublashooting
chart.

Cy Less than 1.5 ¥ {low reading). In (his case
dl5o, Ihe Iwp voHlage reading & may five three
rasulis:

1ocale 1hg Ircuble,

mEkasurs the voliage between termingl §5,
Fig. D.I'Z2a, ol the Datlery charge warning

ligh! ralay and graund.

measurd 1he vahage belween (he terminal 85
¢l the balisry charge warmung lighl relgy and
the positve terminal of the Bterminal ol the

ANArnator.

The vollgpe readings may give thres rasols:

— il Iha Vwo readings give aDouwl IRe 9gme value
(hall the voliage reading @l the batlery tar-
mingle]. the trouble is caused by 1he battery

charge warning ligh ralay.

il tha hwa readings differ by 1Y or more, the

the trouble s Jue to the pllernalor.

il e two readings are aboul the sarme. IHA
Irouble ks 10 De found i The yollagsa
raguLiator,

il the bwe rdadings diftar by 15 or more, 1he
Ircobbe 1S due 10 1he allennaior.

tf the two readings give mo results. BRe Irgu-
bie s Lhat specilrd 81 pont &E Dl Iha
Iroubke-3nooNing chart.

Summary of {tha sHecis on charging tytiem
oparxiign by diode metifier problems and of the
bwhiwvior ol tha badtery charge waining [lght relay
in praddnge of sald probhoms,

This surmary deals wiih problems {hat may oo
cur al Lhe diode reclidiars a5 well g5 wilh the
bahavior of the batiery charge warnong light relay
in presansa of such problems,

Trouble pnd warning lighl behavlot

Effecis upon the chmging syslem

fr———.L =

Ong gr more negaiive diodes ag short-
Clrcuited

The warning lamp signa's The problem
in candilions () by giving na ighl.

Cirel or e plﬂ-!s-ili'u'E Hetehms are Sar-
vl e,

The waring lamp siphals the problem
under the condilions € by remeining
nghted or by lighl up apain.

Shorl circuit agrocss ome pokitve and
one negRlive dicgoes nal belanging
Io the same phase,

The waming light goes mot signal the
rukle

Ehorlcircut gorass a par of dipgas
belonging 1o Ine sama phese

Bt

o

by

&l

al

=)

With angine stopped and maln swilgh in O selting [all ofl),
Mo banery disgcharge signalling.

Wilh angine stopped and main Swalchon t s21king (ravel
praaition,

The pallery discharges a curran! whikeh |3 due 1o the batiery
charge waming lighl reldy excitallon winging summed 1o
thal gbodwbed by tha alternalar exclialion windings.

wilh engine running. — Balh coerent culpul &nd regulated
viHlape 1end I dmp. The yoltage across slar centar and
allgmalor positive terminal 1ends 10 nse up 19 valuss ap-
propohing 9V, Thers is little swdence of these lroubles
when only one dicde is shortCircuited

With ngine stopped and Mmaim swilch in O setling |all o).
Shpht baitery discha{e atross the Shod-Cirguited ditde of
ditdes, altemalor sialor winding. Dallery charge warhing
Nghh relay gxcilalion wiring angd waxning light.

With engine AlopEad ard Man Swilch in 1 setling {iravel
positien], _

NO lurther Cument |5 dischargsd froon Ihe Gallery besides
that ol pndar Ihase 2ondilions) dee to 1he aosarpln
by the alternaor axcdation winding and warning lignt.

With sngine running. — The vollage across the allernator
star cented and the altemalor B-teminal tends (o drop 1o
vidluma bower Lhan 4 %,

Yith engine slopped, also wilh main swiich m O e2thing
iall olf],

An reverge cumend of about 40 A is produced This current
Causes & quick discherpa of Ltha ballery.

With enging running. — A reverss turfent 15 produced of
lowes magniludse (han that ooouming Al a) bul sulficiant Lo
Cause & qukck gischarge of The balery.

Thes atfacl is squivakenl 10 that caused by a shon circuil
acrozs tha baltery positiee and nepatve leimingls.
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D.l STARTER

STARTEA CHARACTERISTICS
The slarler consisls ol the follawing main paMs:

- & 5¢|encid, wilh a core which, because a1 the
aclion & the magnetsz lgld, inducad by the
&olenoid £oil, moves dxally 1o Sy oo the
lallowing; exerhing preszuta on the relurn
spring. positive gngagement al the pinian
wilh 1he llywheel gear ring through a special
Ay, cannaclion o clreull ab the lield win.
ding lhxag tanlacls, hence allowing the
passage ¢f the grergising current necessary
19 operale (he slariear.

-\_r.:. BE IR T

P B

FIG. DIt STARTER
1. Bearing assambly; 8. Solaroid; 22 Hut;
24, Apd; 25, Covar; 28 Slaler stapembly;
A1 Engaging unil aseembly; 30. and 50 Tar
rminpedy

— four windhng coilg. bwa ol 1hem hgve Serss
and by-pass wingmg and the aiher two oney
SeftEs winding.

— B rptgr on bushings 1thal are =eli-lubricatad.

FIG. D.)IHa WIRING DIAGRAM OF STARTER

TEST IWSTRUCTIONS FOR STARTER CHECK

Tha parformance ol \he gloremanlioned siarer
i9 checkad by camying on ihe funclicnal. elec-
Incal ang mechanical 1gsis indicated turther on;

— .-r"'-“]

-
1

=

.
»

-
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FIG, D.WZ TEST WIRING DIAGRAM FOR
STARATER.

A, Ammeler (150 amp. scaley; B. Baltery (72 ¥,

110 Ah, lull chargs); M. Siarier umder 1e31;

1. Starter pushebullon; 5. Ahevsiat {1500 amp);

¥. Vollmeier (20 V. scale]. 30, snd 50. Terminals
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TROUBLE-SHOQTING INSTRUCTIONS

The vrounles which may be brought oyt during
Ihe 1exts we the following:

1. Low idling spaed, Fagh current input with [&w
torgue outpul. .

Thig rouble may be due 1o 3herted ar grovaded
armalyre chils ar 1o defeclive machamcal ¢om-
porenls fworn-oul Deaning bushings, bent ar-
malure shall, igose pole ERDe screws). The ar-
malure check is inslanianeous, g3 in 1hese casss
there iz a geleclive commutalion bDar Garrsspon.
ding 1o the shored or groundead eoils, 5o thal ihe
commutatof sk i Camespondenca of Lhe
aloramanticned Dars angd brush waat |3 accen-
luated.

If 1he rroubila & 10und i the armalure winding,
raptace the compiate armatyre

In 1he case of mechancal lraubles, which are
Atsn rgvealed by characlenshic noises. replace
the worn-aut boshengs, or ihe bent armmalure
shaty, gnd re-lighlan 1he pole shoes

2. The sianers ingperative and has & high cur
rent inpul.

The trouble i3 due to a grounded armmatute or
liwld winghrg

3. Slarter npperalive, no currend input.

The trouble may be duk 10 & broken-alt solenmd
coil, pxigdized or worn aut sonlacta because of In-
lerposed dinl padiglas, [ack ol confrot belwaan
brushes gnd commmalor hecuse ot brush waar
of breghage of the springs, and to broken.of
ligld wanging.

4. Low idle speed, jow currgnt input wilh low
lorgue

The irpuble may be due to eacessive interndal
registancea in the starter, dug 1o delective Con-
rractin or 10 & dirty or Ihrewn eommulaion.

5. High idling speed, high cufrant Input with
ow [grque.

Thg troubie may be due lo a shorl acrogs the
series lield wingding or 4o shynled fisld winding
mlarrapdion.

The format trouple i3 ngt pasily delacted Dy [ak-
ing a reEistance reading, due 10 tha low yalpe of
ihe rasistancg, Conseguently, il 18 besi 1o
replata || and 10 ghech funglipnal conditions
with a néw lield winging,

SERVICE INSTRUCTIONS

Paris replagemant deas not &lways raquirs 10l
ihe starter be dismanilad complelety. Tha ngh
sequence al disassembly, up 1o 1he hoal Strepp-
ing and reassembly Operaliong, arg Qrven as a
practical service guide.

STARTER DISMANTLING

Sirlp 1he starler according 10 the indicaled &
quence,

The figures iliusirating 1he top refér 10 1ha slarer
tvpe 2130,

FIG. O U3 STATOR ASSEMBLY
B Arush sub-agy., 131 Spring; 34. Brush Connec-
lonk sub-kEy,

1. Aeamoye puls (22, Frg. DS, assembhing
rods (24} ol ihe bDearings, MMove N8 Cover
(26], sctaw [19) and bearing §ssembly rom
collacior gide [27) providad wilh bushing. spr-
ing {13, seat (12} and Insulgting waghar {11}
far armmature thTusi.

2. Wit prushes slightly and place the spring
ends apainst Lhe Side face of each Brush 1o
&voifl damage, then dissonnas! Lhe starter
~windwg lesd from tarmenal (30, Fig. Oy
ang withgraw Iram the armalure Ihe com-
plele hpusing wilh brush holder beanng.

3. Discpnnacl from (he posdive brush folders
tha t1arminals of ihe inductisn £a4i winding,
Separaa Lhen fhe complale brush holder
earing (B, Fig. DS} from the starter hous.
ing.
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FiG, D.ivd ARMATURE
29 Assemhly with intermed|sle shisld;
3. Engagemenl unit; 31, Fork; 5. Sub-assembiy
and soleacid; B Assembly. 9. Brush sub.
aszambly; 27 Bmaring to collecior sssembly;
M. Connection-brush sub-assambly

4. Hemove the salancid assembly (8, Fig. D.I1S)
by remaving 1he allacning capscrew {4,

5 Femova bha shiftgr fork pivgl {17}, shalt 2ngp
ring (16r and wihdraw tha pivat pin,
Withdraw (hen the armeture [29, Fig. DI0S)

from the syb-assembly bearing brackel (1,
Fig. DS}, logelher with tha ntermediale
shisld (30), angaegarnant unit {31 and srafler
1ok {5).

6. FAemave 1he snap ring (33, Fig. D116 walh
raon 5100 nng {32+ and wilhdraw lrom [ ar-
malure the camplate angagamanl wnil the o
Iarmachate shield [3), armalure ralurm Spring
angd apring saal,

REASSEMBLING

Cowels are used Lo 10Cale Rowsing and beaning
aszembly. Absg refer 1o Fig. 00|15,

Pricr 1g re-gs9embly. clean Lhe armature and the
bEarings wiih compressed ad and Whe colleclor
with A clean, lind-free lath.

Lubricate 1he channals al the engpgement wnit
With mully pPufposs Gresse.

INSPECTIHIN AMD PERMISSIBLE HEPAIRS

This ¢hapler covers the checks, and rapairs il
any, lo be carned out, al ovarhauking fima, on
dismaniled starter componentis.

FIG. DINS SECTIONAL VIEW OF THE STARTER, 2130 TYPE

1. Sub-segembly, bearing brackel; 2. Covar gaskat; 3. Snep ring; 4, Hex headed screw; 5 Sub-escembly.
tark; & Sealing: 7. Sealing ring; B Solénoid sssembly; & Brush sub-assambly; 10. Cylindrical beaded
scraw; 11 Inavlating washer, 12, 5pring swal; 131, Spring; 14. Metallic washer; 15, Metellic washer;
16. Snag ring; 17, Fork sheit; 18. S1op plale; 19, Hex headed 3crew; 20_ Saaling caver, 21. Rubber gaskei;
22, Nut M 7: 23 Loch ring; 24, Asasmbly mad; 25. Insulating lube: 26, Cover; 27, Besing assembly: callec-
tor side; 24 Sislor mosembly; 29, Rolor, 30, Intermadlate plaie sub-assembty; 31, Engagement il
nesembly; 32. Thrusl ring; 33. Seap dng: 34, Brush cennecilons sub-assambly
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BEARINGS

Clean off any race of impuoritees, soch a5 grease,
catbon dust, oil, ele. Check bushing wear and
replace them if necassary, consldenng 1het en
excessive radial play is ax{remely dangerous as
I mughl cause armature Iriction agains! the pale
EMoEg,

Il neceassary, replace brushes ysing new parts all
brushes Mot De replaged, even il anly ane
ameng them |8 worn oF defective. The replace-
menl however, is precedad &y a drush holder
chack, ragarding ol mecharacal lealyres (ouwl
ol shage} &nd the ingulation, ar lack of insula
tipn. Chedsk the brush springs vs (he tabulaled
data. Aaplaca, of {junchonally delegiive, any ol
tha sedls.

ARMATURE

Armalure musl pngdergo balh mechanical ¢heec ks
and eleclrical testing. The ma&Eor mechamcal
check concerms (ke armatuce out-of-reund, ysing
a dial indicatar gauge. I the gccening of
AO008"-.0012° (3.020.053 mm] is exceeded, (Fig
CMEE turn 1he galiksiar down on Lhe laihe, pe-
ing carelul 1o remoy® as hitla coppEr 35 poss beg
tc eliminale the lrouble. 1l Iha bars are 10Dse 1he
complate armalure must be raplaced.

The max, permissible depih of cub 65 given m 1he
lable of data. Once the celectar 15 lumad down,
undercub (e maca wilh a Wl (Fig DT on a
depth of G207 10 040" (0.5-1 mm) gepending o
tollecter size. Aflar undarculling the meca,
pohgh Ihe colecior surface wilh O grade sand
paper and then blow all residues afl wilh corm-
pressed @ir.

The armature is alecirically tastad 1o make sure
thal the armature winding and {he coleckor are
insulaiad fram the armalute hoosmg (COownier
greund tesl); no winding. conduelor oF colgC i

FIG., De CHECKING COLLECTOR EXCEN-
TRICITY USING A DIAL INDICATOR GAUGE
Gutalt-round nol 1o excesd DOCAT- G112

(002003 mmj

Bar is sharted (Short 1851 Ihkr® 5 o elecirlical
discomlinuily 1htaoghoul IRa System, 7 case of
any msulating dslecis, shofs or ndafruplions.
Ih& afmalure musl be replasced.

ingulation s checked by inserling the armatore
inan @.c cirdgil, and a BMp cannesiad i serias,
Any graund (which clases ive circuil) is shown
by Lhe tesl Jamp (L, Fig. DIKE].

FIG, DT CHECHING THE MICA OF THE COL-
LECTOR
A, Grooving ool

T

_ri-ﬁi'lll'i e

PR R
EYY I L H‘H

.-l."l:"‘I

FIG, OB CHECKING THE INSULATION TO
GROUND OF THE ARMATURE WINDING WITH
A TEST LAMF
it any grounding cocurs the lest leng L lights)

Shons are found by means of {he armalune 185 er
(Fige O 11500,

The grmaiyre is placed &4n 1he (a2sier Inserted in
the 3. Circud, then [t s slowly rotated ansund
15 &xiz while & sleal biads i9 ke in condacl aver
the armalyra Aousing. It there 13 3 shon, the
blade vibralas A% il gats Over the recess housing
ot the shorted coll.

The same prmalure lesling squipmend (Fig.
.11 i smployed lo chack 1he windings for
brokenall conduclors, uaing 1he doubla-conlacl
tester,

Thit lasl is done by touching (wo consacutive
collesior bars wilh Ihe fwid cOntacis of Tha faslar
fwhich ara connacimd to an emmetard and
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rohatng the armatlure siowly The gmmeler wiil in-
dicale Ihe flow of & current, which wil gttain a
piven magnitude al a centain dislange ol the blade
cioypler with respecl g the slafling positian. By
rapeating his operation for each sucoasbve pair
ol barg, Ihe ammeler repding, always in 1he oha g2
pogition, shall always be the same, WNo flow ol cur-
rerl wlik b 5hown By IR amameeler [ the circwit i
Interrupted. Should the ammeter readings dilfer,
Ihe causs may b SRorts 0 the wainding zones; |n
IMz case rapaal at iha sRoriing teel (e SEacalions
Indicatad in Iha preceding paragrapn.

FIGQ. DIg CHECKING FOR SHORT CIRCUITS
ACADSS THE ARMATURE WINCHNG
CONDUCTORS
pAny sher ig Indicaled by vibeation of piesl bade

placad on Iha arralurg &S fhown o e o

INDUCTION FIELDS

Tesling of induclitn fields i6 etpssary 10 chech
the insulation to aeound (with respect o the RoUE-
i and pole shoss of which thay are amangad)
and wha absance of brokenafl coils (continuily
test).

Lheck by insarting the fiald windings o0 8h a.c.
curranl, al raied w:-ltage and wilh a tesl Iamp COnR-
nected in SErivg,

To shack Inaulation to ground, pul a lester in con-
lacl with Iha housing and the oihar with thelaad of
Ihe winding vndargaing testing.

Tha prasence of ground b8 Shawn by ha test
lamp which lights uwp {C, Fig, P11},

Molich thal In mahy casks, the inaulation datacls
across 1he ground, are due 10 the presence ol car
bon or eopper dast sriginated by brosh and coliet-
Lor wadr & whilch can b easily ramoved By Coeme
pressed mir

Ta check winding conlinulty, pud IRe lesiars in
coniacl wilh the leads of the wirding underoing
lesl. The last lamp will amain ol bl he windlng wx
gopan beciuss ol Droken of dis-solderad connec
Linthlhs.

Inz1all insutalion &d wald tha connectywons, MW
possitile, bt do nol altempl mpaic e Brakan-ofi

wingding a5 the resulls would bBe bolh
unecanemical and unreliabke. In Lhih casa, replace
the defeclive winding wilh a naw and angmnal gne,
Far this, ramgve Tha polé shoas by removal of 1he
SCTEWE.

Chean the housing by washing it in solvanl and dry
il with compressed air s to remdave all impuanilles,
1he pole shogs shal undargo the same procedure.

-

] - — — . T

FHi. DD CHECKING CONTINUITY OF AN
AAMATURE WINDIHG THROUGH A DOUEBLE-
CONTACT TESTER
(The ammaiure 1esting insitument will give no amp.

reading in 1he cai Ol brohan-ol cofs)

Fia. D.W11 CHECKING THE INSULATION TO
GROUND OF . FIELD WINDING WITH TEST
EQUIFMENT

(f grownded, tha tos! emp L lighls up)

Than, bafore inatalling the new winding, warmm il up
Lo stout (30 C.3 120*F, by feeding a 12 v curran! of
aboul one minutg 0 order W rnaka il mara (exible
and hanca facilltate insfallalion afdsd the pode
shoas, Fit tha poles by tighlaning thelr Crews and
wsing, simulanseshy, a poke shos sieatchn. The (at-
Les, by gxpanding rhe pole shoes fromm tha nside,
improves Iheir fiing amangeamend ardd (cililale
h full tlghtening ol the screws 2o thal the ongina
alr gap may be re-eaiablished,
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ENGAGEMENT UNIT

Chegk pimon ooth wear, and (he conditian af the
machanical compongnts and of the freewhesl. Be
aure to clman it Ihqmughlyr and, I necassary,

raplace il.

lacls, and refacs 1hem il nacessery wilh emery

pager.

Tast Ihe solenpoid coila for opens and grounds
Always replaca the complale wnils, ag cemponents

arg N individually available in parts.

STARTER CONTACTS ANCG SOLEMOID SWITCHES
Chechk for waar and sorface condlion of ha con

TAOUBLES IN STARTER QPERATION CAUSES AND THEIR REMEDIES

!
b

Trouble Possible ChuEss Remedy

Staner inoparatme ar boming . Ballery conngclions and Femgwe fermingls, clean con.

RO SO terminale lotsa ar oxidized negtigns and iermainals
Ihorpughly, refil them and

Slarier mahkes 100 much noise
while rﬂ'raling_

Etarter lurne bul 1ails ta start
the &ngine.

Slaner outpul fals shart of
full prowsr rating.

Gulck weanng of bryshes.

b Pk =

e

Stale of charge of batlary
2800 OF vEry 1aw

Mo conlacl of brushes wilh
collacl of dua io bryshes
slicking wilo brush-Moiders,
eXcesdive wear, broken or
ayl of shape =priags, -
serion of dir,

Sigriing switch conlacls Dus-
dized, wOrn or Insulaad by
mserlion of dicl.

Armatura ar field windings
partially shored or grounded,
Blackinyg al inswlptorm, dam-
aged collector barg

Thrown commuytaler bars,
Excessive vallage drap
throwghoul cables, damaged
cabkes, |40sé Cable conneds
Tions.

Ercesslva wear ol armalurs
shall self-lubrlcabing bearings.
Finian disengage from fly-
wheal rim1 is delgyed.

Worn oul praion or P |
Firme igafh,

Finlon meshas wilh ting gear
bl fails o transmit torgee,
Startar drive failpre.

Low ballary tharga.
Brushas slicky n holdarn
Hling drive control or glyieh
caypling slip.

Brushaz wers nol sealed.

High commulator bar.
Mica above Coppar Blades.
Laoke brysh-halder screws.
Wrong type of brushes.

lighlen ihg gcrews and Ihen app-
by & thin lgyer of pure pairaleym
Jelly 1o presesse ham Irom sor-
regiain,

Check tallery charge gtalg, or, M
NECASLary replace il.

Locale tha point o1 cwrrent
lpsses ibatlery, cablies, egquip-
mani}.

Check bryghes. and Clean brush:
holger guides and gollectar

il negessary, replace Drughes
and sprmfe with ganumne pnas.
Cheek and clean tha contacls.
The oxidalion mey be due 10
sharled coils becauze of s
Cessive currgnt Rosorpton.
Feplace defegtlive CoMponents.

Feplaca tha armalure assembly.
Chack cabies and connaclions.

Replace bushings.

Deleclive engagemen conlrols
dye 14 riglion or knogks al the
shifter lark, strained rgturt spring,
Trletion of driving bukhong on 1he
ahalt or solgnoid srmalure 0 ils
aeal,

Femgye and replpce
nNEcES3Ely companenls.
Raplage pinion or Nywhes gaar
fing gr both,

Dverhad 1 and lubricate com-
pCAenis,

RAepiace the compleie unil.
Charge the baltery.

Clean brush-holdars,

Reprir or replace the unils.

1he

Eel tha brushes praperly by un-
ning the starter idia a while, at
30.40 Emconds tniervala.

Tum il dawrn.

Undercyl e cofecior.

Tighlan Lhe screws.

Raplace them gnd make Bure
1hgl new ones comespond I The
irgcior Prris Book.
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STARTER SPECIFICATIOHS

Descriplon Dala
Slarier 1ype £130
Yoliage 12 ¥
Rolabon leerking from Lhe pindon slde Clockwise
Finicn and rioe tesbh ralic 110
Pulaz number 4
Excilation (windings) i Senes
Engagemend by engagement unil move
onlrot e tramaghates

Mechanica! Specilication Chacks

Spring pressure an brushes (Mo warmp
Spring pressurs on brushas (worm)
End Il0al of armature shall

MiCa uncare uiking

Coll&ctor dia.

Max oulof-ifue

LubHricalion
; Halicsl channels of the shallengagemsen! unil dnve

Salanoid
GCoil rasistanca at YOF. (3170

Starting coil resslance FHF (21°C)
Switeh-un vollage (min.)

Contach sirohe
Core slroke

58 LD 4+ 60 [26 53N = 28 N)
37 (167 M}

gL T 05 1.8 mmy
G320 8 mm)

1.653 [4F mmy

02 (0% mm)

10W Engine O, tduring Assembiy)

Grih = 10%
ahma

0710 = W%
chms

ayv

A48 135 mm)
A 35S mm)
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T . Headbighis
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A Temparature Probe ) ®J/FﬁﬂP
5. Siu"r::r e e M !n_.;._,r/ ﬁ ] !

b, ‘h"nllnx Regulator ) —- BR
I Reloy — Charge Light e @
? . Alisrnalor g o = hr 1

10.Fyiw Holdar LAY
11.Qil Prassure Switch |
12.Funl Level Probe

13. Accer, Power Outlel ._I
. Master Swilch {Ktrul‘] R |
V5. Renr Work Li . m =i
W, Terminol flog t g — -
I7. Tarminal Blm:lr.-& Flugi.

M. Srorter Switch
¥ Salety Start Switch
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A Cil Pryssure llghr
B.Fusl Gauge

L. Tochometer Li
D.High Bwom il:ulnr
E.Charge Ligh

F. Temperaturs Gavge
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