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SAFETY RULES

In lifting and handiing heavy parts, slings must be of adequate
strength for the purpose intsnded and must be in good condi-
tion.

Handie all parts with extreme care. Keep hands and fingers
from between paris. Wear authorized protactive equipment
such as safety giasses, heavy gloves. safety shoes.

when using compressed air for cleaning parts use safety
glasses with side shislds or goggles. Limit the pressure to 207
kPa (30psi) according to local or national reguirements,

Wear welders protective equipment such as dark safety
glasses, helmets, protective clothing, gloves and safety shoes
whan welding or burning. Wear dark safety glasses near
welding..DO NOT LOOK AT ARC WITHOUT PROPER EYE PRO-
TECTION.

Wear proper protective equipment such as safety goggles or
safety glasses with side shiglds, hard hat, safety shoes, heavy
gloves when metal or other particles are apt to fly or fali.

Use only grounded auxiliary power source for heaters,
chargers, pumps and similar equipment to reduce the hazards
of electrical shock, ‘

Keap maintenance area.CLEAN and DRY. Rernove water or oil
slicks immediately.

Remove sharp edges and burrs from reworked parts.

Be sure all mechanics tools are in good condition. DO NOT use
tools with mushroomed heads. Always wear safety glasses
with side shiglds.

Do not strike hardened steel parts with anything other than a
soft iron or non-ferrous hammer.
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Muffier and Air Cleaner

3. 5' 4
Install the intake tubes, Fig., 4 (2) on
air cleaner {4) and secure with clamps

(3).
3.6 AIR CLEANER INSTALLATION

3.6.1

Lift air cleaner assemblies, Fig. 4
{4) and work into position on brackets,
(18). Secure the assemblies to mount-
ing brackets,

3.6.2

Install rubber elbows, Fig., 4 (9) to
the air intake elbows, (8) and (10} and
secure them with clamps,

3.6.3

Remove iniet and ouftlet covers from
the air cleaners., Using a new O-ring,
Fig, 4 (7) install the intake elbows,
{8 and 10) and tighten securely,

3.6.4

Work the rubber elbows, Fig. 4 (9)
onto the turbocharger and secure with
clamps.

" 3.6.5

Remove tape or plugs from indicator
hoses and fittings, Connect the hoses,
Fig. 4 {12 and 13) to intake elbows,
(8 and 10},

3.6.6

Refer to 2.2 for the instailation of the
hood, Close the upper left and right
side panel doors.

9

Study SAFETY RULES in the tront of this manual thoroughly for the protection of machine and safety of persannel.



Radiatdr, Fan, and Fan Drive

4,4.3

Using a bar, compress the fan belt
tightener; work the fan drive belts
into position on pulleys. Remove the
bar,

4.4.4
Remove the caps used to seal the hy-
draulic hoses and fittings when hy=-

draulic lines were disconnected. Use
new O-rings, and connect hydraulic
hoses from the dozer cylinders and
supply hoses to the cross-over tubes.

4,4,5
Install hoses, Fig. 8 (4) and tubes (5, 6)

on the engine, Secure hoses (2) to tubes
(5 and 6) with clips (3). ' ﬁ

4.4.6

Refer to paragraph 4.2 for the in-
stallation of the radiator, hood side
plates and hood.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of pessonnel.



Engine Controls:

6.6.3 ENGINE RESTART
6.6,3,1

Place the transmission control lever
in neutral, the engine shut off control
in the down position. Place the throttie
lever in the low idle position and start

the engine,
A WARNING -

Never attempt to operate machine
or attachment except when seated
in the operatorts seat. Keep head,
body, limbs, hands and feet in-
side the operator’s compartment
to reduce exposure to hazards
outside operator's compartment.

« . »Warn all people who may be
gervicing or working around
machine before starting engine.

ADD not run engine of this machine
in closed areas without proper
ventilation to remove deadly
exhaust gases.

Keep people clear of attachments
and tools while in raised position,
to prevent possible 1n_)ury

A Observe all start up and ghut
down procedures and WARNINGS
listed in the Operation and
Mainterance Instruction Manual.

6.6.3.2

Allow the engine to operate at low idle
for a few minutes, Moniter all gauges,
{Consult the Operators Manual for
start-up procedure) oil pressure gauge
must register in operating range .
Allew engine coolant temperature to
stablized, {Coolant femperature gauge
must register in operating range).

5.6.3.3

Advance throttle position, and increase
engine r.p.m. and continue te monitor

all gauges. If all systems check normal
resume operation.

£.,6.3.4

If engine fails to advance o high idle, :
return the throttle lever to the low idle . -
position. lLocate the engine protection
system control mounted on the left side .
of engine.

6. 6.4 ENGINE PROTECTION SYSTEM
"RESET

6.6.4.1
Located on the lower half of the control
Fig. 16 {9} is the reset lever. To reset

_ turn lever 180 C.W.

€.6,4,2

Repeat procedure 6,6,3,3, If engine
still fails to accelerate to high idle it
will be necessary to check the integrity
of both the coolant loss valve {10) and
the coolant sensor {1).

6,6.,4.3

With engine at low idle both engine oil
pressure and coolant temperature
gauges registering normal operatiang
range.

b.6. 4.4

Loosen connector on hoge {2} at tee {12}
If a heavy and continous flow of engine
oil cccurs this is an indication that the
coolant sensor has failed and is stuck

in the open position.

641 6- 4. 5
Replace coolant sensor {1} and repeat
procedure 6,6.4, 3.

b.6.4.6

If engine still fails to acclerate to high
idle, repeat procedure b6.6.4.3, Loosen
cohnector on hese (3} at coolant loss
valve {10}, If a heavy and continous
flow of engine oil occurs this is an
indication that the cooclant loss valve
has failed and is stuck in the cpen
position, Replace coolant loss valve
(10) and repeat procedure 6,6,4,3. If
engine still fails to accelerate to high
idie consult Engine Service Manual,

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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In lifting and handling heavy parts, slings must be of adequate
strength for the purpose intended anc must be in good condi-
fion,

Handie all parts with extrame care. Keep hands and fingers
from between parts. Wear authorized protective equipment
such as safety glasses, heavy gloves, safety shoes.

YWhen using compressed air for cleaning paris use safety
glasses with side shields or geggles. Limit the pressure to 207
kPa {30psi} according to local-ar national requirements.

Wear welders protective equipment such as dark safety
glasses, helmets, protective clothing, gloves and safteiy shoes
when welding or burning. Wear dark safety glasses near
welding..DO NOT LOCK AT ARC WITHCUT PRCPER EYE PRO-
TECTIOM,

Wear proper protective equipment such as safety goggles or
sefety glasses with side shields, hard hat, safety shoes, heavy
gloves when meial ar other particles are apt o fly or fail

Use only grounded auxiliary power source for heatlers,
chargers, pumps and similar equipment (0 reguce the hazards
of electrical shock.

Keep maintenance arga CLEAN and DRY. Remove water or oil
slicks immediately.

Remove sharp edges and burrs from reworked parts.

Be sure all mechanics tools are in good condition. DO NOT use
tools with mushroomed heads. Always wear safety glasses
with side shields.

Do not strike hardened steel parts with anything other than a
s0ft iron or non-ferrous hammer,
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TROUBLE

Starter wil not turn
angine

MNOTE: Always make certain hydraulic slystem is
-fliled to proper leval with specified lubricant
before troubleshooting. '

POSSIBLE CAUSE

“Transmisslon speed shift
lgver not in neutral-start.

MNeuiral safety switch out of
adjustment or broken.

if speed shift lever is in
nreutral-start pasition and
safety swilch is working
properly, the engine is at
fault. :

REMEDY

Lock speed shifi tever in neutral-start
position with safety lock levar.

Adiust or replace neutral’ safely

switch (6.3.4).

See Engine Service Manual for

trouleshooting procedure.

Tractor wili not move
in gither direction {t is

assurmned that paris of -

the tractor not inchud-

ed in this manual have -

tceen aliminated as the
souice of troubie)

Mo pressure in hydraulic
sysiem,

Automatic safety brake not
released (this actually sialls
the torgue converier
-therefore will be accom-
panied by a drop in engine

' -speed when shift is made}.

Speed shift Hnkage ouf of
adjustrnent or broken.

Input clutch o transmission
ciutches failing to engage.

Observe iransmission pressure
gauge on cowl. If gauge indicaies no

-pressure, check main pressure and

make necessary adjustments {refer
to PRESSURE CHECKING). If
pressure is indicated, continue to
next possible cause.

Refer {o Stesring Ciuiches and

Brakes Saction.

Adjust andior repair Hinkage {£8.3.4).

Move shift tever through ali positions
and obssrve drive shafi. If drive shaft
turns, input cluich s engaging
failure is in transmission. Check
transmission cluich apply pressures
andior flows. If drive shaft doss not
furn, input cluich is not engaging;
check input cluich apply pressures.

Study SAFETY RULES in the front of this manvai thoroughly for the protecticn of maching and safety of personnsl.
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FIG. &3 FRESSURE BEGULATING YALVE

T-75830

1. Plug wO-iing . B Gasgket 17. Bali
2. Flow rsguisiing piston B. Main pressure reguiating spring 18. Power pision
3. Bogy : 19, Shims {{f reguired) 12. input cluich flow regulsting pision
4, Skhim (f required) 14. Flow reguizting plsion 20. Stop
8, Torque converierfirgnsmission lubs 12, Guide 21. Gasiet
pressurs reguleiing soring 13, Powasr piston 22. Gaskst (marked 215827
8. Plug wiC-ring - t4. End cover 23. Sapsraior plate
7. End covsr 15, Plug wi-ring 24, Raskel (merked 225737

18. Oold ofl ralicf spring

6.2 PRESSURE REG ULATING VALVE

NOTE: Refer o paragraph 1.2.3 for description
and operation of valve. '

8.2.1 REMOVAL AND DISASSEMBLY

8.2.1.1

Vaive is located on lower right rear sids of torque
convarier, Fig. 6-4. Remove access hole cover
from iransmission bottom guard and stand up
through access hole {0 reach valve,

8.2.1.2

Disconnect oil lines from vailve, Fig. &4; remove
valve and separator plats from iorque convertsy,
Cover ends of oit lines.

8.2.1.3

Remove and covers, Fig. 85 (7) {14} and plugs {1)
{8); pull componenis from valve body. Identify all
parts; keep shims (If any) with proper spring.

8.2.1.4

‘Remove plug, Fig. 8-5 (15) from end cover {14}; pull

spring {18y and ball {17) from and cover.
g8.2.2 INSPECTION

68.2.2.1

Clsan ol passages in valve body and end cover,
check pistons for freedom of movement in bores;
check bores for excessive wear. Check springs for
proper tension {12.2}.

8.2.3 ASSEMBLY AND INSTALLATION

MOTE: Lightly lubricate all parts prior 1o
assambly.

8.2.3.1

install check ball, Fig. 85 (17) and spring (18} in
end cover {14} Install plug {15y plug can be
tightened after installing end cover on valve body.

Study SAFETY RULES in the front of this manual tharoughiy for the protection of maching znd safety of personnel.



8.8.3.5
Instzt driven gear angd shafl into wp

Bove insiall
Sdeive gesr and shaft Lubricste ton of gsars
HateH

8.5.3.8

inetall ramaining weay piste with %Sm*‘%m; girie
towerd pears snd velied pockst on lefl (presaurs
sice)

8.5.3.7

Place remaining isolation plals on right side of
waar plats {sither sids up) and posifion ramsining
Taflon, nylon and rubber rings as shown in Fig
B-14

£5.3.8

install flange ol ssai, Flg. 69 {1 wilh suhabls
drivar spring sids of seat n. Senure with S1AD NG
{2k

3.5.3.8
ig certain machined surfsos of Hange is smooth
ine vrst and clean; graas 52 e1ing ¢ a;ew and in-
stall C-ring; coat drive shafl splines with groase
and insiall flanga.

m"%
{‘1{_;;}

85310

tnsiall capscraws (with fal washers) and BRUG
dowrn only. Attegrnpt 10 turn shally shafl shoulo
iurn with Hght drag AKX 14 Nm {10 1bs i)

iorquel. If shaft will not twn as descrlbed,
gigassomnbie pump and examing for burg, forsign
" ERsembly.

rapigrial, interfsrancs, and grops:

Htudy SAFETY RMLES in ihe

) ﬁgmcrew s ayenly 10 108 - 122 Nm 80 - 80
H

-.}, and {ast agaln for rotation.

it oumnp is tosted prior to instaligtion, reﬂ‘aa' o125
for ench iost specificgiions.

8.5.53.13

Ssfore inainhing pump, check pump driving shali
bearing in iorgus converter housing, Fzg\ 861,
Femove snab dng 32 for acdess {0 haearing.

6.£314

Place O-ring on pump mounting flange and instaldl
pump. Tighisn pump atisching cspscrews and
nuts to 148 - 183 Nm {110 - 11§ [baii)

58318
Connsnt hoses (o pump. Torgus suction line
nepacfews 10 115 - 128 Nm {85 - 98 iba L) Torgue
nrassure Hne capacrews o Y8 - 87 Nm 5684
s fih

G531
Gheok hydrau]
How,

i syssm pressuras andior pump
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7.6 FAN DRIVE BELT ADJUSTMENT

7.8.1 o

Caorrect belt tension is maintalned by the spring
loaded belt tightener, Fig. 7-3. The belt tightener
automnatically takes up wear in the belts untit the
roli pin, Fig. 7-8 {4), in the bslt tightener shaft con-
tacts the end of the tubs (7). At this point, the fan
beits must be replaced. Replacs the belts oniy as
2 set.

7.7 AUTOMATIC BELT TIGHTENER
7.7.1 REMOVAL AND DISASSEMBLY

7.7.1.1

Belt tightener is located behind the oil radiator,
Fig. 7-3. Open the right access door, Fig. 7-1{8) 1o
reach the tightener.

7.7.1.2 _
Pry the idler, Fig. 7-3, away from the belt tighisner
anough to lcosen the fan belis, Block ihe
tightenar in this posilion by placing & meial
spacer belween the and of the tighlensr and the
roll pin in Delt tightener shaft.

7713 -

Remove capscrew atlaching idier lever to the belt
tightener shaft. Remove the rod ends from moun-
ting bracket at other ond of tightener and remove
the tightenear.

- BIG. 76 AUTOMATIC BELT TIGHTENER

1. Bod end C & Seal

2. RMut 8. Spring
3. Bhaft 7 Tube
&

T-78675

8. Fiat washer
10, Capserew vfiockwasher
11. Cap

8. Blook {spring seal)

7.7.1.4

Remove rod end, Fig, 7-8 {1}, and back the nut {2)
off nearly to the end of the shaft. Place the
assembly in a vise with the clamping force on the
nut. Pull the shaft out of the tube far enough to
remove the roH pin {4). Coliapse the tubs over the
shaft io release tension from the spring. The rear
cap {11} will be forced off the tubs by the spring.

7715

Remove the assembly from the vise and the nut
from shaft. Pull shaft out rear of housing and
remove the spring. Do not remove the hardware
from rear of shaft unless i is 1o be replaced.
Remove seal (B} only if it is i be repiaced.

7.7.2 INSPECTION

7.7.2.1

inspect shaft bore in end cover and seal contact
arsa on shaft. Replace sither if oo rough {0 dress
down with crocus cloih.

7.7.22.
Check spring tension {12.11); replace spring if
weak, ' .

7.7.3 ASSEMBLY AND INSTALLATION

7.7.3.1 _
Coail the inside of tube and shaft bore in end of
tube with anti-seize compound.

7.7.3.2
install seal, Fig. 7-8 (8} in end of tube with sealing
fip out.

Study SAFETY RULES in the front of this manual thoroughly for the proteciion of machine and safety of personnel,



85.3.5

ROTATING HOUSING, GUIDE WHEEL CARRIER,
AND REAR BEARING CARRIER. Do not use car
riers if splines are twisted or if 1.D. is severely
worn by sealing rings. Check 1.D. of bushing in
rotating housing and guids whes| carrigr. Fleplace
gither bushing if i1s LD, at any point is more than
78.5 mm {(3.010 in..

8.5.3.5.1
Bushing replacement notes

‘a . Use care when ramoving old bushing fo pre-
vent burrs in the bore.

b . Lubricate C.D. of new bushing with light oil.
Do not use bonding type sealer.

¢ . Press bushing inio bore unti! flush with
outer sdge of bore. Removs any burrs from
end of bushing after it is instalied,

d . Check bushing 1.D. afier assembly. Specified
LD, is 78.3 - 76.4 mm {3.0035 - 3.0085 in). [f
1.D. is out of specs al any point, remove the

. bushing and check its bore for an outof-
round condition. Replace housing or carriar
if out-of-round condition exists. Do not at-
tempt to ream the bushing.

§.8 TORQUE CONVERTER ASSEMBLY

8.5.1

Match up marks made 2 disassembly and atiach
input clutch flange to rotating housing, Fig. 8-40.
Torgue attaching capscrews to 104 - 135 Nm
(77 - 85 {bs.ft.). Lubricate [.D. of flange freeiy.

8.5.2
Check accessory drive gear thrust washer, Fig.
3-41. Replace f pin holes are enlargad.

8.6.3
Set rolating housing in gear housing, Fig. 8-42. In-
stalt “L” shaped bearing race and bearing in hous-

ing.

_ T.-B4DZ3
FIG. 8-4C INSTALLING INFUT CLUTCH FLANGE

T-84524
Fla. 8-41 ACCESEORY DRIVE GEAR

THRUST WASHER

T-54025
Fil. 842 INSTALLING ROTATING HOUSING

Stugy SAFETY RULES in the fromg of this maruaa thoroughly for the protection of machine and safety of personnel.



IWE GEAR THRUST oe0 T-54047
ket &CQE%‘gi‘;ﬁsﬁ o Fig. 874 INSTALLING CLUTCH HUB AND
| BNAR RING
1. Theusi washer 2. Drlve gear

T-54548

i F-84948 FiG. 875 INSTALLING PLATE AND AING
FiG. 872 ACCEGSORY DRIVE GEAR INSTALLED

8.8.2
Instal| accessory drive gear, Fig. 8-72.

883 _

Install clutch back plats, Fig, 873, Biock solidly
under back plate o hold it about flush with ac-
cessory drive gear.

IMPORTANT: The reason for blogking behind
back plate is tn prevent the civich platss from
dropping off the back side of ths cluich hub and
pecoming wedged between ihe cluich hub and
back plate heifora clutch is complelely assembi-

T-%@@%ﬁ

Fi. 373 BACK PLATE INSTALLED ed.
1. Bagkplata 2. Blosk : ' RA.4
Install cluteh hub on flange. Secure with snap
5.5 INPUT CLUTCH ASSEMBLY fing, Fig. 5-74.
g8.8.8

8.8.1
Insiall thrust washar, Fig, 871 (1), iocating on roi]
pins. Make sure pin holes are not enlarged.

install plate inside cluich hub; ssat ping on piste
in holes in end of Hange. Secure plaie a1 0.0, with
ring, Fig. 875,

Srudy SAFETY RULES in the {ront of this manual thoroughly for the protection of machine and safety of nersonneal,

71
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Transmissicn

FiE. 811 REMOVING CLUTCH SHAFTS

1. Forwardireverse clutch shalt
2. Bavel pinion shait
4. Counigrshalt
#4, Liftimg bracketi {F5300534)
5. Firstisecond rangs ¢lutch shaft
*Rafer to SERYICE TOOLE

NOTE: Tie froni bearing adjustment shims to
front bearing retainsr io pravent oss.

9.2.15

inatall bavel pinion shaft supporting plate,
Fig. 85 (1) on table; turn capscrew (2 up
sgainsi bevel pinion 0 capscrew IS SUPPor-
ting the weight of the bevel pinicn shaft.

8215

Eemove end washer, Fig. 98 (1) from pinion
shaft. install four pusher scyews, Fig. 3-7 (2)
in front bearing supporl; alternately iurmn
pusher screws 1o push front bearing suppori
from shatl.

NOTE: Tie pinion dapth adjusiment shims o
front bearing support to prevent toss.

g214.7 _

Remove oil sealing rings, Fig. 7 {1} from
each cluich shafi. Put several wraps of taps
arcund front part of sach shalt o proefect
sharp edges on sealing ring grooves and il
grooves. '

FiG. 212 REMOVING COUNTER BHAFT

. Bloove

Zrd apesd gear
18% spead gear
Liftlng aye
Countorshaft

o B 0

T=79768

FiG. 913 REMOVING REAR COVER FROM
BEVEL PINION SMAFT

1. Bevel pinlon shail
%, Lifting eve
3. Hszr covar

83

Study SAFETY RULES in the frant of this manusi thoroughly for the pretection of maching and safety of personnel.
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Transmission

T“.. r\ CUT 2 NOTCHES
A L 180° APART

5418 STUD « I '

1207 APART;
BURN OFF GEAR e -
e
’ [']

‘w ot
o i L 3/16"R

T-79538

25118

Inzert & short pisce of 8.53 mm {3787 0.0,
tubing into a short piece of 8.53 mm {3757}
1.0, ait hose. Inseri the other end of iubing
into oil hote in clutch shaft as shown in Fig.
©.53. &pply 3.4 - 4.1 bar {80 - 80 psi air
pressure inic oit hole o check for proper
cperation. With alr applisd, pision (3} shouid
move cut to gcompress cluteh pack and dump
valve 3pool {4) should reiract as far as possi-
bis. When air pressure is removed, the piston
and dump valve spool should return to thelr
original position. Repeat this procedure for
the cpposite piston and dump valve.

PMPORTANT: To prevent possibie damages fo
the seal rings do not excasd 4.1 bar (80 osi)
- while checking cluich asemblies. -

- 88,118
Ingtall magnetic base on ciuich hub as
shown in Fig. 8-494. Mount dial indicator
with indicator rod as shown. Be certain that
indicator rod is resting on piston and noi on
snap ring or pision housing.

$.5.1.47

Apply pressure to pisiton as described in
9.5.1.15 and sei gaugs to zero. Releass
pisten and check iravel, Piston trave! should
e 2.03 - 4,18 mm {080 - 165",

b FI6,9-39  REWORKED CLUTCH DRUM

T-7T3787

FIG. 940 IMBTALLIMG CLUTCH PLATES
1N DBUM 8.5.1.7)
1. Cluich plais (bl-meiabic)
2. Cluich plate (stasl)
3. Baworksd oluich drum
4. Clubeh hob

852 COUNTERSHAFT ASSEMBLY

9.5.2.1
install spacer, Fig. 8-21 {7}, gear (&) and snap
ring {1} from rear end of shafl. Insiall spacer
{7}, gear (6} and snap ring (8) from front end of
shaft,

NOTE: Both gears can be installed sither
direction on shaft.

89.5.22

Lise a bearing heaisr similar to the one in
Fig. 8-51 and heat bearing races o 121°C.
{2580 °F). Use atemperaturs indicating crayon
to control femperaiure. Install races on
shaft; make ceriain they are properly seaied
on shafi.

5.3 INSTALLATION OF COMPONENTS
IN REAR COVER

g.53.1%

Insiall spiral snap ring, Fig. 8-20 {18} in is
groove in rear cover. install locking pin, Fig.
8-20 {37} in rear pinion bearing ouler racse. In-
siali bearing and ouler race assembly inio
rear cover;, make ceriain icoking pin s align-
ed with groove in rear cover. Bearing can be

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of gerscanel.



Transmission

T

Fi3.9-81 REASURING GAP FOR BEARING
ADJUSTRMENT SHIMS (8.5.4.494) .

-79801

— F1G.553  SHIFT INHIBIT SYSTEM RELIEF
YALVES AND RESTRICTORS

Bevel pinion shaft froni bearing retainer
Qutiet to forward ond of shift inhibit piston
Spring =

Main circuil off inlet .

Srorecn )

Sutlet i reverse end of shift inhihit piston
Hose to test panel {inh. Bev}

Fiug :

Pressure adiusting shims

Ratief valve spring

. Retief valve {on pressure sids of pump in lorward)
. Pipe plugs

-y
DOmHOnmpNe

wh ol
A

13. Retief valve {on pressurs side of pumg in reverss;

14. Hose to test panad (inh. Fwd.) '

15. Plug : . :

18. Dritled pipe plug {on suction side of pump in reverse;

17. Dolted pips plug fon suction side of pump in forward)
8.5.4.13

Install end washer, Fig. 920 {2} on beavel
pinion shaft; shim adjustment - .000 - .025
mm {8027 - 010" clearance between re-
tainey, Fig. 8-20 (2) and end of shafi (21}

T.757u; iorque capscrews o 14895 -i8R27Y Nm
(110-135 fi.ibs.). Hit capscrew heads wiih a
—F1G. 882 BHUTTLE VALVE BODY soff iron of non-ferrcus hammer ssverzad

times o be certain that shaft components

;: g:f?;: prassure infet are properly seated; ra-torgue canscraws io
3. Sump outlet _ specified torgue. Hepeat this procedure until
4. #ain pressurs inlat : capscrew forgue does nei change when
5. Spring capscrews are nit.

8. Plug w/O-ring

7. Plug wiD-ring

& Lube oil inlet

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and zafety of persannal,
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Bevel Gear and Shait

FiG.18-3 BEVEL GEAR AND SHAFT

. Dowel pin

Baarlng cage

Bearing adjustment shims
Basring cup

Bearing cong

Flastic stop nut

R

10.1.8
Hemove bearing cups, Fig. 16-1 {4) from cages
oniy if the bearings are to be repiaced.

15,18, :
inspect all parts Jor excessive wear, raplace if
necessary.

$0.2 INSTALLATION

MNOTE: If transmission was not removed, instald
bevel gear shafl without gear and adjust bearing
pre-toad {10.3.1), then remove shaft and install
gear.

10.2.1 -

Slide spacer, Fig. 10-1 {10 on short end of shaft,
chamier against boli flange. Instali capscrews (8}
in shaft boliing flangs; turn capscrews as
necaessary 10 cigar spacér as they are instalied.

$10.2.2

Uss a bearing heater and heal right bearing cone,
Fig. 10-1 (5) to 121°C (250°F). Use a temperaiure
indicating crayon {o control iemperaiure. Install
biearing cone - large end first - on shor! end of
shaft; make certain cone is seated properly
against spacer.

10.2.3

install bevel gear with testh facing lsft stsering
clutch compartment; install shafi through right
steering clutch compartment {see NOTE in 19.1.8).
Stide shaft through bevel gear untii nuis can be
staried on bevel gear attaching capscrews;
fighten nuis uniil snug. Block under gear and
shafi to hold them in positicn.

T-75862
7. Bavel gear
B. Bevel gear shafl
8. Capsorew
10, Spacar
11. Capscrew
10.2.4

Heat left bearing cone in the same manner as
right cone was heated (10.2.2) and install on shafi
— itarge end first; make certain cone is properly
seated against shoulder on shaft.

i10.2.5

Press bearing cups, Fig. 151 (4) into bearing
cages (2%; be cerlain cups are sealsd firmly in
cages. Lubricate bearings with clean oil and
install sach bearing cage (with originai bearing
adjustment shims) in bore from which i was
removed. Make ceriain dowel pins (11} are in ver-
ficai position; start bearing cage attaching
cepscews {1) buf do not tighten.

- 10.26

Torgue nuts, Fig. 10-1 {7, on bevel gear atiaching
capscrews {o 840-950 Nm 620-700 [bs.fL).

[APORTANT: Hold shafl siationary by installing
an open and wrench on the head of a bevel gear
attaching capscrew and jamming it against the
bottorn of beve! gear comparimenit. Bo not
ailempt 10 holg shaft stationary by inserting
anvihing belween bevel gear and pinion or be-
twaen bevel gear igeih and bottom of bevel gear
comparimsni.

10.2.7

Torque bearing cage sitaching canscrews o
300-380 Mm {220-280 1bs.fL). Bump cages io be
certain bearings are properly seaied; retighiern
cage altaching capscrsws if necessary. Remove
blocking under shaft and gear.

Study SAFETY BRULES in the fron? of this manuaz! thoroughly for the protection of machine and safety of personnel.
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T=75728

12.2 PRESSURE REGULATING VALVE

o inches kg fhs.

A. Coid o0il refief spring

Approximate free lemgth 286.7 1.05 :

Load when compressed 22,1 <B7 3.1-3.5 65.9-7.7
B. Torgus converterftransmission Jube

pressure regulatimg spring .

Approximate free length e 3.1%

Load when compressed to: £7.2 ' 1.88 23.7-26.2 352.25-57.758
C. Maln pressure reguiating spring

Approximate free fength Bd.2 3.59

Load when gompressed fo: 65.8 2.59 26-29 37-55

i

S
R
1

3t

AT

T=7372¢%

FIG.12=-3 TRAVEL CONTROL VALVE

12.% TRAVEL CONTROL WYALVE

A. Detent sprimgs:
. Approximate free length —wem—e 17.%mm {0.7060)
Load when compressed $0; ———w— T4.2mm {0.5607") 2.7 kg {3.9% ibs)

B. Detent bail
3,0, —= 1.9 {0,4699)

Study SAFETY RULES in the front of this manual thoroughly for the protsciion of machine and sefety of personnel.
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12.11 OlL CCOLING SYSTEW

A, Thermostat temperature range 77%-82°%C (?ﬁﬁa—iﬁﬂﬁFj
B, Automatic belt tightener spring

Approximate free lermgth 195mm {7.F7 in.}

Load when compressed to Bimm (3.2 in} 32-3% kg {T1-87 ibs.}

12.12 TORGUES

Nm 1bsft.
A. Universal Joint spider capscrew 129--142 85-103
B. Transmission pump housing capsscrows 108122 _ 80-920
C. Tranemission pump attaching capscrews/nuts 149-163 T10-120
0. Pump mounting plate capscrews 45-52 34-38
E, Fan drive housing shaft nuts 176230 130-170
F. Pump drive idler gear capscrew 104-115 77838
G. 01! inlet housing to radiator capscrews 26-107 71-79
H. Thermostat housing attaching capscrews 85-107 71-7%9
Y. Transmission filter bracket to head caspcrews 148163 T10=-120
f. Hose flange aitaching capscrews

3/8 in. capscrew {jubricated} 30-33 22-24

7/1% in. capscrew 76~37 56-64

T/2 in. capscrew 115=12% 8525

Study SAFETY BULES in the front of this manusl thoroughly for the protection of machine and safety of personnel.
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TOPIC2 STEERING AND BRAKE SYSTEM LUBRICANT
SPECIFICATIONS, CAPACITY AND SERVICE

21  LUBRICANT SPECIFICATIONS 2.2 CAPACITY AND SEHVICE

2.1.1 2,2,1

Oil must meet one of the following specifi- Capacity of system is 53 gallons (200,63 lit, ),
cations:

Z.1.1.1 2.2.2

Service consists of changing oil, replacing
filter elements and changing breather, Re-
place filter elements and install clean oil
after making major repairs to any part - of
the system; replace filter elements again

Transmission Fluid "Type C-3" {meeting
TO-2 specifications),

2.1.1,2 _ o ‘ after first 50 hours of operation, Detailed
Crankcase oil ':F'O-Z qualified A_merlcan service procedures and specified service
Petroleum Institute {APIL) Service CD. intervals are given in Operaticn and Main-

tenance Instruction manual furnished with
the tractor.

2.1.1.3 . NOTE: The suction line filter element
MIL-1-2104C {meeting TO-2 on FD50 is washable; clean it rather
specifications}, than replace it.

Z2.1.2

VISCOSITY:

SAE 15W - 40 year around.

TOPIC3 TROUBLE SHOOTING

A WARNING 3.2 TRACTORWILL NOT TURN ONE
A ) i . CIRECTHON
Do not start the engine of this machine
in closed areas without proper venti- 3.2,1
lation to remove deadly exhaust gases, Determine if brake or clutch is at fault by
driving tractor forward (low gear) on level
A Warn all people who may be servicing surface with engine running at approximately
or working around your machine before 1/2 throttle. Momentarily depress brake
starting engine, pedal of side in guestion, Do not pull steering
clutch lever,
A Never leave machine mnattended with
engine running, 3.2,1,1
If tractor slows down but does not turn, it

indicates brake is working and steering clutch

IMPORTANT: Always be certain hydraulic is not slipping; trouble lies in hydraulic

system is filled to proper level with specified portiosn of steering clutch system, Check

lubricant before trouble-shooting. steering control linkage adjustment (5.2) and
steering clutch pressure [FRESSURE

3.1 TRACTORWILL NOT TURN EITHER CHECKING), If linkage and pressure are both

DIRECTION O.K., check for oil leaks hetween steering

control valve and collector ring or defective |

3.1,1 throwout mechanism (refer to STEERING

This indicates a failure in the hydraulic system, CLUTCHES).
Check pressures; refer to FPRESSURE CHECK-
ING.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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Hydraulic System Components

1. Brake pedal
2. Boot

3. Pedal return spring
4. Control rod
5. Jam: nut

6. Yoke end
7. Yoke pin

8. Boot

9. Brake band adjuster
10, Brake valve

ll. Eye holt

12. Pin

5.5.1.140

Loosen clamps and remove boot (3} from
rod (1) and cover (3}). Carefully rernove
the rod (1) from caover (toward the rear).

5.5.1. 11
Rermove retaining rirg {10} and wear ring
{B), O-ring {9} and seal (4.22) from cover.

5.5.1.12
Remove piston assenbly(*3)from cover

(19)

5.5.1.13 N

Remove rings (14,15 and 16) from pision
grooves and discard rings. Remove seal
(18) from cover and discard.

1.6” {40.6mm}

—per]

1 13| 214151617 18

FIG, 12 BRAKE CONTROL AND LINKAGE

T-83727

13. Boot
14. Link
15. Link pin
16, Linkage cover
17. Jam nut
18. Brake over-ride screw
1%. Band actuating lever
20. Rear band
21, Bottorm band
22, Adjustment drive assembly
23. Top band
24. TYoke pin
25. Lubke hose
5.5.1.14
If spool (21) requires replacing, rermove
ring {201 and press spool from piston,

5.5.2 INSPECTION

5.5.2.1 . Piston Rings, Seals and O-rings
Replace piston rings, seals and all C-rings.

5.5.2.2 Spring

The spring when compressed to 9. 125"
{231.77 rmmm), should produce 2400 1bs.
{1089 kg). The approximate free length
should be 13, 86" (352 mm).

5.5.2.3 Rod and Front Cover

The maximum allowable clearance be-
tween the valve rod and front cover bore
should not exceed 0, 114mm(0. 0045 in. }

Study SAFETY RULES in the front of this manual thoroughly far the protection of machine and safety of personnel.



Hydraulic System Components

gl hy
17 18
T-81944 L —a

¥16.20 STEERING PUMP SUCTION LINES (FD50)

e

T-81944 &
FIG.2% STEERING PUMP PRESSURE LINES (FD50)

1.
2.
3
4.
5.
6.
T
8.
9.
10.
",
12.
13,
4.
15.
16,
17.

Pump
Stem
Stem
Hose
Tube
Hose
Clip
Bracket
Tube
Tube
Flange
Q=-ring
FPilter
Gasket
Elbow
Tube
Clip

18. Tube

19.

O~ring

20. Cover

4.
15.
16.

Punp
Hose
Tube

- Tube
- Bracket

Clamp
Tube

- Clamp

Hose
Hose
Filter
Bracket
Hose
Hosge
Clamp
Valve

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and
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Steering Clutches

_ T-22040
FIG. 35 MEASURING DISTANGC
BETWEEN CLUTCH HUB AND
THROWOUT PLATE

l. Feeler gaupe 3. Throwout plate
2. Straight edge 4, Clutch hub

"A" when throwout plate is below hub
"B'" when throwout plate is above hub

6.5  INSTALLATION {Fig 20)

6.5.1 .

If the bearing had been rermoved, press the
throwout bearing cup (18} into the actuating
piston {20} and cone assembly {17) on throwout
sleeve {16); be sure both are fully seated,

6.5.2
Install actuating piston sealing rings (19 and
21}, See NOTE below.

NOTE: To make installation of seal rings
eazsier soak the rings in hot water (180°F. --
SZOC). After installing rings in grooves,
clamp rings with hose clamps and allow to
cool (seal rings will take a set}). Remove
clamps.

6.5.3

Install piston springs (24) in holes in collector
ring {22}; lubricate seal rings and actuating
piston (20) then carefully install piston in
collector ring bore.

6.5.4

Position throwout sleeve (16) in bearing cup of
actuating piston (20) and hub (12) on

bevel gear shaft,

Assemble tools shown in Flg. 36 . Connect

pump hose to hydraulic ram. Operate pump
until & pressure of 17 ton is applied to hub.
Reduce pressure and reapply 17 ten force,

Remove tools,

T
|

HEXTIEM|

.

T-79926

NN

L 1]

n s

N

“~ FIG. 36 INSTALLING STEERING CLUTCH
DRIVING HUB

» Bevel gear shaft

. Adapter

. Steering clutch driving hub
*4, Installing sleeve
#5. Capscrew

REam (17.5 ton)

*See Service Tools

o NEE, [ N IV VR

TMPORTANT: Do not strike hub or shaft
to seat hub.Hub must be installed using
tocls shown in Fig. 36 and hydraulic
pressure oaly. After installing hub on
shaft, hub standout must be 0.094-0.156
iﬂ-(2-39 - 3-96 mm).

6.5.5

Install washer, Fig. 30 (13) and capscrew (15)
torgued to 500 -- 550 lbs, ft. (69 -- 76 m-kg).
Install capscrew lock {14) and retaining cap-
screws torqued to 43 -- 47 lbs. {t, (6 -- 6.5
m-kgl Install lockwire in retaining capscrews
as shown in Fig. 37,

6.5.56
Clean the steering clutch compartment., Check
oil lines for loose connection in compartment.

6.5, 7

With brake bands installed on drum, refer to
Fig. 28 and install steering clutch assembly
in compartment.

6.5.8

Align the driving hubs to brake drum and
steering clutch and install the attaching place
bolts. Remove the sling from brake bands.
Torque all place boits to a torgue of 220 --
249 lbs. fr. (30.4 -~ 33.2 m.kg).

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.



Fits and Toleranc
BRAKES

Depth of grooves in new lining

_____________

BRAKE CONTROL VALVE
Spring free height

Spring load when compressed te
231.78mm (9, 125"}

Maximum allowable clearance between
valve rod and front cover bore

- = o w Em oo o oW oW OE R W OE e o= ow oW

Maximuoum clearance between rod O,D. and
piston spoel bere 1. D,

Rod O, D, at piston spool bore location
(Minimum)

Piston to rear cover clearance

Piston spool to rear cover bore clearance
{Maximurm)

Wear ring I. D. (Maximum}

TORQUE SPECIFICATIONS
STEERING CLUTCH

Hub retaining capscrew

Capscrew lock capscrew

Pressure plate capscrews

Place bolts

5.56mm (,219"}

352mm {13,86")
1089 kg (2400 lbs.)
»1ldmm (. 0045")
«1l4mm (. 0045")

28.562mm (1,1245"7)
.15 - 36mm (, 006 - ,014"}

.228 mm (. 009 in. )
28, 67Tmm {1.129")

67.8 = 74,6 dalNm (69,0 - 0.76 m-kg)
(500 - 550 lbs, ft,)

5,8 - 6,4 daNm (5.9 - 6.5 m-kg)
(43 - A7 1bs. ft.)

6.1 - 6.8 daNm (6.2 - 6.9 m~kg)
(45 - 50 1bs. ft.)

29,8 = 32,5 daNm (30,4 - 33.2 m-kg)

(220 - 240 lbs, ft.}
8.6.2 CLUTCH AND FINAL BRIVE
Steering clutch compartment cever capscrews---14.9 - 18,3 daNm (15,2 - 18,7 m-kg}) .
(110 - 135 lbs, ft.) :
86.3 CLUTCH CONTROL GROUP :
Contrel valve mounting capscrews -=---== == 5.4 - 6.8daNm (5.5 - 6, 9m=-kg)
{40 - 501bs. ft.)
Pump mounting capscrews
FD40(FiI‘St type*) ——————————— 35"39 1bs'ft‘(4'8"504 m'kg).
FD40 Second type**);FD50 - - - - - - - 14,9 - 18,3 daNm {15.2 - 18. 7 m-kg)

{110 - 135 Ibs. ft.)

Suction line filter mounting capscrews - FD4Q == -

10,2 daNm (10, 4 m-kg)(75 lbs, ft.)}

FD30 ---14,9 - 18.3 daNm {15.2 - 18,7 m-kg)
{110 - 135 lbs, ft.)

Full flow filter (2) mounting capscrews = = - - o~ -

14,9 - 18,3 daNm (15.2 - 18. 7 m-kg}

(110 - 135 lbs, ft,)

8.6.4 BRAKE

Linkage cover capscrews

14,9 - 18,3 daNm (15.2 - 18.7 m-kg}

(110 = 135 lbs,. ft.)

L

Band lever bracket capscrews

29,8 - 38.0 daNm (30,4 ~

38,7 m-Lkg)

(220 - 280 1bs. ft.)

Brake valve mounting capscrews

14,9 - 18,3 daNm (15,2 - 18,7 m=-kg)

{110 - 135 lbs, ft,)

*Prior to S/N 89403103 excluding 03010,03017,03022,03023,03033,03034,03035
*%5 /N 89403103 and up including 03010,03017,03022,03023,02033,030%4,03035

50



GENDRAL

Swdyths Hon and Maintenanes Instruction Manugi ba-
fore starting, sperating, maintaining, fuefing, or sewvichy
machine,

Head and heed all machine-mounted safety signs belore
starting, speraling, maintaining, lusling or servicing machine,

Maching-mounted salaly signs have beencolbr yaliow
with black border and lettering oy WARNING and redd with
white border and iettering for DANGER points.

Never attempt 1o operate the machine or #s tools from any
pasition olher than seated in the operstor's seat. Keap head,
body, Hmbe, hands and Teet inside operators compartment at
sftimes o duce exposure 10 harards oulside the noersinr's
comparimans, '

Do not aiisw unauthorized personne! 1o operate service or
maintain this machine.

Always check wzs?i( area for dangerous featyres. The foliow-
ing are &xa
nangs, tzm%w%; @@m&% #ions, fire, high wals, drop off, |
rough terraln, ditches, ridges, sxcavetions, heawy wraflic,
crowded parking, crowded maintenance and closed areas,
Use extreme care when in areas such asthese.

An operator must know the maching’s capabililies. Whaen
working an slopes or near drog offs be slert o avold loose or
soft conditinng that could cause sudden tpping or losg of
pontrol

Do not jump on o off machine. Keas two hands and one foot,
or two feet and one hand, in contact with steps grab rails and
handles at all times,

Dio not use controls of hoses as hand holde when
or off maching, Hoses and controls sre movable
provide @ golid supnort Contmls also may be inadveriantly
moved causing sccidental machine or squipment movement.

Keep operator's compartment, stepping points, grab-ralis
and handies clear of foreign ob‘%@czsé oll, grease miugd o snew
aecumuigtiontominimize the
Olean mud or granss rom shoss bm;@ azzﬁmpmg 0 mam
o1 operate the maching.

Be careful of siippery conditisns on stepping poinis, hand
rails, and on the ground, Wear salety boots or shoesthat have
a high shp resistant sole material,

Forvourpemona protection. Do not sflemplio climbonarol
machine whils maching is in motion,

Never leave the machine unatiended withthe engine running

Always lock up machine when leaving i unattended, Raturmn
keys to authorized security, Hesd ali shut down progedures of
" the Operstion and Maintenange Instruction Manual, Always
set the parking brake when lsadng the maching for any
MEESON.

Do ot weaay dngs, wrist walches, lawelry, Ibose or hanging
apparsl, such as ties, W olothing, scarves, unbutioned or
unzipped mcketsthatcan caich onmovingpans. YWear proper
salely squinment as aulihonized for the job, Examples: hard
hats, salety shoes, heavy gloves, ear prolectors, safety
g or gongles, reflecikor vests, or respirsions, Consult
your smplover tor specilie salety stguipmernt regulremants,

Do ot ooy loose objests In pockels that mighe fallunnoticed
inio gpen companmeris, Do not use machine 1o cany logse
obietis by means other than aitachmen:s for carying such
objecis,

DONOTOARFY RIDERSunisss the machine i eguippedfor
canrying ssonle 1o reducs personal exposure to being thrown
oft,

Do not operate machinery in 2 condition of extireme fatigue
or #iness, Be espedcially carsful lowards the end of the shift,

Feslt Cresr Protective Structures sre required on wheel ibad-
ers, mw tractors, srack tvpe loaders, graders and sorapers
by - draments, DO NOT opsrate this
machine without a Roll Quer Protective Sructurs.

Do not eperate a machine without a falling object protective
struciure (FOPS).

£ not oporate this maching without 2 rew? 2an0s
whan machine s equ with rasr mourded zmmg winch,

Seathels are required iobe provided with rolf over protective
structures or roll protection cabs by local or national regula-
tions. Keep the salety belt fastened around you during opera-
tion,

VWhere noise exposura exceeds 90 OBA for 8 nours, wear
apthorized ear protective sguipment per i or national
requiraments that apply,

Kesp chiches and brakes on machine and attachments such
as power control units, winghes and master clutches adjusted
asuording 1o Oneration and Maintenance Instruction Manuals
of e manvfacturers & off Ymes. DO NOT adiugt machine
with gnging ruaning except 88 speciied,

Co not operate a machine with brakes out of adiustment. See
the Operation and Maintenancs Instruction Manual

Move carefully when under, m or near machine or imple-
s, Wear required o Ve SGUIDment, $a§§z s hard
hat, sedely glasses, safuty shoes, ear prote

To move & disabled machine, use a trailer or kow boy trackit
available. ¥lowing is necessary, provide waming signals as
required by local rules and regulations and foliow Operation
and Maintenance instruction Manual recommendations. Load
and unioad on a tevel ares that gives Wil support o the waller
whesls, Use ramps of adegusie strength, ow angle and
proper height, Keep traller bed closn of clay, ol snel sl mate-
rigls thatl beoome slippery. Tis machine down segursly to
truck or railer bed and block fracks {or wheels) asrequired by
the carrier.



Troubleshooting
LEGEND FOR FIG.3-1

. Bagrment 34, Lock ball

Z. Bolt %%, Outer race and roller assembly
3. Fab %8, Inner race

4. Lock 34, Inner bearing cage

B, MNut 48, Shim

&, Cutboard bearing - 4%, Hub

F. Bhimm irack frame positioningd 44, O-ring

&. Shim (outhosrd bearing] ' 4%, lock

8, Capsurew 44, Seal

10, Retainey 4%, Capscrew w/lockwire
11, Pin 4%, Capscrew

14, Mut 4%, Washer assembly
1%, Oering 4%, Pinion

14, Capscrew 4%, Gear

5, Outhoard besring Cage %0, Lock

16, Qutboard bearing cap 8%, Inner bearing cage
7. Beal assembly 82, O-ring

18, Washer 83, Shim {carrier bearing end play adjusting}
1%, Capscrew 84, Capscrew

20, Beal szsembly 8%, Inner bearing retainer
21, Lones assembly 3%, Plug

2. Lup £%, Snap ring

23, lock 8. Dowel pin

24, Dowel %%, Cone assernbly

25, Capscrew . &8, Cup
at. Cover &}, Spacer

2%, Qering &4, Capscrew

28, Plate 8%, Lockwire

29, Capscrew &4, Carrier assembly
35, Outer bearing cover . 6%. Ring gear {outer}

31, Q-ring &%, Pin

32, CGuter besring assembly 7. Snmap ring

33, Imner race 8, Ring gear {inner}

34. Snap ring {outer race} £9, Capscrew

35, Snap ring {inner race) T3, O-ring

?i. Bpacer

Study SAFRETY RULED in the front of this manual thoroughly for the protection of machine and safety of personnel.
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T-80744
FIG, 4-18 INSTALLING INNER BEARING
RETAINER

i, Bearing misglzzm*
2. Shirs pack (0.2407 - 8.% am; for
carrier installation only

4, 3.1

Make certain the dowel pln {(Fig, 3~1 item 38)
is installed in back of cage (511 with offiset
and outward,

e 30

Sorew the bearing cage aligning rod and
sorew,Fig.4-17{2% in s&n inner bearing
retainer capscrew nole{7 o’clock posiie
jon for right Tinal drive and © ¢'oleck
position for left fMnal dvivel. Push
guide rod sil the way in.

£.%.%

Align the oil drsin hole of inner bear-
ing cage with goide rod; dowel npin of
zage will fthen align i dowel pin hele
in housing. Start the bearing cage in
housing bore. Azsenmdle the muller focls
an shown in Filg.4-'7 and pull cage in
an%il it bottoms in housing bore,Bamove
the suiler snd aligning tools.

L

Refer to Fig, 4«18 make up a 8, 2407 {&£,¢
rnm} shim pack {2} and install them: on lnuer
bearing retainer {1} Do not put the O-ring
on retainer, Allgn the shim holes to holes in
retaiaer and instail retsiner on housing,
Becure retalner to housing with four cape
serews, Install the gulde plug in the retainer
iin center),

Carrier Bemova! and Instpilat

Hon (% PLANET oF

voE

Tw30741
FIC.4-19 FORCING 8CREW IN CARRIER
REFORY INSTALLING CARRIER

FIG. 4-20 ALIGNING CARRIER GEAR TO
PINION

RNOTE: The bearing retainer MUST KNOT come
in contact with bearing cage and cause & pro-
load on inner bearing when installing the

final drive carrier,

Srudy SAFETY RULES in the front of this manus! thoroughly for the protection of machine and satery of personnei.
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T-BC800
FIG, 5-1% 53UN GEAR LIFTING TOOL

I, Lifting tool
TEIGGOLS

b Sun geay

5.1.14

Ingeall a dowsl screw in inner end of shaft,
Refer to Fig. 5-117 Install tool (1) on dowel
rave the fnap ring.

SOrgew AT T

5.1, 15

Install lube fitting adapter, Fig., 5-12 4¢3} in
=nufr, Aviach s grease gon £4) on lube fitting
and whlie Puniping grease pry the sun gear {4;

from shaft, Befer to Flg, 5.13; using liting
ool shown &0 remove sun CBarT,

B.%.%5

Poaition ' sun gear in preas (geer end
upl. Tnsert & £.88" {174.6 nm) diemeter
plate on besring and prees besring from
sun gear.Clesn the sun gear fhoroughly.
Refer to INSPEOTION and Fig.5-20; nake
certain sun gear ie in zood condition
and within spscification.

8,t,17
Inesiall snep ring TEB0007TYE belween ihe
besrings in planet gear. Using plate
7HIGOG37 on spap Ting, Temsve beariag
cup from pleanet gesr, Fig. %14, Tur
the pianet gesy over. Inserdt snap viog
FERINHGTE grd plate TEHIO00FT? mnd remove
remaining bearing cup from pisnet gear.

2. 1. 18

Tlefer 1o Fig %.19: posirion plare 79294722
in bearing bore resting on cage wall, As.
sermnble and install puller{2) and ram; re-
move hearing race from inner bearing cage.

- ENERPAC

mily and Assembly (D FLANET GEARS)

P

180765
FIG. 5-14 PRFSSING BEARING FROM
PLANET GEAR

FiG, 5-15 PULLING BEARING FROM
INNER BEARING CUACE
®1, Ram 117 tond
* 2, Puller assembly
3. Puller plave TH294722
4, Inneyr bearing <age

*Tee BERVICE TOOLE

Study SAFETY RULES v the front of this manual thorsughly for the protection of machine and safety of perscnnel
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T-76877
wee BI0G, 5038 SFROCKET HUD STAND-QUT —

2. Carrier assembly

a Aoz, 3907 - L4397
0.5 ~» 11,4656 mm

5.4.3

Refer to Flig., 5-36; press chilled dowsls in
covey and wmer ring gear, Remove the guide
pinme, install the lock plates and secure capw
gorews b s torque of 32 - 33 daNgm (32,5 -

%4 kgenMi3E » 245 1bs, £l ), Secure capscyrews
with tie wire., Remove temporary capscrews
and insiall lock plates and secure them with
capscraws and tie wire,

5.4. 4

Ramove cover from stand and inverd it. Ine
stail the chilled intermediate bearing cup in
wors of cover. Seat the cup with panch and
hammer,

5.4.5
Fosition the cover on the carrier assembly.,

5.5 INSTALLATION OF SPROCKET SEALS
AND SPROCKET HUB

5.5.1
New rubber rings must be used every time
this seal ls re-assembled. Steel rings mustbe
smooth and f1ah, snowing good contact. Steel

b

T-76125

FIC. B34 SPFROCKET HUR INSTALLATION
TOOLB INSTAILIED - Sectional View

rings ave serviced only a5 par? of seal as~
sgmbly: rubber rings &re servived separately.
Make veriain that seal counterbores in the
gprocket hub and cover are absolutely clean
and dry. The presence of oll, grease or

other lubricant on either side of these surfaces
will cavse faliure of seal in service. Remove
plastic band from seal assembly and discard,
Carefully slide the two stesl bhalves apart,
Make certaln thar the rubbay ring is seated
against shoulder of metal seal ring., Carefully
inatall one half of the seal assembly in the
carrigr cover. Install the other half of seal in
the sprocked hub. Use care 1o avold touching
the sealing surface of the metal seal. Fully
seat the seal rubber rings in the counterbores,

IMPORTANT: If the seal faces are touched or
contaminated they should be wiped clean with
dry tissue paper, and olied lightly with a
tissue paper dipped in ¢lean final drive lubri-
cant., Do not use a shop towel for this purpose,

5.2
FELI

3.
i

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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FIG, 67 BLOCEING LOCATION FOR RAIIBED TRACTOR

Pobfﬁ and crid with 8" x 107 {203,2 x §.2 REMOVAL
250.4 mm! hardwood blocks beneath the trans- R

mission guard or counterweight if so ecuipped. §.¢.Z ) ) r ) .
Blocks should be of sufficient length for good Remove the carrier shaft inner hearing
support as shown in Fig, 6-7. The hottem retainer, Fig. 6-10. Discard O-ring.
blecks snould be at least 4' {121, %2 am} long 6.2.2

on hobiom oourse then cross blogck eadh

laver a8 they are laid Kefer to Flg. £-% and remove the final drive

covar capscrews through the 3 acceas holes
g.% {2% in sprocket bub. Rotate the sprocket hub
' wntil capsorvews are aligned to hole. Be sure

to. 66 fox 1 . : o
Refer o Fig, é~& for location of jack then to ramaove all capscrews,

using ¢ribbed bicoks for jack suppoert and
LB 2, m rhiek steel plate between the
jack and mailn housing or pivet cap, raise
the tracior g enough to permic moving the
pivot pinfs} in traek fra-neb{:»} and block
beneath transmission or counterweight {if so
equippedl. Remove the jack, Remove pivot
pin frow irarme to be removed. £.3.4

Refer o Fig.é-B.Aavrach lifring brackes
£1) with & ITNC, 6"lomg {3152 wm) gprads
B papsorew. Rgmove fwo sprockel sapment
gapsovews 1807 apart for later attech-
want of the cover stabildszing spacers.

te Fig. 6-9, Remove cork fronm
wugher sersw holes in cover., Inzsiall 3
pusher sorews through access holes in
aprocket hub.

G,
Pl

£.1.68.4

Relosate blogks and jack to polnt 14 shown
in Fig. $-5. Fosition steel plate between
main housing and jack to pmamz the pivol
bracket surfzre, While raising the tractor,
add bilocking for safety. For additional

support and stability alse block under track 6-2.5 o ) .

ipelow sprockat) of irame that is being raised Avtach a helst with 6000 1bh. (2725 kg)
with tractor, When tractor is high enough to capacity to lifting brackei. Kesep slack
permit remowval of {inal drive, make certain in chain until final drive cover leaves
that suitable wedges are used in iinal hlogk. the dowel pins to prevent Dinding of
ing o provide firm support. ring gear in bore.Slowly push the final

drive carrier from the housing with the
3 pusgher sorews.When carrisr is removed
as shown in Fig. 6-11, artaeh 2 covay
stabilining spacers {2). Complately
remove the final drive carrier assembly
from housing.

NOTE: Removing the two botlom sprodcket
S&grx‘a%?&%% will decrease raising helght about

Study SAFETY RULES in the front of this manual thoroughly for the protection of maching and safety of personnel.
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TeB3747
FIHG, Tet REMOVING QUTBOARD BEARING
MNUT

. Bocket and wrengh

2. FTorgue wrench {28:1}

voving socket 75300027
15100

ro DeAring cane

H

T B4830
FIG., 7«2 CGUTROARD END LIFTING
BRACKET

1, Lifiing bracket 75300050
7.1 DISASSEMBLY

?%? %g

Remove the final drive carrier shipping
cover, Removs the salety strap attached 0
sutboard bearing cvage. Remove the retainer
Fromm outhoard bearing cage. Bemove roll pin
from outhoard besving nut,

?$§Q2
Beler to Fig.7-%. Using fo0ls as shown,
ramove the nui fron shafd,

TeB0ThE
FIG, 7-7 REMCOVIRG QUTBOARD BEARING
AND CAGE

. Qutboard bearing cage
2, Back-up zing

*
* 3, Adapter ring
* 4, leg adapiey
* 5, Pin
* 4, Adapter
* 7. legs
* &, Forcing scraw
* G, Ram

*10. Pins

*
—
—

. Y-adapter {head?
* 12, Capscrews
R Service Tools

7-1-3

Uzing tools shown in Fig. 7-2 rotsie
agsenbly =zo that cutboard bearing is on
tep.Set assembly on stand, Pig.7-4 {8).

Tel.4

Refer to Fig.77-3; positiocn the backing
ring(?) beneath cage flisnge. Position
adapter ring {3} on top of cage flange.
Align =sdapter ring, cage flange and
backing ring holes sund secure with cap-
gserews {"2). Instsll adapter {£) on end
of shaft, Install sz sdapters (4} in
ringl{3).Position legsi{Tion leg adspiers
{4) =snd secure with pins {8)., With
Y-adapter{**lattached to yanit),exten-
sion and adapter{$) on rap, connecd and
secure the legs{7} ¢o Yeadapver{itiwith
ping{10). Connec? pump hoses o ran and
remove bearing and osgs frow shalli make
ing certain sesls 4o nodt fall and get
damaged. Remove the fuols from besring
CBgR.

Stugdy SAFETY RULES 0 the front of this manual thoroughly for the protection of maching snd safety of personnel
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The ltems listed must be chilled unless pre-
fimed with ascerisk which may be installed
withous ehilling, but chilling is recorumended,
R ftewmss ro 2t least U7F {18740 or colder,
Lhill tems asprodimately 38 minutes in dry
iwe ov four hours in a freezey. items should
be cleansd and lobricated with lighi oll befove
chilling, Use protective gloves when handling

ohilled obiects,
A WARNING

Dry ice (solid carbon dioxide} is ex-

tremely cold and will freeze flesh on
cantact, Use care to prevent contact

with skin, eyes, or other parts of the
body to avoid personal injury,

Inner Bearing Cups
Sur. Gear Bearing
Planet Searing Cups
P = I Fi

Planet Pins T-30780
inner Ring Gear Dowels

T-50781
FiG, 7-28 HEATING BEFARINGS
{Typical)

Study SAFETY RULES in the front of this manual thoroughly 107 the protection of machine and safety of persornet.
&5



CARRIER DISASSEMBLY & ASSEMBLY (4 Planet Gears)

AR

D

3

T-80974
FIG.7-84 SPROCKET NUT/CARRIER SEALANTS

1. Sprooket hub refgining nyt

2. Sprocket hub

3. Camaegr

4. Sealant 78000777 {Loclie 82)

5. Thread ek 75000776 (Loctite 262)

& waARNING

it is uneale io strke hardensd sisel pans with
anything othar than a soft on or nonferrous
hammer. When installing or removing such parts
wear safely glasses with side shisids and heavy
gloves, eic., i reduce the possibility of injury.

758

Connggt hydraylic pump hose 16 hndoulic ram and
operats purrg umi g pressurs of 100 tong is indicatad
on pUMR pragsure gauge. Hit sprocket at three poinis
equally spaced around hub with 2 heavy hammer and
read pressurs gauge. f pressure stays atleast 95 tons,
instailation is complete. if prassure drops below 95
tons, operate pump to bulld pressure up 1o 100 tons,

Again Bt hub three times and read pressure gauge.

Alternately apoly pressure ang bt hub untll pressurs
holds 2t lsast 88 tons affer hubs has besn hit

751G

Release pressure onpump and remove installing toois.
As a check 1o be sure hub i instalied correctly, meas-
ure from face of hub to edge of carrier splines. This
dimensionshouldbe 8.9-11.88mm (380" - 459"). See
Fig. 783,

T-80755

FIG. 7-585 TIGHTENING SPROCKET HUB
RETAINING Nut

1. Nut wrangh 75204281

2. Sprockst rut

3. Ram exiension 75300059
4. Ram 17 ton}

8. Ram .upport 75390026
8, Floor stand 75300045

7.811

Raterto Fig. 7-84. Threads and : of both g (1)
and hub (23 must be dry and free of grease Apply a
continuous bead of Sealant 75000777 o threads of
nut atlocationi4). Apply acontinuous bead of Thread
bock 75000778 1o face of nut at focation (B). Install
.

7512

Lising wraneh on sprocket retaining nud g shownin
Py 755, dighien el o 81 bar 840 o8 on gauge
then locate ngle for nut lock ring. Tighien enoughto
allow nearest hole alignment for lock ring. Do not
exceed 122 bar {1200 psi since this will exceed 813
daNm (¢ 200 Ibs i), Remove tools. install lock ring.
Tormue ek ringcanscrews to 13.68-17 8¢aNm 100
136 bs.fy

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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Pinion Removal and iastaliation

T-79946
2 PINION TEETH SUPFCRTEDR
IN BORE

TwTee4Y

FIG, 8.8 INSTALLING PIRION INRER ——
BEARING CACGE WITH PULLER
SCRE WS

i, Finion
2 Puller sorew

. lonney bearing cage
4, Bnim

Ve

mmgm

)

T-719924

FIG, 870 INSTALLING BRARE DRUM HUDB -

. Pinion

%2, Adapter

3. Brake drum bub
#4, Installing sleeve

%5, Capsocrew
&, Ram {17172 ton}
#Zee SERVICE TCOLS

B.4.°C

Torque bearing cage capscrews o 220 -
240 1bs.f+({30~3% m-kg). Cheex sheft end
play and adjust to 0107 080%{.2%-4.27
mm} loose by adding or removing shims
under the hearing cage. When removing
cage to make the final bearing end play
adjustment, inetsll o-ring,Fig.B-t (4}
leave the pinion sesated in the outer
bvearing.The pinion will b supported hy
the carrier drive gesr in this positie
ion.If carrier is nod dinetallisd,suppori
pinion aa shown in Pig.8.8,

8.5 INSTALLATION OF BRAKE DRUM HUB

B.o.t

Place hrake drum hub, Fig, B-1{2}, on pioion
{12}, Assemble toels shows in Fig. 8.%0.
Cennect pump hose 1o hydraulic ram.

B.5.7

Oparate pump until a prassure of 17 ton i3
applied to hub. Redusse pressure and
reapply 17 ton force. Remove Lools. Hub
standout should be §.1314%.0,178°
{2.9-4.5mm}.

IMPORTANT: Do not strike hub or pinlon Io
seat hub., Hub must be inskalied usiag
tools shown in Fig.8-10and hydraviic
pressure onty,

Srudy SAFETY RULES in the frony of this manual thoroughly for the protection of mashing and safety of parsonned,
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The follewing liat of fools sre additional
items peguired for finael drive removal,
dissmsenbly, assembly and instellation.

TOSGIOST Reducing Coupling®®

TOGTIYIE /47 nipe nipple®®

TGt LAAS Lube fittingh*

T002425% Puller screw®*

70930286 Guide screw {1/2"NC){Requires removal of head)®**

704%419% Pusler screw {Requires reworking %o all thread}®*

TOGRLIGT Puller scrow®®

T528945%0 Inner bearing cage puller plate®™®

TERGOGEE Lifting bracket

T5R0002% Guide pins (B/87§p)

THEQMQZE Fam support

TEEGOGET Outboard nub socket

TEEOCO28 Ring gear lifving bracket®

7930003 fuide plug*

THREKIRZ Han extension tude

TEEGAR Sun gear 1if4ing bracket

THEIGONRE Sun gear snap ring removal bool¥

TOSRGOUEE Planet geay bsaring installation pliste and outbosrd besring
removal plate

753000%6 Planet bearing removal plate

753000%7 Planet bearing removal plate {includes snap ring 75300075)

75300042 Lube fitting adapber®

75300045 Floor stand

THIGH04E Torque multiplier gtand

TRRCCAT Gover stabilizer ascrews?

TOROOOEE Intermediate bearing cup remover®

TOSENEG Lifting bracket

75300054 Insert for too? FTE300034%

THECOC%4 Dowel pin remover and installst

75300055 Planet gear cup installer

T53000%7 Ram guide shafs

TEAGOORE Ram extension tube

75300059 Ram extension {sprocket nut pushing)

TEINOOED Dowel pin removal support angle

THERGOOEY Dowel pin insdaller support angls

TREOOUTR Snap ring {used with plate 7RIOO0F7T)

75RO 24 Guide screw {(B/BNC)ER

75300133 Hydraulie ram (17.% ton)

75300803 Hydraulic ram set [17.5 ton) {Includes ram 75300133 plus an
assortment of accessories)

TSENITZ Sprocket hud seal tool¥**

75331148 Cover guide®®

75381118 Cover stabilizing spacer®* {Incliudes capscrew 70824134, washer
FOU2R189 (5787 and capscrew FO9%43202, washer 70920734 {3/47%

*£or % planet gesrs used FD4AO prior to s/n 89403068 excluding 03034,
O307%%,03036, 03038,

#%*£or 4 planet gears used FD40 s/n 89403068 and up ineluding 03034,
030%%,030%6,03038; all FDS0 . Also service replacement for FD40 pricr

to 5/n B9ADR068.

Study SAFETY BULES in the front of this manual thoroughly for the profettion of machine and safety of personnel.
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FI1G.

Te Single flange roller
2. Resr outer guard

3. ouble flange reller
4. Front suter guard

%, Lowsr idier guard

&. idler voke

Yo tdier gulde plate

$. Track assembly

9, tdler guard

Track idier

RAL

Tete1 Malor components of undergarriags

#re: tragk frame, track roflers, track
garvier rollers, track release, travk
idligr, travk, escitiating ‘beam,
sprocket segments, and tragk rolier
fuards.

1.142 Track frame is fabricated from
special stee! sections welded into a
rigid frame. Bottom of track frame, top
of frame at idier location, oscillating
beam bracket plates and track rolier
hrackets are machined te provide

zeourate gl
5{}??’2;}8?}8§EZ$ »

ignment of undercarriage

1 UNDERCARRIAGE COMPONENTS

1

Study SAFETY RULES in the front of thls manual thoroughly

\} xm/

T--79956

11, Yoke guard

T2, Gsoitiating beam bracket
13, Track adiuster acvoess plate
14, Track release guard

TR, Track ¢sarvier voller

16, Sprockey segment

17. Front sprocket gusvd
18. Track sprocket

T8, Resr sproskey gusrd
20, Sprockst shafy outbhoard bearing

Te1.53 Each tragk ¥rams Is sscured at
rear by plvet shafr and sprocket shaf:
suthboard bearing: pivel shaft is
sgeured o boitom of maln Bsusing by
sivor shaft caps. Sprovkey shaft oute
board bearing is instaited in sprocket
shaft outbosrd bearing gage; track
frame i3 attached to sutboard bearing
cage by capscrews. Track frames support
travior main frame by use of a shock
absorbing osciilating beam.

rnaching an of personnel.

73148249
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NN/

NN wrERNAL P AND

LY T suskibg weas

N EXTERNAL
o OTUBUSHING WEAR

. S N e -
f? RN PR AND | N

BUSHING 1807

\\

BEFORE TURNING L AETER TURNING

FiG. 11 PIN AND BUSHING WEAR T-72816

FiG. 13 CHECKING CARRIER Tw73033
ROLLER TREAD
f{Yrack Rofier Simitar)

i

FIG, 12 (HECKING CARRIER T-33032
ROLLER FLANGE WIDTH AT RIM
{Travk Rollers Similar}

Study SAFETY BULES in the front of this manual tharoughly for the protection of machine and safoly of personnet.
11 F314824¢



UNDERCARRIAGE AL

FRONT TRALK ROLIERE

;_ill u;;;] MEASURE THIS DISTANGE

Lo BEAR TRACK ROLLERS ——( |1 ]

E

o HEASURE THIS DISTANCE

Zu;m mmcn:as\—-

Fiz. 28 MEASURING POINTS TO DETERMINE TRACK FRAME PARALLELISM T~75452

ULES in the front of this manual thoroughly for the pros
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FiGi. 42

CHRELEAY

Fig. 43 SEALED T

fLegend for Flgs. 42 and 4%,

Y.
s
3.
%
§$
g@

-

T-84975

Plug

Teack pin
Bushing

Track link, R.M.
Track Pink, R.H.
Track tink, H.H.

FTYPE B SPLIY

T-84803

Yo Spager

B. Sent

8. Teack fipk, L.H.
18, Track fink, L.M.
T1. Trask link, L.H.

Srudy SAFETY BRULES in the front of this manus! thorgughly for the protection of machine and salely of personnsl.
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TRACK

' ~w §f the mandrel, Fig.
8% i3 used te Terce the plug through
the guide and inte the pin, the soap
solution must be zliowed to dry beforg
inserting lubricating nozzle through
the plug, stherwise nozzle needie wil!
not perstrate the piug but will onty
force the piug deeper into the pin.
Note that the wmandre! also regulates
correct depth of piug in the pin, 5-7.5
mm {2038 in.d.

Pif;, 59 RUBHER SEAL T-£5112

INSTALLATEGN TOOL  SET {Mandyel and fLubricating Traeck Lisks by Four
Guide, P/N F5308783) Muthed)

Penetrate the plug with the ngorrie I the event a2 fubrissting pump 18 not
needle, Hold the guide flemiy sgainst avaitablie, the pour method i3 & good
the pin and use the nozzie fo feree the method, but tazkes & fot of tims.

piug thiough the guide and imto pin,
After the compiete chain is assembied

NOTE: When pushing the nozzie needie {tess the track shoes}, turn the chain
through the plug, push zgainst a wood ot its side, pin hole up, and pour SAE
biack, Pushing against wmetal will 90EP (GL~4} muiti-purpose gear oil ints
damage the needle point. each pin wunti! fuil., Because there is
air in the gin, the oil must be allowed
Depress VAC ([vacuum} button on pump to to settie, the uin refilled, and
yamove abr from pins. Hold button down atlowed te sstile several times until
¥ yptil pauge veading is 2 minimwn of aff{ fevel stabilizes at 50 som {2 in.}
54,8 emHg {20 in.}. Beleases the button below the top of the pin.
and wait 4-3 ssgonds. Loss 8t vacuum
indicates 3 leak. 1§ fezk sexists, NOTE: 1f of! level i3 above the 350 mm
depress PRESS. buttes {vight side) on {2 fo.y mark, zfesr settiing, wuse 2
pump and held wunill prsssure ssaches sustion p 3¢ remsve excess oii et &
Z.8 ba: (40 psil boid pressurs fou rod, pushed ints the pin hole, will
about 15 seconds and losk for lteaking force the oll out.
cii.
Apply & detergent soap solution to the
NOTE: DO NOT itet centvel handizs hang on rubber plugs and fo the 1.D. of the
the needle as this will bend o break tool guide, Fig. 3%,

the needle.
Insert the rubber plug into the 1tooc!

1§ ail leaks fiom the joing, :epeat the guide. Hold guide firmly against the
yacuum/pressur e cyele seversl times pin and use the mandrel te fTorce the
fghis will wsualiy step the lsaki. |If plug throuwgh the gulde and inte the
$till Jeakimg, disassembls fink, check pin. Mandrel wili position the plug 2o
parts for sgiatehes, scorimg, 21d¢. the gorvect depth Ism the pin, § = 7.5

e {L20 - L300 in.d.

E: Before sozmoviag lubsicating

nozzie from plugp, relesnse PRESS, buiton $.5.8

and momentarily dagress VAL Butten fo install track shoss on chain assembily
rglieve pressure in pan, Withd, aw with cieats fgrousers) toward pin erd
nozzle from plug. of links. Vighten track shoe beolts to

17001878 Nm {1250-1380 Ibs.ft.}.

nd safety of personnel.
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6.5.2 Track idier

Check the 1.0, of 1the idler bearing
bore. if the Boeres are greater than
212.65% mm {£.374 in.), the idisr must
be repiaced.

Check the idier rim and center fiange

with measuring kit to determing wear.
If rim or flange is to be bBullt up, use
dimensians given in measurement kit,
6.5.3 idier Shaft

inspect the hezring cong iacations, If
bearing cons has been turning on shaft

and shows heavy wear, the shaft should
be replaced,

i evidencs of bent shaft iy apparsnt,
place shafe in lathe belween centers
and check with dia! Indicaztear. HRunout
should be noe more than 0.03% mm [.002
in.d.

6.5.4 idiar Brachets

Check the idisr bravket weay 2t the
side Bay cuntaet lecatiens. 1§ the
distance betwsen the upper and lower
stide Bar laner surfaces i3 grester
than 8% rmm {3.% in.} for model FDSO and
94 mm {3.7 in.} for model FDM40, the
bracket should be replaced.

Check the bragket wear surfaces for
paratieiism, 1§ they ave outr of
paralici mere than 0.357 mm {.02 in.)
they should be machined oy repiaced. If
they are machined, add shims bengath
upper siide bar to ubtain proper
clearance when it is instalied, Chack

upper siide bars, ¥ they are worn more
than £.4%1 mm [.,016 in.] they should be
replaced.

6.5.5 Guide FPlate

1 the gulde plate Iportios which
contagcts siide barl shows more wear
than shim romoval can compsnsate, the
guide plate should be replaged,.

LK JDLERS

6.5.5 Bearings

Inspect bearing cones, voilers and
cups. |If they are pitted, c<hippad or
have enough surfaces, they should bhe
replaced.

6.5.7 Seals

inspect sealing surfaces of steel rings

for scratches, nicks, or heavy grogve
ing. These surfaces must be smoeoth and
fitat showing good contact. Check the
rubber rings. |f they have tzken z sa2t
erf have hardened, they shauid be

repniaced.

NOTE: Sieel rings are serviced onily 23
a part of seal assembly; rubber rings
are serviced separately.

2858 Oy Ez‘tgs

f¢ is sdvisable to replace the Gerings.

§.6 REBUILDING

B.8.1

After it has been determined track
idigr guiding flange and wear rim
reguives rebuilding by weliding, it i3
advisable to use an autcematic welider.
It is recommended that idie shaty,
bearings, seals and bearing reotainers

be removed to prevent any damage dug o

electrical arcing.

6.6.2

Use proper welding wire and hezt to be
certain that welding is accompiished
areund, rather than zcross, rim or
ftange, Refer to Topic 13 and 14 for

dimensions for rebuilding.

equipment such as dark safety glasses,
Beimets,protective clothing, gloves and
safety shoes when welding or burning.
Wear dark safety glasses nesr weldiag,
DOONGT LO0K AT THE ARC WITHOUT PROPER
EYE PROTECTION.

Study SBAFETY BULES in the front of this menus!t thoroughly for the protection of machine and safety of personnal,
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REMDYE i FROM
THESE BURRALER
WITH CLEAH

SOLVENT

f. Boller

2. Hetalmer

3. Omring

4, Thrust washey
%, Bez2l assewbhly
&, Owring

LER

T-T9042

To End cayp

8. End gap lock ring
. Bushing

18, O-ring

1. Pleg

1% Bhate

A These surfaces must be ¢lean and free of ol before Installiing ses!

B.4.3 Baush g??g

inspeet the roller bushings and i{ they
ave bagly scored oy worn, the bhushings
should be repliaced. 17 the bushing 1.D.
Is more than 127.8%9 wy {5.03% in.} the
Bushings should be replavsd znd reflsy
Bore shoenid be checked bafers new bush-
ings are imszailed,

B.4.4 Seals

inspact the rolfler seal assumbiles and
if ¢he steel sezl rings ars sgored,
sltted, greeved, or chipped, the seal
%% iy must be replaced. Also inspeet
the rubber seal rings and If they hawe
taken 3 szt or show signs of having

turned s retaiasrs then the rubber
saal rings should be replaced. Stuel
rings are svallsble soaly as part of
seal assambly. Rubbsr rings are zvaiile
zbie separstelv. 1F senls are reussd
and othsr sents are veplaced in
roaller assembly, the senl wear pattern
wiil change and may cause seal to lesk
prematurely.

£.4.% Roliegr

inspect roller for cracks at the row
talfner capserew holes. Replsce roller
i gracks are Tound.

Rpugy SAFETY BULES in the font of this manus! thoroughly for the protection of machine and sefety of personnel,
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FiG, 83 CYLINDER
CAPSCREW TIGHIENING SEQUENCE

T-83174

CAP -~
SCREW SI1ZE

A 28.4 x 278.4 o 1300-1303
I-T/BMNC x TVF 601110 ibs.f1.

B 22.2 x 6.7
7/8% NC x 3%

813863
GOU-TI10 lbe.Ft.

9.2.13

install carrier roliarfosciiiating beam
bracket on beam; then lower beam and
blocking until Bracket rests fightly on
track frame. Bracket must be loose
enough te permit ziignment of attaching
tapscrew holes.

9.2.14

Start all bragket—-to-frame Capserews,
Completely lower the osciilating beam
and remove ali biocks from under ths
beam. Torque capscrews to 2440.2847 Nm
{1800-2100 1bs.fral.

9.2.15
Refer to 5.2 and adiust track.

9,2.16

frezai! and segure all guards with ¢apw
screws to a torgue of X1%.844
{380-475 Ibs.fte}s

EASE

§®?3&§?

Hefar te Fig. B0 and lubricate pisten
sy tinder through fitting {18} with
pressurs gun lubricant {10-20 shets).

.3 REMDWAL AND  INSTALLATH
ADJUSTER CYLINDER HOUSING AMD RELEDASE
SPRING

- Track reisase spring
is assembled into machine with high
compressive [oad. Refer to $.3.18.

NOTE: Track must be coupled to perform
this operation.

9.3.1
Refer te 5.7 and loosen the track.

9.3.2
Remove the guards from above the fragk
adiuster and idler yoke.

9.%3.3

Refer to Fig. B0 and remove the carrier
yullerfoscittiating beam Bracketwtio=
track frame attaching Capscrews.

$.53.4

Force the track idier forward to fras
the idier veke from the idier braskst
dowel plas.

B.3,58

Using a2 2 fun hoist or jack, raise ths
oscillating beam approximately 7130 mm
{6 in.) and place suitabie hiocking
beneath the beam in this position.

machine compenent must be ryemoved or
installed and jacks are used, be surg
the support of the jack at the machine
and on the ground are appropriazate 190
the toad to be applied. Transfer the
load to authorized blocking ar jfack
stands inmediately. Do not work on or
under the machine or its components
while supported only on a jagk or ather
itfting device, according to focal or
national reguirements.

Study SAFETY RULES In the front of this manua! thoroughly for the protection of machine and safety of parsannel,
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TOPIC 11 GSCILLATING BEAM {FD40 ONLY)

FI1G., 94 OLCHLLAT ING BEAM
i ALLED
1., Hear guard
2. Larvier rolierfosciliiating
boam bracsket
3. Front guard
4, Oscitiating beam
5. Carrier roller
6. Roiter mounting bracket

1799589

11.1 PERIOD KT CHECK

11,11

Check capsvrews astaching cavrier
rotier sseitliating besm pivet block for

praper  borqus 2440-2847 {1800-2100
ibs.ft.}.

11.%.2

Raise front end of tractor suificiently
to remove weight and to aliow wsoiilat-

ing beam to move freelyv; then check
pivet shate and pivet bushlisg wear by
prying epn the end of the bpam. Normal
clearange i3 approximately .38 mm
{815 ima.}. ¥ the beam cam be moved
excessively, the pivot shaf: andfer
bushing is worp and must be replaced.

11.1.3

Chegk the torgue on carrier voller
ospitiating beam bracket capscrews. If
they sre lowse, retighten fo 2440-2847
Nm (18002700 iBs.ft.Y.

Ti.%.4
Check condition of shock pads.

Yo romove the ascilinting beam, ramove
guzrds, carrier rolisr osciliating beam
bracket, one side only {whichever is
preferzhbie).

L S

Hemove the guavrds, Fig. 94, from
syoiitating beam bracket and track
frams. Loosen ant romove the carrisey
rafler mpunting bragsket {8) casperews,
apd remove carvier roller {153,

11.2.2

Remove capscrews from pivet shaft
Blocks, ¥Fige 95 (85}, Disconnect the
tube tubs from ¢lbew of plvet shafy.

T1.2.3

Balse the fromt of the tractor
sufficiontly to allipw thes removal of
bBracket {6) and the osciilating beam.
Bieck tractor in thisz position,

11.2.4
Kemove bracket from beam and track
ir

#

11.%.5%
fewnve ligbe tubs fFr
shatfs.,

aibow of plvet

t1.2.6
Using a suitable siing and hoist or
roiting floor jack, remeve oscillating

bewmm assembly from tracter. Beam walghs
aoproximately $48.9 kg {1413 Ibs.}.

Ty R k-
ARNING .L1F¢ and handle all
Beayy parts with 2 (ifiing devige of
pruper ¢apacity. Be sure parts are sup-
portuod by proper siings and hooks. Use
1ifting eyes if provided. Watch out for
peoplie in the wicinity.

73148249



TOPIC 13 REBUILD DIMENS TONS

' - Wear waeliders pro-
toetive syuipnent sush as dark safety
glasses, helmets, protective clothing,

gloves and safery shoss when welding.
Wesr dark sazfety gliasses nesr welding.

s BEET AT THE ARD WITHOUY PROPER
EYE PROTECT HON,

$15.1 GEn

CTANT: The information contained in
this Topic supplements the wear dimen-
sions given in Undercarriage Measuring
Kit, P/N 75300081.
13.1.1
When one compenent is replaced or re-
Built, it is important that all mating

components be carefully checked for
wear which may cause mis-matching, Fig.
132, and as a result shorten the life
sf all components.

13.71.2

When rebuilding components by welding,
it is adyisable to wuse an automatic
welding machine following the recommen-—
gations of machinme manufacturer for
proper welding rod and heat,

13.1.3
Weld should be smoath and g possible
should be graund or machined s 3

smooth finfsh., This will exntend the
life of mating L1114

13.1.4

Undercarriage Measuring Kig,
through vyouy ¥Flataliis Dezler, zazn be
used to dstesrmiae when 2 component
should be rapizced se rabulie,

shtalined

13.1.5

When rebufiding frack garvier roiflers,
track rollsrs, and tragk links, the
beres shouid bz ¢hecked AFTER weiding
and if they are distoerted or shrunk,
they shouild be very carefully restored

to their original dimeasion by grinding
or machining. it is important that al!l
bores are in aiigmment to within 0234
mm (L0017 in.} of the center lins,

IMPORTANT : Do not aitempit to bulld up

teeth on sprocket segments by welding
since that will <cause warping of
segment and make it difficult to keep

segment tight on hub.

Study SAFETY BULES in the front of this manual thoroughly for the protection of maching and salety of personnel
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FITS AND TOLERANCES

14.8 TRACK RELEASE AND ADJUSTER

Cylinder housing {.D. wwmw 202,882-203.784 mm {B,018-8.023 in.}.

Cylinder OuDy —wmm Z03,33-203.40 mm [B.005-8.808 in.l.

Cytinder 1,D. —wmm 132,633-152.857 mm (6.008-6.018 in.}.

Piston O.D. ———w T82,373-1582.400 sen {5.0085.8.000 ln.l.

(FD4O)} - Track refesse spring fres fength wwww 1048 sm [41.3 in. max.)}

{(FD4O) ~ Spring compression 21 www. 844,55 mm (33.235 in.) 40824 kg {90,000 ibs.)
{FD30) ~ Track release spring free lengih o 1387 ow {34.4 in. max.)

{FDS0) = Spring compression 2% wwww 1130 mm {44,353 in.) 53,300 xg {117,300 ibs.}

Study SAFETY RULES in the front of this manus! thoroughly for the protection of machine snd safety of persoansh

101 731483243
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FDS0 41-B

Crawler Tractor

SERVICE MANUAL
CAB

75803001-UP
42504001-UP

Form 73149751 English

A WARNING

STUDY THE OPERATION AND MAINTENANCE

INSTRUCTION MANUAL THROUGH BEFORE STARTING.
OPERATING, MAINTAINING, FUELING OR SERVICING
THIS MACHINE,

The Operation and Maintenance Instruction Manual provides the
instructions and procedures for starting, operating, maintaining, fueling,
shutdown and servicing that are necessary for properly conducting the
procedures for overhaul of the related components outlined in this
Service Manual.

This symbol is your safety alert sign. It MEANS ATTENTION! BECOME
ALERT! YOUR SAFETY iS INVOLVED.

Read and heed all safety instructions carrying the signal words
WARNING and DANGER.

Machine mounted safety signs have been color coded yellow with
black borders and lettering for warning and red with white borders
and lettering for danger points.



TOPIC 1 GENERAL DESCRIPTION

T-83118

FIG. 1 CAB MOUNTED ON FD50 CRAWLER TRACTOR

11

Cab is certified as a roll-over protective structure
(ROPS).

A WARNING

The protecticn offered by the Roll Over Protective
Structure may be impaired if it has been subjected
to any modification or damage.

If replacement of glass is necessary be sure to use

safety glass or equivalent.
T-83669 12
FIG. 2 SERIAL NUMBER LOCATION Standard features include heater, defroster fan,

front and rear window wipers, front window
washers, inlet air filter, pressurizer, dome light,
tinted safety glass, and soundproofing insulation.

13

Doors are equipped with locks and keys so cab can
be secured. Doors can also be latched in the open
position. Either door can be used to go into or cut
of the cab.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.

1 73148751



TOPIC 3 CAB ACCESSORIES

352

A replacement motor may need the sweep angle set
depending upon where it is to be installed. Front
windshield and rear window wipers require an 859
sweep angle. Front side window wipers require a
1103 sweep angle. Replacement motors are set at
1109,

3563
To change the sweep angle, remove back cover.
Refer to Fig. 28 and position pin in proper hole. Install
cover.

T-85228
——FIG. 28 SETTING WIPER SWEEP ANGLE

1. Location of pint in gear determines sweep angle.
2. Wiper motor{cover removed)

T83143
FiG. 28 FRONT WINDOW WASHERS

1. Windshield washer switch
2. Washer fluid reservoir.
3. Side window washer swifch

3.6 WINDSHIELD WASHER

The washer switches, Fig. 29(1,3), located to right of
instrument panel operate the washer pumps. A
reservoir {2} for washer fluid is located below the
switches. Always use washer fluid that is (a) suitable
for prevailing temperature to prevent freezing and (b)
has proper cleaning qualities. Use washers frequently
to prevent a build-up on windows and to minimize
scratching of windows.

R EELE 5
$Erdtipia

Ex i
\?wm%gm‘miﬁ

T-83135

FIG. 30 DOME LIGHT

3.7 CAB DOME LIGHT

The dome light switch is located on dome light, Fig.
30. The light will provide adequate lighting in cab for
locating accessory controls and switches and for the
convenience of operator. It is not recommended to
use dome light while operating the tractor. Use dome
light only when necessary.

Study SAFETY RULES in the front of this manuai thoroughly for the protection of machine and safety of personnel.
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TOPIC 7 INSULATION

7.1 GENERAL INFORMATION

711
Cab is lined with a perforated, vinyl covered insulation.
It also serves as a soundproofing material.

712

Most of the insulation in the roof is held in place with
rubber buttons. This insulation ¢an be removed to
gain access to components installed in the roof.
Remainder of the insulation is held in place by an
adhesive.

7.2 REPAIRING INSULATICN

7.2.1
Individual pieces of insufation are serviced and can be
replaced if necessary.

722
If insulation is held in place by buttons, remove
buttons, replace insulation and install buttons.

7.23

If insulation is held with adhesive, remove insulation,
clean surface of cab, apply a coat of suitable adhesive
to surface of cab and install insulation .

NOTE: 3M Company Soundfoam Adhesive #847 is a
suitable adhesive.

& DANGER

Adhesives are extremely flammable. Follow the
manufacturer's instructions when applying.

7.24

If the insulation comes loose from the cab, it should be
partially removed or peeled back and the cab surface
cleaned. Apply a coating of suitable adhesive and
place insulation back in position.

FIG. 42 CAB INSULATION

T-80963

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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TOPIC 8 AIR CONDITIONER

8.11 MISCELLANEOUS INFORMATION
8.11.1 COLD CONTROL

i the cold control requires replacement, before
removal note the location of sensing tube in
evaporator coil. Replacement cold contrel sensing
tube must be located in evapoerator coil exactly as the
original,

TOP VIEW
5

T-85258
FIG. 54 CONDENSER MOTOR

1. Condenser motor
2. Mounting bracket
3. Brush housings
4. Identification tag
5. Fan blade

8.11.2 CONDENSER FANS

The brushes are the only parts of the motor that are
serviced.

i the motor requires replacement, install it as follows:

- position wiring at bottom, identification tag, Fig. 54(4)
attop

- insert motor until brush housings {3) are against
mounting bracket {2).

- position fan blade (5) so that setscrew is at extreme
rear of flat machined on shaft.

8.11.3 HOSE CLAMPS

Make certain the hose clamps are properly located
(with integral gauge) on hose before tightening the
clamp. Torgue the clamps to 3.4Nm{30 Ibs.in.)

8.11 4 RECEIVER/DRYER

The receiver/dryer contains a screen, desiccant, filter,
high pressure switch and a sight glass. If systemhas a
major failure or system has been open allowing the
desiccant to become saturated with moisture, replace
the receiver/dryer. To replace this unit the system
must be discharged, evacuated and charged.

T-85189

-FIG. 55 REMOVING COMPRESSOR CLUTCH

1. Spanner tool
2. Forcing capscrew

8.11.5 COMPRESSCR CLUTCH REMOVAL AND
INSTALLATION

8.11.51
Remove clutch retaining capscrew and washer.
Remove drive belt.

8.115.2

Fabricate a spanner tool to hold clutch, Fig. 55(1).
Install a 5/8"NC capscrew(2) into hub of clutch pulley
to force clutch from shaft.

81153

Install compressor clutch on shaft. Install clutch
retaining capscrew and washer. Torque capscrew to
27-33Nm{20-25 Ibs.ft.).

81154
install and adjust drive beit(4.3.4}.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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TOPIC 9 CAB ASSEMBLY REFERENCE ILLUSTRATIONS

T-80958

FIG. 60 FRONT SIDE WINDOW WIPERS AND WASHERS

1. Blade 11.Wire
2 Amm 12. Wire
3. Motor 13.Wire
4. Bracket 14.Wire
5. Connection 15.Wire
6. Hose 16.Wire
7. Tee 17.Circuit breaker assembly
8. Washerpump 18.Plate
8. Reservoir 18, Windshield washer hose

10. Washer switch
Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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HYDRAULIC COMPONENT FUNCTIONS AND CIRCUIT FLOWS

TOPIC 2
2.1 INTRODUCTION TO HYDRAIL ICS The main (dual) hydraultic pumps are
The fundamenital! principie gpon which mounted in tandem{one behind the other}
ail hydraulic systems are based is to suppiy the force te operate the
knnown as Pascai's Law, which may be double-acting dozer and ripper ¢ylind-

stated as foliows: Pressure applied to
any part of & confined iiguid s trans-
mitted undiminished in at! directions,
and sots with egual force en ali equal
areazs of the surfzeces confining the
Piguid and 3t right angles ¢ them, This
principle, as applied to g hydrautic
cylinder, causss 2 wmultiplication of
hydraulic pressurs times area is sxert
tremendous force. Qil under pressure is
forced into ene 2nd of the gyvlinder and
aperzies zgaingt 2 piston as shown in
Fige 2-%1. If oil i3 istroduced a1 &
pressure of 89 bar {1000 pei} this same
pressure in fransmitisd Yo savh sguare
el in, ) ares 2¥ the $§$2@§g if piston
ares 18 egqual to THZ.38 om™ (28.27 sg¢.
fn), thers Is 2 total force of 12,82
kg. {28,270 1bs), bsing appiied te ths
piston. The wmiszen in furw tranemits
this force 2o its atfached implement,

2.7 DESCRIPTION OF HYDRAULIC SYSTEM

Z.2.7 GENERAL

This manuzl covers the function and
service procedures pretzining to the
repair of the FL40 zad FDE0C dozer and

ripper hydraulics, Similar in function,
the main hydraunlic differences lie in
the various pumnp locations, their output
capacity, the size of hydrautlic cylind-
ers, pressure reguirements, tank sizes
and locations.

Figs, 2-2,2-3., The basic system inm-
cludes three pumps, two main relief
valve sectisns, threelor four)] implement
control valve seetions, double-acting
bydrauglic cvlinders, overioad relief
valves and g hydraulic tank.

ers, These pumps are mounted on, and
driven from, the torqgue converter
auxilliary drive. An additienal power
2%sist pump, either mounted tandem on
the main pumps, or tandem on the traps—
mission pump, provides powsr %0 asgist
sontrol valve lever movement,

PRESSURE

PISTON AREA

T-33093
FIG.2-1 SINGLE ACT NG HYDRAULIC
CYL INDER

To limit main pressure twe reiief valwv~
es are employed. One of the main retief
valves is uvsed in the ittt cirouit and
the other is used in the ripper ¢ir-
cuit; one or both are wgtilized in the
dozer circuit. Dirgetion of the fiuid
is accomplished by twe or more control
valve sections. Movement of the contro!
valve spools is hydraulicaliy assisted
to reduce the manua! effort required by
the operataor, The double-acting cylind-
ers altlow force to be applied 1o either
end of a cvlinder, while the overioad
retief valves prevent exgessive gireuis
nressures while the control valve i in
the hold position.

Suudy SAFETY RULES i the front of this menual thoroughly for the protection of maching snd safety of personrsd,
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HYDRAUL 1C COMPONENT

2.2,9.6 When the contro! lever is plac-
#d in the®*dozer floatPposition,Fig.2-7,
mazster spooi(5) is heid
detent balls(9). Since the master spoal
is stationary, the ports in the spool
and piston wilt! align as shown in the
Rdozer float™ iillustration,

2.2.10 HYDRAULIC CYL INDERS

The function of hydraulfic cylinders is
to convert hydraulic power into mechan-
ical power;however,additiona! functions
of protection and speed are performed
by the [imit travel valves and quick-
drop valves within the dozer cylinders.

in position by

travel nratect the
doze? compoensnts fron davage when the
moldboard is fully raised or fulfy
iowered while tilted, Fig.2-8.
As the wmolidboard rveaches its full
fBeight, one piston will reach the end
af Tys wravel. Then the valve pins in

that pisten push the valve open 3!low-
ing the pressurized oil to flow through
the pistorn and return 1 the fank -
this stopt the moidboard movement . With-
out limit trave! walves, the pressurs
benind the opposize piston {piston not
bottomed) would tend to twist the dozer
LOMPENEnts .

Sruriy SAFETY RULES in the front of this manual thorgughly 0y the protection of machine and safety of personnel,
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Fi.2-13
in hvdraslis
Power 253131 p
Usper maln relief valve

Power as9list retlief valve
Overiosd reilis? walvs

i retwrn fo fank

CRipper pia putier contrel sgction
Bisper 11f¢ contrel section

fozer control section

Wisidboard tii¢ contrel szection
Lewer mais geliel valen

Cheok valve

?@g@‘% g’fg’” . % g‘? .

Fig.2-15. While the dazer cenitrel lever
is moving to the %iower® pesitien, 2
porition of the ofl ¢ power 24%ist
{2)

253tst walve.

trol lever stops,the powsr sssist valve

Beg ¢ stationsry and all power assist
oil flows through relie? valweld) 1o
the tank.

is wsed within the dozer power

wogii f - Both sets of

gesrs
of male bydraulilec pumpll] {lows past
maln velief valves(3 and 11}, arcund

the ripper and giig control spools and
into, dozer .coentre!l sposli®’y. Pushing
check wvalwell2) off Its sest, the ol
flows to the ovlinders and fTerses the
siston rod fn. O ¢ the opposits

_ #9d of the cylinders flows through the
contrel spoel and back to the tank.

-if the platon rods -caenet

ve dus te

enexgessive tosd on the woltdboard, the

Cpressure buiids

¥

of work o1l i3 vestricted aad
gntil 1% resches the
maln reiief valve owoening pressure,
gausing one or both walves to open and
relieve the pressure.

in the
spoei{®)
wenentary reverse Tlow
sf ol an changing spool pesitian. 4
this walve ¥ails, the dboned (1€
mesting resistance! will vigse slightly
bafere gelng down. '

The purpese of check valve(12)
Binwer® snd of dozer contrel
it 1o prevent a

Srudy SAFRTY RHULED in the front of this manusl thoroughly Tor the protection of maching and wfety of personnel,
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HYDRAUL 1C COMPONENT F

LEGEND FOR FIG,2-18

Ys Main hydrzulic pump

2. Power assist pump

3. Upper main relief valve

4, Power assist retief valve

5. Overload relief vaive

6. O0il returs to tank

7. Ripper pin puller control section

8. Ripper 1ift control section

9. Dozer control section
10, Moldboard tilt control
11. Lower main relief valve
12. Check valve

section

2.3.9 RIPPER EXTRACT PIN
Fig.2-18. While the ripper
control lever is moving
lextract? positiocn, a portion
¢il from power assist pump{2) is wused
within the ripper pin puller power
assist valve., When movement of the con-
trol lever steps,the power assist valve
becomes stationary and afl power assist
oil flows through relief valve {4} to
the tank.

pin puller
to the
of the

raer s$0t of gagrs of mailn
{Ticireulates and returns
to the tank. O11 froam the ¥front set of
gears fTlows past main relief valvel3)
and inte ripper pin puller conirol
spool {7}, Pushing check walve {12} off
its seat, the oil flows ts the ripper
pin pulier ¢viinder and forges the
piston rod in exiracting the ¢ipper
Bin.

sndg of
net ex-

the work

tf the pisten rogds reaches 1he
its fravel, or the pinp will
tragt, pressure builds in
gireuit wntil the main relic? valve
¢pening pressure i3 rvzached and the
valve opens. If overiecazd relief valwe
{37 iams im the open position or fs
adjasted incorrectiviset lower than the
main relief vatvel,pin puller force and
reastion time will be lowered.

The purpose of check vaive{l12) in the
control spool is to prevent a2 momentary
reverse fiow of oif when changing spesi
positions. If the vaive on the pressure
side fails, the pin puller mavy hesitats
pefore reacting 10 the command,

Srady SAFETY BULES in the front of this manusl thoroughly for the protestion of
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0 $15:

$.8ince vipper operation is sormal,any-
thing that affects overall svstem
eperation can be disregarded.

Z2.Refer to Figs,2-12 through 2-13, Com-
pare these drawings and ebiminate the
hydraulic components that would bhe
the Teast suspect. Overlead rveiisf
valves in the tilt circuit can be
disregarded because they are not gsed
ir the dozer cirfcuit. Control walves
would not be suspected since i¢ would
reguire two different items to fail
and cause the same problems s tweo
circuits. The cylinders fal! into the
same catagory as the contrel wvalves.
However ,if the problem is a rasuls of
syerhbeated hydraultic oif ig i3 pos-
sihle that the pisten rings in both
the tilt and dozer gviindars have
dateriorated at the same raie. The
items that are the mest suspect would
bBe those that are cemmon o buth the
dozer and tilt gircults and are not
gsed in the ripper circults, Thess
items are; {a)the rear section of the
main hydraulic pump and (b} the lowsr
{left on model FDS50) main refisf
vaive,

aJAnytime the hydraulic punp is sus-
nected, it should be given a2 lower
priority as punp failure is refatw
ively uncommon,

.The most fogical choice wouid be i
suspect that the main reiiesf walve
has fatled in some manner or i3 out
af adjustment.

SCLUTION:
tige a flow meter or pressurs gauge apad
make the necessary sheoks to the 2iie
gy dozer circuit o varify the diagnoe-
sig, see paragraphs 3.8.3, 3.6.8, 3.7.3
oy 3.,7.3.

é WARNING - gefore moving machine
or attachments be sure exposed people
in the area are ciear of the machine,
Witk completely arsund machine before
mounting. Sound horn.

oo S I I N T T T e

é WARNING - Never attemps teo
eperate machine or zttachment sxeept
whes seated in the operator's seat.Keep
ead,body, limbs, hands and feet inside
the operator's compartment to reduce
exposure to hazards outside the oper-
#tor's compartment.

—
ARNING - warn al! peopie whe
mzy bz servicing or working zround
muaghing before starting engine,

3 DANGER - Do not run the gngine
of thiz machine in ciosed aresas without
sreper ventilation ft¢ remove daadly
sxhausl gases.

sy s s S

i ARNING - Keep peopie clisar of
sttachments and tools whiie in raised
position, to prevent possiblie injury.

& WARNING - Observe all start up
and shut down procedurss and  WARNINGS
tisted in the Operation and Maintanance
instruction Manual.

3.5 SYSYEM TESTS

3.5.1 INTRODUCTION
The fotlowing paragraphs are checks of

various items that will cause system
retated problems.

3.53.2 CMECKING ENGINE POWER UNDER LGAD
This check will determine if the zngine
under fgad,wil] turn the hydraulic punp
f2ey onough to supply specified flow,

E: Mydraulic pump volume and afficle
gncy vise as engine rpm rises. Thetew
fore, if implement action is slow of
seems to lack power, the engine may bs
at fauls,

Cheek the torque converter/transmission
otl, £ teve! must be within Oporating
Range on gauge rod,

Stugdy SAFETY RULES in the front of this manual thoroughly for the protecton of machine and safety of personngl



TROUBLESHOOT ING

Refer to Flg.b-4. Remove zgorn nut{4)
and foesen } nut{?) aa ths uvpper main
reiied valve. Back 2he adiusting screw
sut to Flush aw apy diry that may
Bave eoblscted 2t the wvalve., With the
dozer contrel lever isn the¥iower" posi-
tion, turn the adlusting $¢rew in until
the «cearrect pressure veading s
sbtzined.

if correcy pressure readings cannot be
phiained by adivsiment of the valve,
screens {22 and 23) may be clogged aor
the valve masy have failed, Refer to
paragraph 6.2,for the repair proecedure.
If inspection of the valve show it to
be in satisfactery condition, the hyd-
raptic puwnp has failed, See Topic 5,
paragraph 5.3,

3.7.3.8 Shut off the engine and relieve
hydraulic pressure, Remove the flow
blogk piates and disconne¢t the pres-—
SUre gauge.

3.7.3.6 Start the engine and apply down
pressure on  the moldboard until the
idlers are raised off the ground. Place
the dozer control lever to "HOLDF and
shut off the engine. 1f the tractor
tdrifrs down at a rate exceeding 45.7mm
{1,887 per minute {measure at a dozer
¢ylinder piston rod) ene or both cylin-
ders are at fault, see paragraph 7.1,

3.7.4 PRESSURE TESTING THE RIPPER LIFT
& PIN PULLER CIRCUITS

3,7.4.1 Relieve hydraulic pressure and
gain access to the main hydraulic pump
zng to the control wvalve assembly. Re-
fer to Fig.3-% or 3I-2 and adapt the
pressure gauge to hvdrawpliic check peoint
{33, Fhis fittipg is located on the
pressure tube of the fronmt {large) sec—
tion of the main hydrauiic pump.

3.7.4.2 Stary the engine and set engine
speed 1o zhout 172 throtile. Slowly

enpgage the ripper centrol lever and
aete the pressure gauge reading after
the ripper 1ift c¢ylinder piston rods

reach the end of their stroke.

Operate the ripper i the epposite din
rection and again pote ihe pressure
gauge reading after the 111 cyiindar
piston rods rezch the 2nd of thelr
stroke. Both pressure veadings musy be
between:

FDA0 « 134-14% bar {1850-2080 pei)
FDSO ~ 155-162 bar {2250-2330 psi}

If enty one pressure reading is low,
the overload vrelief wvalve associated
with that ripper position may have
failed or needs adjustment., Refer to
paragraph 3.8 far the adivsiment
procedure.

i€ both pressure readings are top iow
{or boath are too nigh} adiust the main
relief valve a¢ foilows:

3.7.4.3 Refer tg Fig.6-4, Remove acorn
nut{4) and lossen jam nuti7} on the
upper main relief wvalve. Back the adw
justing screw out te filush away any
dirt that may have colfected at the
valve., With the ripper control in the
Plower™ position, turn the adjusting
s¢crew inm until the correct pressure
reading is obtained. Repeat paragraph
3.7.4.2 and recheck for correct pres-—
sure readings in both positions of the
ripper controi, Tighten the jam nut and
replace the agorn nut on the relief
valve.

If correct pressure readings cannot he
cbtained by adjustment of the valve,
screens {22 and 23} may be clogged or
the valve may have failed, Refer 1o
Topic &6, paragraph 6.2 for the repair
procedure. {f inspection of the valve
shows it to be in satisfactory condi-
tion, the ripper 1ift cylinder(s) or
hydrau!ic pump may have failed.

3.7.4.4 To further isolate the fault,
shut off the engine and relieve hyd-
raulic pressure.Block off the MraiseF
tine of each {both) cylinders with a
flow block plate.

Stucy SAFEYY HULES in the Tromt of this manual thoroughly for the protection of machine and safety of personnel,



IMPLEMENTY P

T-82415
FIG.5-9 IMPROPER INSTALLATION PROCEDURE
Fig.5-9, This
first hatf-hour of operation.
wousing cracked due to extreme high
pressure, When installing a rebuilt
pump, always folloew the recommended
Break-in procedure and then check the
pressure setting of the systems main
relief valve.

pump failed during the
The fear

5,3 PUMP REMOWAL | INSTALLATION AND

BREAK-IN

Fig.5-10,8-1T., The hydraulic pump s
tocated a2t the uppey vight rear of the
torgue comnverter. 1t is bolted to the
gezr housing and driven by the gear
train. Keotation of the D40 pump s
clockwise{FD50 gounterclockwise)viewed
from the froent. The pump is accessible
when the right fremt floor plate is
rempved,

: E -~ Fluld under pressure.
Always er Bydraullic equipmenmt 1to
ground. Shyt off sngine, move controls
tevers te ezch position several times
sud Ioesen znd retighten hydraulic tank
Fitier cap t¢ relleve trapped pressure
sefore losvsening hydraullc connections,

5

Reiieve
ati

hydrzulle pressure and dralsn
the ofl from the hyvdrawliic tank.

Remove the vight frony floery plate and
clean azreund the Inlet znd suties.
Bisconnget the inled and outiet plping
from main punp and powsr as¢lisy puwmp
{3rd section on ¥FD4D - ssparztely
mounted on FD3GY, Remove the assembly
as g wunit, Cover all openings to prew
vent diry from entering the svstem,

Lwo

the
the

Remeve the twe capstcrews and the
stud nuts that attach the pump to
gear houpsing, Stide the pump to

rear and remove from the tragior.

83778
F1G.5-10 FD40 HYDRAUL [C PUMP LOCAT IONS

1. Steering pump

2. Transmission pump

3. Implement pump

4, Power asist pump (3rd section}

5.3.2 PUMP INSTALLATION

Make certain that the spliness i the
driving gear in the leorgue converter

are not damaged, Greasz the pump shaft
splimes, align shaft with the deiving
gear splimes, and siide the form
ward until it seats azgainst the tergus
converter housing., Install the cap-
screws, lockwashers and nuts but de net
tighten #t this time,

Srugy SAFEYY RULED in the front of this manual thoroughly for the protection of machine and satety of peronnel,
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CONTROL. VALVE ASSE
TOPIC &

FI1G.6-1 FD40 CONTROL VALVE ASSEMBLY T~-B2133

N

182088

Study SAFETY RULES in the front of this manuai thoroughly for the protection of machine and safety of personnael,
73



insert back-up ringils) amd o-rimg{i8)
ints the groove on the inside of 2he
cartyidge. insert poppet{l1®) and sprinmg
{20 inte the careridge.Position cap{2Y)
gver the end of the sartridge. The zap
may appear fo be feo loose, buy teler
ances after Imstaliation will not
permie 2 to comg Trew.

G.4.3.4 Ar the other end of the cart-
vidge, insert seat{i2] springi{il} and
washers{9,10}, Install o-ring{8) over
the thresds of capi?) and sevew the cap
inte the wvartridge. TVightern fhe c¢ap
secureiv. Inmstall the rellie? walve
ass ty imto either pesitien Ip the
controt valve housing and tighien %
secureliy. Assembly of the other sverw
load relief valve Is the same.

6,4,3.3 Install ow-ringi2) backwup ring
{3} plate{d4) and end capi{8} to the end
of gentrel valve housing{i} using four
capserews and lockwashers,

6.4.3.6 Clamp valve spost{27) ia 2 sofy
Pawed vise, DO NOYT mar the finish and DO
NOT hold the spool by lnserting a tosi
into the holes. Place check valve{26}
and spring{23) into the proper end of
the spocl, sew paragraph $,.4,.2.8, Place
back-up ring{28} and o-ring{24} over
the thresded end of bolti{22), Apply 2
tight coat of F73000776{Lectite 262} to
the threads on the bolt.insert the bailt
into the end of the spool and tighten
securelv.

B.,4,8,7 Place check valve{Z26iand spring
{287 into the other end of valve spool
{271, Place back-up ring{23} sd o-ring
{24} over the threaded end of sponl lug
{313, Apply a light coat of F75000776
{Loptite 262 to the threads on the
spool lug.insert spool lug inte the end
of valve spool and tighten securelyv.

£.4,.9.8 Insert valve spoot{27}inte conw
trof valve housingf{iiwith the spool lug
protruding from open end ¢of housing.The
valve spooi may have to be turned ag Jt
is inserted into the housing due to the
close tolerances.

tES

Ingery o-ringl{2) and piler sleeve(30)
intos the open end of the gontrel valve
housing.

6.4.3.9 Assemble plisten{32}) and spool
{37) uslng pin{33).Place e-~ving{34)into
the groeve en the plston. PFlace the
pistor and spoel a3 siy into power
assist Bousingi28Y, Wish 2 seft hammer
Tighely tap on the piston lug until the
piston o-ving ds lusi seated into the
housing.

6.4.3.16 tnsart ow-ring{2%) into the
groove in the and f thz power assist
housing. Pigee the piston lug into the
stet in the end of spoo! lugl{ldl). With
the soft hammer, lightiy tap on the
ether end of the power #ssist housing
pntil it sests against gcontrol valve
Bousing. Secure power assist housing to
the control valve bhousing wusing four
capserews and lockwashers.

6,4.3.11 insevt centering spring assem-
Biv{36) inte the power assist housing.
Check to see that the centering spring
washer is up against snap ringi35A). If
not, hold the shaft of spocl{37} while
tapping lightly on the end o6f the power
a3sist housing., Secure the centering
spring assembly by instatiing snap ring
{35) into the groeve in front of the
centering spring washer,

6.4,3.12 insert v-ring{38) into groove
in back cap{3%land seat back cap inte
the cut-out in power assist housing
{283.insert ow-ring{d40} backwup ring{41}
and seat{d42} inte the cutwsuts in the
back cap and place retainer plate{d3)
inte position, Segure retalner plate to
the power assist housing wsing four
capserews and iotkwashers,

$.4.3,13% Lightiy goat the threads on
the end of the shaft with #75000776
{Loctite 262} and install yoke{d44}.

Srugdy SAFETY RULED in the froat of this manuast thoroughly for the protection of machine and safety of personnel,



Tela?oll Fig.?-10.1nsert cylinder pack~
ing guidell) into cylinder tube(3}ithis
prevents damaging the Teflon ring sn
the piston when the assembiy is insert-
ed inte the threaded cv!inder tube,

Lobricate the pisten and insert the
piston rod assembly inta the gylinder
tube, The assembly must be instaliled
strafght.

NOTE: 1§ evylinder is stil] mounted an
the tractor,one of the hydraulic lines
on the upper portion o¢f the cylinder
may have to be loosened to relieve the
air compressed in the cy!inder as the
piston is inserted.

7.1.7.12 Remove cylinder packing guide
and packing plug. Lubricate the threads
on the cviinder head.Screw the cylinder
head into the cylinder tube and torgue
head to TR9B-2034 Nm(1400-1500 Ibs.ft).

FIG,7-10 INSTALLING CYLINDER T-78%37%

PACKING GUIDE

*1,Cylinder packing guide
*2.Packing plug
R.Cviinder tube

*see service tools

Using ¢ylinder head socket with the
toofs shown in Fig.7-3,the input terque
required to tighten the head assembly
withia specifications is {specified
torque divided by 16}: 119 ~ 127 Nm

{88 ~ 94 Ibs.fr).

717,13 Tighten the capscrews in the
end plate to 54 N {40 ibs,.¥2),

Fa1.7.14 1F dozer wsvlinder s te bBe
refnstatiod on the tracter, refer to
the imstafiation im paragraph 7.1.3,
apd check the plsten red packing
adiustment as per pavagraph 7.1.4.

7.1.8 DUZER CYLINDE FON
PACKING & PISTON PACKING
INSTALLATION

(FD4G eff s/n BOAG302YY

7.1.8,1 Fig,7-4., instali buffer ring
{41} into inner groove, and of! seal
{42) into next groove of cylinder head.
NOTE: Be sure open lips of oll seal
face toward cyliinder. Next, press a new
wiper dust sead intg hezd {open lips of
seal facgimg out}. Lubricate sezis and
ring with light grease.

7T.1.8.2 Fig,7-%, instzii pilet sleeve
(1) on the pistan rod. This siesve pro-
tects the wiper and rod packing from
damage when cyiinder head is being in-
stalled on piston rod. Lightly cozt the
end of pisten vod with gresss and ¢are-
Fully inmstall gvlinder bhead ass ¥ an
the piston rod 23 shown in Fig.7-8. Yse
care to srevest damaging the wipsr ssal
and the packing on the shouider of the
niston rod. R ¢ piint slasve.

To1.8.3 Fig.5. install backeun rieg{3t}
and o-ringl{28) on cylinder bead.

T.1.8,4 Fig.7-4, Lubricate the piston
{23) wear ringl{38) back-up ring{38) and
piston seal{40} freely with oifl, and
install on piston as shown {seal and
rings will not have a tight fit - seal
{40} gets farger as oil pressere
increases.,

F+1.8.5 Refer to Fig.7»4 for assembily
of the timit trave! vaive guides and
plungers, Ipstatl an o-ring{25) on each
af the four iimit travel guides{24},
Lubricate pach guide and o-ring.

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personngl,



HYDRAULIC CYL)

T.%.7.8 insgtall spacer{d4}) the piston
assembiy, and & second spacer{4} on the
piston rod. Lubricate the threads on
the end of the piston rod, and install
locknut(3}.

7.3.7.7 Fig.7-3. Install rod assembly
into torquing fixture. Tighten locknut
{(3)to a torque of 5423-5965 Nm {4000 -
4400 |bs.ft).

7.3.7.8 Using tools shown in Fig,7-3,
the input torque{read on terque wrench)
required to tighten lockaut{(3}to within
specifications is(torque divided by 16}
339373 Nm {250-278 Ibhs.ft}).

7.3.7.9 Lubricate piston and insert
piston rod assembiy into cylinder tube.
Assembly must be installed straight,

7.3.7.10 Llubricate the threads of the
cylinder head capscrews and install the
capscrews and lockwashers, Tighten cap-
screws evenly to a torgue of 406-542 Nm
{300-400 1bs.ft}.

7.3.7.11 Tighten capscrews in end piate
to a torque of 108.122Nm(80-90 itbhs.ft).

F.3.7.12 instzit c¢ylinder on tractor
per instructions fn paragraph 7.3.3,and
check the piston red packing zdjustmeny
per instructions in paragraph 7.3.4,

T4 RIPPER PITCH CYLINDERS

Toh,1 GENERAL DESCRIPTION

Ripper pliteh ¢ylinders are double aci-
ing., The piston packing consists of a
teflon sezl ring with a rubber inner
ring. The pisten 2iso has 2 wear ring.
The wpisten rod pavking is multi-lip,
spring isaded and shim adjusted,

To4.2 RIPPER PITOH CYLINDER REMOVAL

mEmrmmAmRREmRs S S EEEEES
& WARNING . Before moving machine
oy attachments be sure exposed people
i the arez are c¢igar of the machine,
Walk compietely areund machine before
mounting, Ssund horn,

i

A - HNewver mitempt v
operztes machine or zttachment except
wher sezied in the eoperaterts seat.
Keep hezd, body, limbs, hands and feel
inside t¢he operator’s compariment 1o
reduce sxposure 1¢ hzzarvrds sutside the
operatorts compariment.

A WARNING ~ Warn at! paople whe
may bz servicing or working areund
machine before starting sngineg.

A DANGER . po not run the engine
of this machine in ¢lesed areas withowt
proper ventitation to remove deadiy
exhaus? gases,

b -
A WARNING -~ Keep peaple clear of
attachments and tools while in raised
position, to prevent possibie injury,

B I T AN A L e S e e A
A WARNING - Observe alt start up
and shut down procedures and WARNINGS
fisted in the Operation and Maintenance
instruction Manual.

A WARNING - Do not work under or
near unbiocked or unsupported linkage,
paris or machine,

S

A WARNING ~ When servicing or
maintenance requires 20Cess 10 areas
that cannot be reached from the ground,
use 2 ladder or step plateform that
meets focal or national reguirements o
reach service point.Perform altl servigs
oF tntonance cavefuliv,

A - Fluld undey pressure.
Always fower bydraulic sguipment fe
ground, Shut off sagine, move sontrsl
tevers to sach position several times
and loosen and retighsen hydrawiic fank
fllier cap to relieve trapped pressurs
befare foozenlng bydraelle connsctions,

o

Study SAFETY BULES o» the front of this manual thoroughly for the protsction of machine and wfety of personnel,



3.5tart engine and move dozer

DIAGONAL
1. Attach both dlagonat

Position c¢viinder with thes hesist so
ball is in plses gand collae Fig.8-1
(22) may be secured to the moldboard.
Lubricate and lfustall coliay cap~
screws and torgue e 2440 -~ 2980 N
{1800-2200 the.f2}.

NOTE: Bati and socket should he a
0.02-0.78 ryr {0,001-0.030%) loose fit
on the bail. Add or remove shims{i{)
as requirsd.,

tilt con-
trol unti} tilt cyiinder pisten rod
is at approximately mid-stroke, Shut
off engine and adiust left tilt brace
{17) untii moidboard is level with
the tractor. Leck the tiit brace by
placing the adjusting bar in the fack
provided on the back of moidboard,

NOTE: Feor normal doring cvenditions,
recommended position of molidboard is
back of board perpendicular 2o ground
{cutting edge 2t angle of 529 1o
ground}. After adiusting, lock tiit
brace by inserting adiusting bar inte
lock located on resr of moldboard.

braces Fig.8-1,
te moldbheard. Bal! and secket ¥ig,
and colisr capserew torgus, of sach
is the game 2% that required for the
titt cylinder in paragraph 2 above,

IMPORTANT : Recheck alti the ball fits
after first 30 hours of opzrations,

2.Using an zdjusting bhar, <enter dozer
with trzeter by adjusting lengih of
each diagona! bBrace until the ifeft

and right push beams are at an equa!
distance from the track frame. OUnce
the push beams are aligned, lengthen
each diagonal brace eguatly wunti] atl

fooseness is removed and moldboard is
tight. Lock gach brace by installing
flex pin{17}.

NOTE: Lubricate dozer linkage, raise
moidboard and 111t several times 1o
purge air from cyiinder., Check oif
level in ressryoit.

DOTER

g@

NOTE: Moldbaord and pushey ¥y
yemoved zs 2 unit

3 HC [HYD. CUSHION) D

y ba
if desired.

MOLDBOARD
l.Lower moldbeoard to ground and shut
off engine. Attach a suitable hoist

2.

to top of moldboard. The azpproximate
weight of moldboard is 2722 kgm {6000
lbs).

Fig.8-5 or B-6. Secursziy block uyp the
front of the pusher frame to minimize
tension at frame~-to-mofdbeard pins{3)
and bracket—to-moldboard pins{id},

Remove pins{3,14) and move molidboard
away from the pusher frame.

PUSHER FRAME

HIS

2‘5

3.

4,

Securely blockup rear of pusher Frams
{1iiboth sides)] 1o minimize tension
#t the trunnions. Approximate weight
5f the pusher frame is 2388.2840 kg
{8200.5600 ths),

Disconnect
ramoving
pivet caps,
{1a).

frame from trunniens by
lockplates, capscrews and
Fig.8-5{8} or Fig.8-8

NOTE: Individual shim packs wili be
found between both end of plvet zaps
and the pivot socket on rear of the
frame. Wire each shim pack fogether
and attach to cap to prevent loss,

Relieve hydraulic pressure znd, disg-
connect both piston roads from pusher
frame by removing pinsi{4).%scure the
cylinders by cennecting the shipping
bracket to each cylinder.

Start engine and move dozer controtl
fever to Mraise" position to forge
piston rods into c¢ylinder., Rack
tractor away from pusher frame and
shut off engine, Tie pistorn rods 1o
dozer 1ift cylinders in retracted
position, Remove pins{%} from holes

through rear of pusher frame,

113
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TOPIC 2 TROUBLESHOOTING

2.1 TROUBLESHOOTING INSTRUMENTS

2.1.1

Introduction—Many different tools and instruments have
been developed for checking the mechanical or electrical
condition of the components of an electrical system. This
specialized equipment enables quick and accurate checks in
a minimum amount of time. Three basic instruments are
used in the testing of electrical equipment. These instru-
ments are the voltmeter, the ammeter, and the ohmmeter.

2.1.2

The Voltmeter—Voltage in an electrical circuit is frequently
compared to water pressure in a piping system (Figure 1).
The voltmeter is used to measure this electrical pressure to
assist in the location of electrical malfunctions. For the
applications associated with electrical systems described in
this manual, greater accuracy is desired in the voltmeter
than in any of the other electrical checking instruments
because the most accurate settings have to be made to the
voltages in these systems.

PRESSURE

\

T-74522

VOLTAGE IS SIMILAR TO PRESSURE IN A
WATER HOSE

FIG. 1

Voltmeters measure the difference in electrical pressure
between the points where the voltmeter leads are attached.
For example, a voltmeter connected across the terminal
posts of a battery measures the difference in electrical
pressure—the battery voltage—between the two terminals. A
voltmeter connected across a resistor (in parallel, with one
lead connected to each side of the resistor) measures the
difference in voltage caused by the resistor. Typically, the
voltage at a given point in a circuit is measured with respect
to the voltage at some reference point, usually the return
side of the circuit at the battery. It is often the case that
one side of the battery is connected (grounded) to the
conducting metal frame and chassis of the unit. In such
cases, the chassis is used instead of ‘'many separate wires to
the battery terminal. In general, the grounded battery
terminal should be used as the reference point for the
voltages in a circuit.

2.1.3

The Ammeter—The current past a point in an electrical
circuit can be compared to the quantity of water that can
flow through a particular pipe in a water system. The
amount of current (measured in amperes) that will flow
depends on the voltage (like pressure) available to push the
current and on the amount of resistance encountered in the
electrical circuit to impede it. (See Figure 2.)

RESISTANCE

i

T-74524

FIG.2 AMPS AND OHMS ARE SIMILAR TO CURRENT
AND RESISTANCE IN A WATER HOSE

The ammeter is used to measure the flow of current. Since
the current flows through the circuit, an ammeter must be
connected in series with the circuit being measured.
However, most ammeters cannot use all the current in the
circuit in indicating a measurement, so a large, accurately
measured fraction of the current is often diverted through
an external path or shunt (shown in Figure 3) across the

EXTERNAL SHUNT

T-74523
FIG.3 EXTERNAL SHUNT
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Batteries

F
N
180 .: + 32

HT+39
150 11—+ + 28

Hy-2e
140 4 + 24

H+ 22
130
120 EXAMPLE No. 1 —
o Temperature below 80°F.
100 Hydrometer Reading 1.250
N E Acid Temperature 20°F.
80 Subtract .024 Sp. Gr.
7o Corrected Sp. Gr. is 1.226
80

EXAMPLE No. 2 —

50 Temperature above 80°F.
a0 Hydrometer Reading 1.235
3¢ Acid Temperature 100°F.
20 Add .008 Sp. Gr.
Ko}

Corrected Sp. Gr. is 1.243

(T-74527)
FIG. 22 CORRECTION FOR HYDROMETER

CAUTION

The battery electrolyte is a corrosive, acid solution.
Avoid any contact of the electrolyte with skin, eyes,
or clothing. If spills occur, they should be washed im-
mediately with large amounts of water and, if possible,
soap.

7.3 MAINTENANCE

7.3.1

Basic Servicing—A battery is a perishable item requiring

periodic service. When a battery is properly maintained, the
reward will be long and trouble-free operation. Regular
maintenance should incilude the following steps:

1. Check the electrolyte level. Add clean water (dis-
tilled, if available) to maintain the prescribed level,
but do not overfill the battery cells and cause a loss
of electrolyte from spillage. Excessive use of water
indicates overcharging or possible leakage.

2. Keep the top of the battery clean. When necessary,
wash corrosion off the terminals with a baking soda
solution, and rinse them with clear water. Use a steel
brush or steel wool, if necessary, to be sure that the

24

terminals are really clean. Coat the connections and
the terminals with a very light layer of grease to
retard additional corrosion.

3. Inspect the cables, clamps, and hold-down brackets.
Clean them, and replace them as necessary.

7.3.2

Temperature Considerations—The electrolyte of a battery,
in various states of charge, will start to freeze at the
temperatures indicated below. The given temperatures
indicate the approximate temperatures at which ice crystals
first begin to form in the electrolyte. The electrolyte will
not freeze solidly until a slightly lower temperature is
reached, but solid freezing of the electrolyte may crack the
battery container or damage the plates.

Specific Gravity

Freezing
(Corrected to 80°F (27°C)

Temperature

1.280 -90°F (-69°C)
1.250 -62°F (-55°C)
1.200 -16°F (-27°C)
1.150 + 5°F (-15°C)
1.100 +19°F (- 7°C)

A battery charged three-fourths or more is in no danger of
freezing, so batteries shoulc be kept at least three-fourths
charged in winter weather.

7.3.3

Storage—If the equipment is not going to be used for more
than one month, the battery should be removed and stored
in a cool, dry place. During extended storage, it should be
checked periodically and recharged as necessary. A battery
left unused for a long period of time is subject to the
crystallization of lead sulfate on the plates; this deteriora-
tion will adversely affect future performance.

7.3.4

Testing on the Unit—The electrolyte level should be
checked and corrected, and the battery should be visually
inspected. Signs of damage or serious abuse, like excessive
corrosion, a cracked or bulging case, or cracked cell covers,
will mean that the battery has to be replaced. A hydro-
meter test also can be performed.

The voltage of each cell of the battery may be checked with
avoltmeter to be sure that each cell is properly charged. It is
possible that a single cell of the battery has gone bad and has
become incapable of holding a charge. This will be evident
either through a low battery voltage, or a low individual cell
voltage. Figure 18 illustrates the use of a special voltmeter
to check the battery. Any voltmeter can be used, and the
voltmeter should indicate between 1.7 and 1.8 volts per cell
for battery temperatures between 70°F and 90°F (21°C
and 33°C). If any cell indicates a low voltage and the
situation cannot be remedied by charging (as described in
Section 7.3.6), the battery will have to be replaced.

It is possible for a faulty battery to indicate sufficiently
high cell voltages on a voltmeter, but still not perform
satisfactorily on the unit. This is because the voltmeter



Electrical System Schematics

f TO HEADLIGHTS
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FUSE +
{
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‘\— LIGHT SWITCH
GENERATOR «7
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REGULATOR AMMETER
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FIG.27 HD-11 CRAWLER TRACTOR, HD11G CRAWLER LOADER (S/N 6427-up;
17214651 through 17116000; 29C14651 through 29C16000; 46Y14651 through 46Y16000)
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T-76847
FIG.28 11-B CRAWLER TRACTOR (S/N 16C16001-up; 25L16001-up) —m—u——d
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Electrical Sj’/s,t“er'méw Schematics
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F1G.39 WIRING

SCHEMATIC

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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Electrical System Schematics

STARTING MOTOR— STARTER BUTTON

SPARK PLUGS HEADLIGHT

CONNECTOR ——

%
© SPECIAL
EQUIPMENT
GVO-
O{
| I p— BATTERY
¥ & !

DISTRIBUTOR || =

IGNITION COIL FUSE BLOCK

— AMMETER
M “" REGULATOR 12-V V STOP LIGHT SWITCH
\— GENERATOR ) LIGHT
TAILLIGHT * 7 SWITCH
IGNITION SWITCH CONNECTOR——/
’ T-23055
F1G.46 D MOTOR GRADER (Prior 120 S/N 7201)
STARTING
MOTOR STARTER
SOLENOID BATTERY

SPECIAL
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E[i['] EQUIPMENT
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£
ALTERNATOR 1]
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SWITCH
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| -STARTER
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PRESSURE
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SO, iGN
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NC

T-76853

FI1G.47 D MOTOR GRADER (S/N 7201-up)
54




Electrical System Schematics

Legend for Fig. 59

1. Circuit Breaker 11. Voltmeter
2. Circuit Breaker 12. Engine start clearing switch(FG85,95 only)
3. -Circuit Breaker 13. Cold start switch
4. Circuit Breaker 14. Cold start solenoid
5. Circuit Breaker 15. Coldstart engine temperature switch
6. Circuit Breaker 16. Engine oil pressure/hourmeter switch
7. Circuit Breaker . 17. Fullfuel solenoid
8. Circuit Breaker 18. Lamp diode(FG85,95 only)
9. Key switch 19. Starter
10. Hourmeter

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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Electrical System Schematics

Legendfor Fig. 64"

-1~ Circuit Breaker - e 9. -Keyswitch -
~2.Circuit Breaker s o 10; - Reversealarm
3. -Circuit-Breaker--— - =11 -Reverse-alarm switch
—4.--Circuit Breaker-- -~ - -+-12:--Saddlelock pin solenoid
5. CircuitBreaker - - -~ 13, —Moldboard-pin switch
6.--CircuitBreaker - - --14,--Beacon switch
-7 .--Circuit Breaker —— --15.---Beacon---
8. b

-Circuit Breaker

~ Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.



Electrical Systems Schematics

. \C; i
- " \Q
E
| ]

| *T i |

e

O

. _FIG. 73.345-B WHEEL LOADER .

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.
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ELECTRICAL SYSTEM
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Electrical System Schematics

LEGEND FOR FIG. 49

1. Flood light switch 21,
2. Cab defroster fans
3. Rear window wiper ER22,
4, Front window wiper 23.
5. Cab ground 24,
6. Instrument panel lights %25,
7. Key switch 26,
8. Ammeter 21,
9. Circuit breaker junction box 28.
9A, Stop lights - 8 amp %29,
9B. Tail lights - 8 amp *%30,
9C. Flood lights - 15 amp 31,
9D. Head lights - 8 amp 32.
9E. Starter switch -~ 15 amp 33.
9F. Cab heater - 8 amp 34,
10, Low air pressure buzzer 35.
11, Low air pressure warning light 36.
12, Light switch 37.
*13, Engine air heater switch: 38.
*14, Fuse
*15, Magnetic switch e
*16. Air heater o
17. Cab heater switch
18. Rear flood lights See "
19. Stop lights/tail lights Note )
“%20., Back-up alarm ;
NOTE:
COLOR CODE FOR FIG. 49
B - Black
LBl - Light Blue
Bl - Blue
Br - Brown
G - Green
LG ~ Light Green
Gy - Grey
O - Orange
P - Purple
Pi - Pink
R - Red
T - Tan
W - White
Y - Yellow
Br /W* - Brown with white tracer
O/B* - Orange with black tracer
Pi/B* - Pink with black tracer
Y/B* - Yellow with black tracer

< Standard circuit after Nov.

Alternator (integral) 40,45 or
50 amps

Electric ¥.I. P. shut off

Low air pressure switch
Starter switch

Back-up alarm pressure switch
Starting motor

Batteries

Stop light switch

Hour meter pressure switch
Hour meter

Optional flood lights

Optional turn signals

Fuse

Turn signal flasher

Turn signal switch

Head lights

Fuse and fuse holder
Resistor (part of integral
alternator circuit)

% Standard circuit after Feb. 1966

(S/N 11Y04904)

*%* Standard circuit after May 1966

(S/N 11Y05008)
1977
(SN 11Y05638)

Not applicable to
brush-type alternator

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel.

103A

(Added February 1989)



 Electrical Systems Schematics

LEGEND FOR FIG, 93

1. Panel Lights . 18. Starter Motor
2. Key Switch 19. Pressure Switch
3. Ammeter 20. Batteries
4. Cab Junction Box 21. Floodlight
;5. Brake Fluid Level Warning Light 22. Resistor
6. Low Air Pressure Warning Light 23. Fuel Shut-Off Solenoid
7. Light Switch 24. Stoplight Switch
8. Warning Buzzer : 25. Flasher Switch
9. Headlight 28. Flasher Unit
10. Pressure Convertor Stroke Switch 27. Flagher Warning Light
11. Starter Switch 28. Hazard Warning Light
12. Pressure Switch 29. Side and Flasher Light
13. Pressure Switch 30. Main Beam Warning Light
14. Back-Up Horn 31. Cab Connector
15. Stop, Tail, Flasher Light : 32. Diode
i6. Alternator 33. Warning.Light, Floodlight
17. Hourmeter
WIRING COLOUR CODE = - Z&is
B — Black GW  —  Green/White
: BL — Blue RB — Red/Black
BR — Brown RW — Red/White
‘G  — Green YB — Yellow/Black
LG — Light Green BRW —  Brown/White
GR — Grey GR — Green/Red
O — Orange BRY — Brown/Yellow
P — Purple BRG — Brown/Green
R — Red BRR — Brown/Red
T — Tan BLR — Blue/Red
DG — Dark Green , BLW -  Blue/White
W —  White GY — Green/Yellow
GB — Green/Black
GBR — Green/Brown
PB —  Purple/Black

Study SAFETY RULES in the front of this manual thoroug;hly for the protection of machine and safety of personnel.
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FR20 ELECTRICAL SYSTEM (S/N 31U00101-up)

NOTE:

1. Circuits are identified by a number, or by a number and letter, contained in a square box. Metal tags bearing
the circuit identification number are attached to each wire at ali connectors and / or connection points.

2. Components are designated by a number in a circle. The following list identifies each designated component
by its name.

LEGEND FOR FiG. 113

1. ARight front cab floodlight 35. Flasher unit

2. Right front head light 36. Turn signal switch

3. Right front side and turn signal/hazard flasher light 37. Hazard warning switch

4. * Right front side and turn signal/hazard flasher light 38. Light switch

5. Left front cab floodlight 39. Ether starting aid switch

6. Left front head light 40. Starter solenoid

7. Left front side and turn signal/hazard flasher light 41. Battery disconnect switch

8. * Left front side and turn signal/hazard flasher light 42. Starter motor

9. Front windscreen wiper motor 43. Ether start solenoid

10. Ignition switch 44. Thermo guard
11. Panel lights 45. Panel light

12.  Voltmeter 46. Heater switch

13. Diode assembly 47. Heater unit
14. Overstroke sensor switch 48. Rear windscreen wiper switch
15. Rear windscreen washer switch 49. Rear windscreen wiper motor
16. Hour meter ' 80. Turn signal/hazard flasher indicator light
17. Engine oil pressure switch 51. Cab floodlight switch

18. Air pressure switch Brake light switch

18. Front windscreen washer pump Excess fuel solenoid

52

53
20. Front windscreen washer switch 54. Alternator
21. Dome light 55. Batteries (2)
56

22. Neutral safety switch Alarm switch

23. Relay 57. Back-up alarm

24. Flow switch 58. Right rear flood light

25. Parking brake switch 59. Right rear turn signal/hazard flasher/tail light
26. Circuit breaker assembly 60. Registration number plate light

27. 10 amp. fuse 61. Left rear flood light

28. Rear windscreen washer pump 62. Left rear turn signal/hazard flasher/tail light
29. Parking brake “on” light 63. Main beam warning light

30. Emergency steering activated light 64. Flood warning light

31. Buzzer 65. Fog light switch

32. Brake system fault light

33. Low air pressure light

34.  Front windscreen wiper switch * Fitted to Bucket Tooth Guard (Special Equipment)

Study SAFETY RULES in the front of this manual thoroughly for the protection of machine and safety of personnel
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Electrical Systems Schematics
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