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CONDENSED SERVICE DATA

MODELS
1190 1280 1380 1430 1680
GENERAL
Engine Make .............. Jhan
Mo, of Cylinders ......oo--. ] 4 4 4 [
Bors . ... 104D Fuen
(3.03% in)
BAPORE o vonim s g nitomprt amnn ap mnn 114.3 mm . 114.3 mm-
(4.5 1R} (4.5 in.}
Displasemant . ..o 000 o0as 2.7 liter . 36 Mier 4.6 liter .4 liter
{164 . inab (219 cu, in.) (210 ca. i8.) (33 en, i
Compression Batio .. ....... i | 171 17 181 161
T TRl R T ] 12-Volt, Negative Ground
M. of Forward Speeds ... .. 12

* 1890 models with independent pto cloteh manufactured befors PULM. 1105285, or 1200 medels with continuoss
lpIF’F.III-.}'--'. 11062410 uso a 3.2 liter (195 eu. in.) engine which has a stroke of 101.6 mm (4.0 inches). All L2590

manufastured hefors

clatch

models manufactured after these osed 2.6 liter (219 eu. in.) engones which have a 1143 mm (4.5 inches} stroke. Service

procedures are the sgame for sither engine,

TUNE-UP
Firimg Order .....v0cinieen 128 1-2-4-3 J-a=f-6-2-4
Valve Clesranee (Cold) ., ... {125 mm

(RO Eny
Injection THODE « oo cueesee 167 BT 17* BTDC 17" BTDC 20° BT 26" BTG
Engine Low Idle Bpm 0000, T50-— =
Engine High Tdl=

iMo-Load) Rpm ... ..... .. 2A50- 23T 2450
Engine Rated Speed

(Foll Load]..oovimasina il 2300
Fower Rathing ....oconaiiaa 3T kW 46 kW 62 kW 66 kW B2 kW

{49 hp} {6 byl (T kp) {RE hp) {114 hp)
SIZES AMD CLEARANCES
Crankzhalt Main Journal
THSMBLEE - ceeirvnnnsons AT 48T mm- BRES-G0.68 mm &9 B4-60.85 mm
(249002 45905 in) [ZE240-2R245 im,) (2T49-2750 in.)
Crankpin Journal
Pratmeter .. coccicicainas G0, ET7-60.2 mm G845-60.46 mm  50.27-60.28 mm
(2.8730-2 3795 in.) (2 4080-2 4085 in.) (23T2-23732 in.)
Main and Rod Bearing
Running Clearanse . ... ., {}.05-0.10 mm
(0,020,004 i51.)
Crankshaft End Play ... ... 0065=0L25  mom— L1 6=k 25 mm
(2L in.} {000
OO0 in. )
Crlinder Bore .. ....._..... 100, 0451 (HLO6E miems
[ ORE- 300G in, )
Piaton THameter ... ....... 05 2506 58 mm
(R BE15-3.9323 in.)
Valbve Stem Diameter . ..... e A - AT mm
(LATEBATAZ in.)
Camshaft Jeurnal Specifications,

Ses Paragraph ... ... .. 1] i ] o8 8
CAPACITIES _—
Cooling System .......... A5 liters 14.2 liters 1;:-..?: liters

9 qta.) (15 gt=.| (16 qts. }
Crankease { With Filver) . . .. 6,25 liters T4 liters 12.5 Iil.-url_i
(043 s, ) (T8 ges.) {135.2 gia.)
Tranamission, Hydraulie i .
and DMferentinl Case . .. F1E libers. £2 liters
(29 1.8, gts.) (445 TR gts.)

Fluid Type

Case PTF Fluid or Hy-Tran Plus




CONDENSED SERVICE DATA CONT.

MODELS
1190 1290 1380 1480 1640
CAPACITIES (Cont.)
Final Diries (Bagh) ......... _ﬂ?. liters 6.4 liters 7.5 liters
. (25 U5, gt=) [T 1.5 gi=) (BULE. gta
Fkuni"l"}-pf-...-...... oS {Cape ET HB Flubd
Power Btoering . ........... 00 Liters 1.2 liters
(1118 qt) {1.5 11.5. qte:)
BRI T o Case TCH  Floid
Manual Bteering Gear...... 1.2 liters
: (1.3 LL5. gts.
Pl Type «oocorviiviniis Case FDL i
SAE 140
Front Drive Axie Diferentinol—
David Brown . .oovvnvnnns . — Biiters
’ (85 U8 gis.)
Flaid Type o .oxvvaiinis o Case FOLSAE 90 b
2 R A e e 18 i liters
{4.25 115, qts.)
Fluid Type . z =t ) FOL BAE 80—
Front Drive Axle Final 15
Dirive (Bach)j—
Dnvid Brown | - 0.9 liters oY
{1 U5 gt)
Fluld Type o iic vivnine = — Case FDL SAE 80— i
Carrars .. ....... - - By, — Y
: (1.5 1.8 gis.)
Flodd Trpe o coovvvenscs e ——(as= FOL SAE 90—
MODELS
1184 1284 1384 1454 1584
GENERAL
Englme Make ,........qq0-. rwrny
Mo of Cylinders . ... ._... a3 4 & | i
Hare ... .. 10K mm
(050 in. b
Atroke 1143 mm
(4.5 in.}
Dhisplecement ..o 0000, 2.7 liner w6 [iter b liter
1164 eu. in) #19 en. In.) - {320 ou. In.)
Compreasion Ratio .. ....... iT1 1™ 16:1
o1 T e P R R 12 wolts, Negative Ground
Mo, of Forward Speeds . .... 12
TUNE-UP
Firing Ordor | 1-2-3 1-3-4-3 I-5-0-6-2-4
"-'uhrn leumn 1I'-n|r.|:| (.25 mm
i (0000 in )
Injection Timlog .. ....... .. 15" BTDC 17" BTDC 17 BTDC 20° HTDC 25° BTDC
Engine Low Idle Kpm ... ., T5 =554
Engine High Idls
(Mo-Lead) Bpem - o.ooonn s e 25 EETE 24540
Engine Full Load Rpm _.. .. 3]
Power REGRZ ~..cvnvironrs 35 kW 456 kW B4 k'W il kW TE kW
{49 hp) (62 hp) {77 bp) {85 hpi (87 hp)
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CONDENSED SERVICE DATA CONT.
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MODELS
1184 1204 1394 1494
SIZES AND CLEARANCES
Crankshaft Main Journal
Diameter N A3 AT4-61 48T mm G66L-BEBE mm B9 B4-60.85 mm
{2 4580-2 45905 n. | (2 E240-26240 in. ) (27492750 in.p
Male and Hod Bearing
Bunning Clearance ..., 0,05-0. 10 min
(000200004 i, b
Crankshaft End Play .. ..... 0.05-0.25 mm L15-025 mm
{21,000 fim. {LO06-00010 in)
Cylinder Bore .....ov00v000 1060, 46-TUHL 66 mum
[ 203RE- 19396 in.)
Pistan Diametar ... couiaia 03, F6-550. 58 mm
139316-0.928 in)
Camahalt Journal Specifications,
Refer to Paragraph ... ... a7 ] a8 A= ga
CAPACITIES
Coaling System .. .......... £.5 liters 14.2 liters 153 liters
(0 1.8 qis.) (18 US. qi=) (16 & qis)
Crackease {with Pilter) .. ... 0.25 liters T4 liters 125 liters
(6.6 U.B gta.} (T8 U8 gis.) (182 115, qis)
Transmission, Hydraullc
and Differential Case—
Synehromesh ... ... 27.5 liters 275 liters 365 liters A2 litars 42 Iiters
(2 0.8 qis.) (20 U5, gta.) (aEs Us gtsy (4.6 U5 gis.l (448 TS, gis)
Booner SR . iccioiiiaia & i 12 lliers 4 liters 42 liters
(445 UB gts.} {508 gis) (448 US. gis)
Floid Tvpe .. ooovvvenne, Case PTF Flaid or Hy-Tran Plus
Final Drive (Bach) . ....i00. 2.3 liters .8 liters 7.5 liters
(25 118, qte) (T 1.5, gta.) (8 U.8. qta.)
Fliald Type ..cocesiisnes 18 ETHE Fluid
Power SUBEFINE v+ vvvnenaas 0.9 liters 1.25 liters
(1 U5 qt) (1.5 115, gla.)
Fluid Type .o covivraeina Caze TCH Fluid——
Front Drive Axle
Differentinl ,oocwscicaans § liters WOTE 1 MOTE 2 NOTE 3
(6.25 U8, gtsl
Fluid Type:..ccuuiisaias Case FIIL: SAE #0
Front Drive Axle
Final Drive (Bachh .. ..... 1.4 liters HOTE HOTE 2 NOTEAD

Floid Type . .cvovivvanans

(16015 qte)

Case FDL SAE 90

NOTE 1: Pricr to P.IN, 1ERE00], differential ca 1y is & liters (625 U5 gis.) and final drive capacity is 1.4 liters (1.5 s
ﬁs.]- P.LN. 11508001 and after, ﬂiﬂli‘nm eapacity s 4 Hters (425 U.5. ges.) and final drive capacity is 1 liter (106
=

.t )

NOTE & Prior to P.LN. 11518001, differential capacity is 6 liters (6.25 1.5, qts.). and final drive capacity is L4 liters (L5 U8B
%'ta.}. P.IM, 11508008 and after, differeatin] capacity & 4 Hters (4

gkl

[.5: qta. | and Bnsal drive esapacity is 1 liter {1.06

NOTE & Prior te P.LM, 11221501, difforential capaelty i85 liters (5.25 1.5, qts.) and final drive capacity fs 1.7 lHters (176 1.8
ive capacity is 1 liter (106

qta ). P.LN. 11221501 and after, diferential capacity is 4 liters (4.25 1.5, qts.} and final

1.3 qt.).

.
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FRONT WHEEL BEARINGS
All Models

1. A typical front wheel spindle,
wheel hub and bearing assembly are
shown in Fig. 1.

It is recommended that wheel bear-
ings be lubricated with multipurpose
lithium base grease using a pressure
grease gun after every 50 hours of nor-
mal operation.

To adjust wheel bearings, tighten
slotted nut (17—Fig. 1) to 95 N.m (70
ft.-1bs.) torque while turning the wheel.
Loosen the nut, then retighten to 40
N-m (30 ft.-lbs.) torque while turning
the wheel. Make certain wheel turns
freely. Loosen nut, if necessary, to align
hole for cotter pin, then install a new
pin.

SPINDLES
All Models
2. REMOVE AND REINSTALL.

To remove spindle (9—Fig. 1), support
front of tractor and remove wheel from

R

Fig. 1—Exploded view of typical front spindle
assembly showing component parts and their rel-

ative positions.
1. Cap screw
2 Special washer 11. 0il seal wear sleeve
3. Steering lever 12. 0Oil seal
4. “0" ring 13. Bearing
5. Bushings 14. Hub
6. Thrust washer 15. Bearing
7. Thrust bearing 16. Washer
8. “0" ring 17. Slotted nut
9. Spindle 18. Gasket
10. Dirt seal 19. Hub cap

FRONT AXLE

(TWO-WHEEL DRIVE)

side to be serviced. Remove cap screw
(1) and washer (2) which retains steer-
ing arm (3), and remove steering arm
from spindle.

NOTE: If steering arm (3) is tight on
spindle (9), reinstall cap screw (1) minus
washer (2) and rap head of cap screw
sharply to loosen steering arm. Care
should be taken not to damage cap screw
or threads in spindle.

Remove spindle and upper “0” ring
(4—Fig. 1). Remove thrust washer (6)
on all models and thrust bearing (7) on
1490, 1494, 1594 and 1690 models. On all
models remove lower “0” ring (8).

With spindle removed, upper and
lower spindle bushings (8 and 10—Fig.
2) can be removed from axle extension
(9) using a suitable puller or drift
punch. New bushings should be pressed
into axle extension until flush with out-
er surface of axle extension. Bushings
are presized and should not require
reaming if carefully installed.

Reinstall by reversing removal pro-
cedure making certain thrust bearing
(7—Fig. 1) and thrust washer (6) are in
proper sequence on 1490, 1494, 1594 and
1690 models. On all models, tighten
steering arm retaining cap serew (11) to
163 N.m (120 ft.-1bs.) torque.

TIE RODS AND TOE-IN
All Models

3. Toe-in of front wheels should be 3

Fig. 2—Exploded view of
front axle used on Models
1190 and 1194. Front axle
used on Model 1294 and ear-
ly Model 1394 (before P.I.N.
11504412) Is simiiar.

i
Eiégéai‘g
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Paragraphs 1-4

mm (% inch), measured between wheel
rims at front and rear of wheels. Toe-in
can be adjusted by lengthening or
shortening threaded tie rod ends equal-
ly.
Tie rod ends are nonadjustable. If
excessively worn, they must be renewed
as complete units.

AXLE MAIN MEMBER
All Models

4. REMOVE AND REINSTALL.
Refer to appropriate Fig. 2, 3 or 4 for an
exploded view of front axle assembly.
Disconnect drag link (manual steering),
steering cylinder lines (power steering)
or steering cylinder as necessary for
model being serviced. Support front of
tractor with suitable stand. Loosen
trunnion pin retaining bolt (15) about
five turns, then rap head of bolt with a
hammer to dislodge threaded insert
(23). Remove bolt and insert. Remove
expansion plug from trunnion pin bore
if so equipped. Screw slide hammer
puller into trunnion pin (4) and remove
pin. Raise front of tractor until axle is
clear. Remove thrust washer (21) and
“0” rings (2 and 22). Drive bushings (3
and 20) out of bore noting placement if
different in size or length. Models 1190
and 1194 have a blind hole at the rear,
remove bushing with a chisel.

On all models, drive new bushings in
until flush with housings. Bushings are
presized and should not require ream-
ing if carefully installed. Check trun-




Paragraphs 5-8

nion pin for fres fit and lubricate pin,
buahings, thrust washer and "0" rings
during assembly,

Check axle front to rear floal on
trunnion pin, Axle skould pivol Freely
with o slight front 1o rear Aoat. IF end
float 1= oxcessive, Tenew ErURRion pn
thruzt washer

FRONT SUPPORT
Models 1190 and 1194

5. HEMOVE AND REINSTALIL.
Front support Tfor Models 1190 and 1194
iz an integral part of the main [rame
casting. Ta renew front support, first
aplit tractor as sutlieed In paragraph
217, Remove side covers and engine cov-
ar guppoart framewsrk Deain engine il
Remove radinter hoses and radisfor.
Bemove battery and battery support
Eemove ail engine mounting bolgs. Dis-
conpeel all necessary pipes, conlroel
rode and electrical wiring, Remove en-
gine oil pan. Uae a hoizt and remove
engine. Remove any remaining eompo-
nents from maln frame and support
with & sultable lifting device. Remove
front mxle as outlined in paragraph 4.

Reassemble by reversing disassem-
hly prosedurs

Models 1290-1294-1380-1384-
1480-1494-15984-1690

i REMOVE AND REINSTALL.
Froni support (maln frame extension)
balta ta maln frame Jest Torward of
eagine. To remove front support, firet
remove engine side covers, air cleaner
msmembly, battery and sapporis, Dirain
transmission and radiator, Hemove oil

CASE INTERNATIONAL (DAVID BROWN)
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cooler mnd lines (M so equlpped), hy-
draulie pumps, lines and drive shaft
Remove radiator and hoses, Raise front
of tractor and remove front axle as out-
Heed In paragraph 4 for tec-whes)
drive models, or paragraph & or 25 for
models equipped with front drive axle,
Attach & hoist to front support asd
remove retaining bolts. Hemove front
support, i .

Reassemble by reversing disassem-
bly procedure.

. A
[F] -~ L
L AT 4
Y :
bt 0 A _a":-"\l N rip. 3—Exproded vew of
for— e W N front axie ussd o lie Model
c _,..-'i" ! (e ru-u:l;rm rmr;-;
B after). Rater
|)\ _.-\.ﬁ'; __{P._"‘ Tagand.
_.-'...;: » % |
G =" <=4

FRONT-WHEEL
DRIVE AXLE

All models exeept 1190 and 1194 are
gvailable with front-wheel drive. Two
different axles, David Brown and Car-
raro, are ussd, Carraro axles may be
equipped with standard or limited slip
differentinl.

DAVID BROWN AXLE

All Models So Equipped

7. TIE RODE AND TOE-IN. Front
wheel toe-in shoold be 0-15 mm (0-%4
inch} measnred from whesl rim to
wheel Fim at front asd rear of wheels
Toe-in is adjusted by lengthoning or
shortening the thresded tie rod ends
egually.

Tie rod ends that are ezcessively
worn must be renewed s complete
units.

B R&R AXLE. Front drive axle final
drives and differestial may be serviced
without removing entire axle and dif-
ferential housing assembly, However, if
howsing or trunnion pin are to be sery-
isod, it will bo pocessary to remore sxle
howsing assemhiy.

www.maskinisten.net
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SHOP MANUAL

To remove assembly, first disconnect
all steering lines and cap openings.
Loosen locknuts (6—Fig. 5) on trunnion
shaft cotter pins (31) until they are
even with threaded ends. Using care to
avoid damaging threads, drive cotter
pins (31) through trunnion shaft. Re-
move locknuts and washers from cotter
pins and remove pins (raise right end of
axle for more clearance). Support axle
and remove core plug (7) from trunnion
shaft bore with punch and hammer.
Use slide hammer to pull trunnion
shaft (33). Raise front of tractor enough
to clear axle and remove axle. Remove
thrust washers (36) and “O” rings (35
and 37).

To reinstall, reverse removal proce-
dure. Bleed steering system as outlined
in paragraph 58.

9. RENEW TRUNNION SHAFT
BUSHINGS. Remove axle assembly as
outlined in paragraph 8. Remove the
four trunnion shaft bushings (34—Fig.
5) using a suitable puller. Install bush-
ings making certain grease hole in each
bore is between the two bushings. Refer
to Fig. 6 for correct bushing place-
ment.

If trunnion shaft bracket (32—Fig. 5)
is to be renewed, remove bracket from
axle housing and remove dowel pins.
Loosely bolt new bracket to housing
and drive dowel pins in. Tighten bolts
to 203-244 N.m (150-180 ft.-1bs.)
torque.

Lubricate “O” rings and place in
thrust washer grooves. When reinstall-
ing thrust washers (36), “O” ring is
toward front at front position and to-
ward rear at rear position.

10. FINAL DRIVE AND STUB
AXLE. Left and right final drive re-
moval procedure is similar. To remove,
raise and support side to be serviced
and remove tire and wheel. Rotate hub
so drain plug is at bottom and drain
fluid. Remove end plate (12—Fig. 7) and
use pry bars to pull sun gear (15) and
shaft (1—Fig. 8) out approximately 5
mm (%g inch).

NOTE: Axle shaft seals can be damaged
if axle shaft is pulled out too far.

Hold axle shaft out and push sun
gear in until split rings (14—Fig. 7) can
be removed. Remove sun gear (15) and
thrust washer (16).

NOTE: Do no push axle shaft into axle
housing as oil seal damage could occur.

Bend tab washer (2—Fig. 7) away
from locknut (1) and remove nut with
special spanner wrench (CAS-1607).
Remove tab washer (2), planetary ring
gear (3) and bearing cup assembly (4).

Note number and thickness of shims (5)
and remove. Remove spacer (6) and hub
(7). Seal (10) in hub will be tight on axle
and should stay on stub axle as hub is
removed. Remove bearing (9) and seal
(10).

0il seal wear sleeve (11) should be
renewed if damaged or worn. Use a

Fig. 5—Exploded view of Da-
vid Brown front drive axle
used on some models show-
ing component parts and
their relative positions.
1. Steering lever
2. Rubber cover
3. Tie rod end
4. Breather
5. Steering link
6. Cotter pin nut
7. Core plug
8. Dowel pin
9. Gasket
10. Plug
11. Differential housing
12. Drain plug
13. Axle housing
14. Shield

18. Stub axle

19. Bearing pin
Shim

. Bearing pin
Steering lever
il seal
Bushing
Shield

3
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Paragraphs 9-10

chisel to cut through wear sleeve being
careful not to damage surface of stub
axle. Install new sleeve on axle making
sure side with inside chamfered edge
goes onto axle first.

Remove steering lever (4 —Fig. 8) and
bolts retaining upper and lower bearing
pins (6 and 10). Remove bearing pins

Bearing

110" riﬂg

Sealing disc
Breather
Steering cylinder
Pin

SREENEREER

Fig. 6—Diagram showing

1. 3 mm (1g inch)

2. 15 mm (19/g inch)
3. 55 mm (234 inches)
4. 3 mm (14 inch)

Fig. 7—Exploded view of Da-

vid Brown front drive axle

final drive showing relative

position of its component
parts.

L
12. End plate
Gasket

19. Planet gear

20. Planet gear carrier
21. Dowel

22. Lockplate

32. Trunnion shaft bracket
33. Trunnion pin

34. Bushing

35, “0" ring

36, Thrust washer

37. “0" ring

REAR TRUNNION SHAFT BUSHINGS
FRONT TRUNNION SHAFT BUSHINGS

jis7s

=y

T

= GREASE HOLE—

- 1 L
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Paragraphs 11-14

using jack screws in threaded hole of
bearing pins. Retain shima (7] for use in
resaeembly. Hold sxle shalt in place
while removing stub axle assembly Lo
prevent damage b0 oil seals. Remove
axle ahaft {rom housing

Remove upper and lower sealimg
discs (28 and 17T—Fig. 5), “0" rings (27
and 16) and bearings (26 and 15) From
axle housleg 113). Use & saitable puller
o remore wpper and lower bearing cups
from anxle housing. Remove upper wnd
Inorar shiokls (355 and 140

Remove seal (2—Fig. 8) from inasde
atub nxle il l_.rbirlp_' i Auikahle buﬂhing
driver, drive beshing (35 out ol seal end
of stab axle. Install new buahing from
genl ond entil it sents in stub axle
Imatall mew ofl sesl with lip of seal
entering hose firat.

To reassemhble, reverse disassembly
proceduré using care not bo let axle
shalis damaps ol s=als and noting pre=
lond must be set on bearing pin besr-
imgm and stub axle ':wn.r‘ing:l.

To set bearing pin preloml, reasgem-
bl unit minus shims {T—Fig, 8. Tight-
en lower bearing pin mounting bults Lo
g8 Mam (50 fr-lbs ) forgue i apper
bearimg gan meunting bolis to 20 Mom
(15 fi-the) torgue. Push stub mxle op
bight against bottom of axle housing
nod use a4 fesler gage to measure gap
bytwen upper bearing pin fange and
giub axle. See Fig. B Remove upper
bearing pin, then assemble ghims ao
tobnl thicknees s 0381 mm (00015 ineh )
less than feeler gage measurement.
Thiz will correctly preload bearings to
01015 mem (0UM4-0006 inch) when
full load is on axle Tighten spper besr-
img pin boltz to 68 M-m (B0 fi-lhs)
torqua, Refer to pur'uq_'n]:uh IT o &l
gtub axle bearing preload,

o\
, _“\

-

1
i

Fig, S==Expiodeg Wew of D e front diee
ateh aude ahowing componmen parte mad ek el
ahve poaiions,

1 Aule drive shaft . Gearing ple
2 H sesl 7. Hhim

1 Humhiag . Ghiih il

4. Jneering biver I 'Wiar akseve
b Tie el sl 0. Bearing {He
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il. WHEEL HUB BEARING
PRELDAD, To set stub axle bearing
prelomd, Install shims (5—Fig. 7) k-
ing o lotal thickness of 2 me (0080
ingh) next 0 spaeer (B Instalil ]ilﬁl‘ll"
tary ring gear (3 and nut (1) minas tab
washer (2]. Using spevinl spanner
wrench (CAS-1607), tighten nut (1) to
AE Nem (160 fr-Ibs b torgue. Maoni
dial indicator 30 point of probe contacts
outaide face af hub, S:e Fig 1k Mao-
sure and reeord amoont of end play,
Correet amount of bearing preload is
008018 mm (0O0S-0.006 iechk Sub-
tract shims eqieal to measured and play
plus 0,00 mm (004 dnch) from pre-
viasly installed shim pack to cbials
carrart hearing |'|r'-|lln:l|:|

Reagsem ble anit installing tal wash-
ir (2 Fig. T) and making sure flat side
af nut (1) feces inward Tighter nat w
208 N.om {150 ft.-1be) tormgue, then se-
cure with iab washer. Fill cach RAnal
drtve with 0.8 L {1 guart) of Caas FTH.
SAE 80 gear lubrieant or equivalent.

1% PLANETARY GEAR ASSEM-
BLIES, Drain fuld, then remove end
plate (12—Fig. 7). Remove lockplates
(22} and bolta retaining planetary gear
earrier (30) to and plaio (12), Mark gear
garrier, ping, pears and heanngs prior
to disassembly 3o they cas by reassem-
lled in their ortgingl positions. Hemove
currler, gears wnid bearings.

Resssemble by reversing dizsssem.-
hiy proesdure making certain gears,
hesrings and pins are reinstsbled in

Fig. W=To saf sl e
banniag pratcad, mowrd @ deal
indicalor @0 prabe contacis
facn of wises! hub, Weasnd
aad pay and refey fo ML

their original positions  Install Jock
jlates so they cover dowel pin holis and
tighten bolts to 40 N-m (30 fi-Tha)
torgue. Beiratall cond plate, tighten
balea ta 100 M .m (F5 De<ba ) Larcae atd
fill hub to proper lovel with Casze FIIL
SAE M gear lubricant or equivalant

13, AXLE HOUSINGS, Axle shalt
peal (2—Fig. 6) and bushings (24} can
be renewed with sxle housings in
ace,

If removal of housing is necesaary,
raise and Rauppart front of tractor nmd
remave Lire and wheal from side o be
gerviced. Drpin oil [rom dilferential
honsing. Capoeity = approzimately 8 L
(8.5 quarts). Attaeh hoist to axle hogs-
ing =0 weight is equally balneced. Diis-
eonnect steering linkage and remove
balts retaining sxie housing to diiferen-
tial howsing, then remove axie housing,
Remove final drive from axle housing if
MEEESSATY.

To reinstall axle housing, reverse the
removal procedurs, Tighten housing
moupling balts to 110-130 N-m {B0-95
fi.=Iba. ) torgue. FL diferential housing
to porrect level with Case FDL SAE &
perr lnhricant or uquh‘:drh[

1. R&R DIFFERENTIAL AS-
BEEMBLY. [hfferential assembly muy
he memoved with dilferentinl housing
and axle housing installed on trastor. It
is necesaary, howeaver, to first remove
fleft and right stub sxbe assemblios o
cutlined in paragraph 10
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With stub axle nssemblics and axle
drive shafts removed, remove main
drive shaft snd sieering cxlinder. Bap-
port differential unit on Acor jack and
remirve retalning holis, Corefully move
differential assembly cat of heusing
and lowit ta floar.

Reinstall by reversing removal pro
cedure. Tighten differential assembly
retaining bolts to 68 Nom (60 (t-lha )
torque and drive shaft bolts to 54 N.m
{40 fi.-1ba) torgue, Fill diferentlal 1o
orteet level with Case FDL 3AEF 90
gear lubrieant or equivalen

1i. OVEHHAUL DIFFEREN-
TIAL. Hemove differentis]l assembly
and place in 0 stand with Bange end
toward foor. Mark bearing caps ao they

’
-‘-
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cun be roinstalled in their original post-
tions and remove. Remove mdjuster
viogs. Remove differentiol bevel ring
guar and cige ag an assembly

Hemove pinion shaft locknot (31—
Fig. 11}, then sirive pinion shaft
through flange (28] and carrier (1)
Front epacer (23], ghims (23) and rear
spacer (24) should remain on pinion
shaft as it is removed, Remove remain-
ing bearing eops and shims from cas-
rier (1) ns necessary. Tnepect bearings
and spacers on pinkon shaft and renew
R NGEEERTY,

Mark end plate (3), cage (14) and bey-
el Fing gear {15) a0 they may be roas-
semblod in their origingl positlone. Re-
rgve cirrier beprings and separabe snd
peate 48] from cage (14). Remove axle

Fig. 13—Te %6l pinion weefl peofrmsion, instell speciad food s
{IB-EI) in cieies howsing a4 shown Aefar fe Fig. 73 and lo dexf fo
deesmise thicknesrof shives eguiredo corracilydeds ha'f peotrision

THICKHESS OF
EMIMS NEEDED

www.maskinisten.net

Paragraphs 15-16

Eeard, pinion gesrs and pin (0L Sepa-
riste bevel ring gear from cage as Beces-
BATY.

Bevel ring gear and pinion shaft are
serviced ai matched sets vnly and mesg
be inatalled as such.

If bevel ring genr and pinion shaf,
pinton shaft bearings or carrier are
renewed, pinion shaft protrusion msst
b st s ootlined in paragraph 16,
Renssemble by reversing dissssembly
proeedure, Adjust enrrber bearings il
bavel gear hacklash as outlined in pora-
graph 17

16 FINION SHAFT PROTHRL-
BION AND BEARING PRELOAD,
Bpecial ool [DE-E28) is required {oset
pinion shalt protrosion on David
Beown wxie, samd all bearings, eups and
spacars o b used in final sssembly
sl be installed

Awmmpmble pinion shalt in carrier
minus shima | 1B=Fig. 111, oil seal (27},
apacer |24, sealing washer (20), [eoni
EpaceEr |22, ghimy (21) or rear sracer
(24), Install Mange (28], retainiog wash-
er (30, amd focknut (31) on pinion shalt
{181 and tehten lockaut ontil all end
play of pindon shaft s fust romoyved,
then tighten locknut just & small
Affidifl inoke 1o ﬂlghtl_l'- |;||'|l|nr|.1l bear-
ing=. Install special tool in eorrier bear-
ing bores as shown in Fig. 12 Install
ahaft (CAS- 12966, proeche amd spoeer
(CAS 1608 ond locknut JCAS-19%28-4)
of special ool so probe point lightly
contacts face of pinion shaft gear.
Tighten locknut to lock probe in this
jmsition. Using a feeler gage, measore
and record amoont of gap beiwesn
spacer and probe. Ses Fig 13

GAP BETWEEN SPACER
PROBE

1"




Paragraphs 17-19

Mote protrusion corpection maork
wtohad an ond of Elin'mrl. shaft gaar, Thix
will ke 0 ora plua () oF minus (— )
dimension. Mote that dimension is giv-
en in thousandths of as inch

Moting that special (ool has a boilt in
dlimenaivn af ©OE0 inch (078 mm |, sub-
stitufe actoal gap measnirement and
ghaft ecorcociion number for fgures
shoven In the Tollowing exaomple Lo de-
termine thickness of shims (18—Fig.
11§ needod to coreectly set pinian shalt
protrision.,

Tl bullt in
dimensian

Adel ar subtract
ili mension
wlehed on
piaian shaft

Resall is setling
dimeneion A"

Meazored pap .

Minus =etting
dimension “A"
determitid
ahove

Resull =
thickness of
shirms regoired

AN i (.76 mm )

(S e, UGS i b
(UGS T, 1 140 mm )

——t

o =025 In. (0,63 mm )

0,080 in, (.77 mm)

Remove special tool, pinion abaft and
Inner boagring cup. Assemble correct
thicknews of shims inte housisg bore,
then reinstall inner beoring cup. Be
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sure cup seats againg shimz and hoas-
ing sounterhare

Reassemhbe pin shalt with spacers
(2 and M—Fig. 11} waing 1.27 mm
(00068 inch) thick shims (230, but with-
ouat spueer (25], 01l dexl (27) and sealing
washer (2%, Install flange (28], washer
(307 and nut (30} on pinion shaft ond
tighten mot to 190 N.m (140 FL-The)
arigue. Turn shaft in both directions o
geat bearings, then mount & dial indica-
Eor on carrier ap probe contacts end of
pinien gear a3 shown in Fig 14 end
maeasure shall end play. Remove pinion
phnft and reduvoes thickness of shims
(2 —Fig. 11) an amount equaal 1o mea-
sured ond play. This procedure will peo-
vide zero end play and zero preload.
However, o toleranee of ]r|1.|:l uf milEus
00 mm (00E ineh) s aceeprtalbe,

Reinatall pinion shaft with all apuc-
ers and seals, Tighten retniming sot s
B0 Mo {140 TL-1ha.) torgue,

7. DIFFERENTIAL CARRIER
BEARINGS AND HEVEL GEAR
BACKLASH. On all models, adjust-
ment of differectial carcier haarings to
provide proper bevel gear backlazh and
bearing adjustment is correlabed with
pinion shaft protrasion adjustment as
outlined in paragraph L6

Install diferentiat assemhbly, but do
ot securely Eighlen carcier lsearing
caps. Install adjustor rings and turn in

M. 18=0.2% mm
B CELASH

12

(0. 007=0,M%2 inch)

until end play of difforential in snrrier
ia loga than 005 mm (0002 inch) with-
mil preloading bearings. Mount dial in-
dicator as shown in Fig. 156, then move
carcier assembily aideways as reqoired
ta olitain eorrect bevel pear hacklash of
(L1 E-0 258 arn (IANET-0.01E ineh) by loos-
ening one adjuster ring ope notch ot =
time and tightening opposite @djustes
ring the same amount each time. When
bevel gear backlash and differential
carrier bearings are propecly adjested,
install mdjuster ring locks aml tghtes
carcier bearing cap bolts to 163 Nom
(120 fi-1ha ) teraus,

18, MAIN DRIVE SHAFT. Main
drive shaft consists of a sliding voke,
drive ahaft tube pnd two wuniversal
joints. To remove sliding yoke, mark its
position for r'rl.ns,qnmhl_l,' an  farfect
splines, unserew threaded eap and alide
alip yoke off splines. Use conventional
procedure fo renew universal joints,

Install drive shaft with stip yoke at
differential end and Lighten bolts 2o 56
Mom (40 LT ) torgue

19, R&R TRANSFER GEARBOX,
Dirain oi] Trom transier case and trans-
miasbon. Capaeity s approximutely 42 L
(44 guaris), Remove front drive shaft,
Engnpe froct-wheel drive, than pemove
o ipaut sphaft lange retainkng aud (20—
Fig. 146, Remove platfarm ar eab, if
equipped, & ootlined in paragraph 348
or 344, Bemove fuel tanks Disconnect
seleckar cable from selesctor shaft (4]
Bemove lefit and right shift lever haus-
ing2 from tronsmission top cover. Re-
meve holts from tronsmission toqy cav-
ar, remove wedps and slims hetween
top cover and eluteh housing, und re-
mave top cover using o siuitable haist.
Eemove bolt (37) and locknut (), then
alide coupler (38) connecting Lru_.ls:-l.'l:'r
goearbox input shaft 1o {ronsmission
bivel pinfon shaft rearward, Hemow
seloctor eabbe bracket (443 and hydray-
lie pump inlet pipe connector, Soppor
tranaler pearbox with & hydraulic Jack,
then remove gearbox msuting bol ts amd
lower gearhox from tranamisaion hoas-
Iag.

Whean reinstalling, laminated gasket
(1=Fig. 16) must be the same thickness
as original gasket, or layers peeled off
to allow coupler (E2) toalide freely cnto
inpat shaft {12) and berel pinkan shaf,
Tighton transfor pgearbox meunting
bholts to 165 Nom (130 fi-lhe | torgoe.
Tighton output shaft Mange nut (20) to
a torgue of VS N.om (140 f-lbs.)
Instull transmisslon top cover with
wiodge and same thickoess of shims
thet worn romoved. Tighten three mid-
dle ™ ineh bolts securing resr axle
housing to bop cover to 205-245 N.m
(1560180 fr-lbs.} torgue, Tighten re
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mainder of tap cover mounting bolts to

110-13¢ N.m (B0-85 fr-lbs.) torque

Tighten drive shaft fange belte to 54

Nom (40 ft.-lba) torque. Complete in-

auliltlun by reversing removal proce-
ure.

20, OVERHAUL TRANSFER
GEARBOX. With transler gearhox re-
moved, disassemble as follows Remove
end plates (3 and 46—Fig. 16} nd
shims (36). Mote positben and (hickness
of shima (86), Dirive input shaft (12) and
jdier - shalft {#4) oot of lmnning' 123
Remove lnput gear {13}, Remove front
hearing and cup (16L Remove sutpot
flange (20}, cork seal (22) and washer
(21}, Bemove ol seal housing (26) and
output shaft end cover (43). Note thick-
ness of shims (33), Drive catput shaft
(19) oot of housing (2}, remove the aix
bearing pads (18) and bearing and eup
{27). Remove bottom cover (9) and drive
roll pin {7} out of selector fork (§) and
memove selector shaft (1) Remove se-
lector fork, fixed gear (30} and sliding
gear (2. Remeve outpul gear (17) and
idler gear (155, Remove seloctor ahaft
oil seal (5] and core plog (41),

Clean and inspect all parts for exoes-
sive wear of damage Labeieate all
parts during reassembly,

21, Imetall idler gear (15— Fig. 18§
into bottom of transfer genrbor hoos-
ing (2). Install outpat gear (17) into
hoasing with hub for sliding gear en-
gagemeni towards front housing.
Place fixed gear (300 nskde siiding gear
(20} and install cutpot sheft {191 into
rearward side of hotiom hols in hoos-
img, pushing it theough output gear (17)
and partially throwgh fixed gear (30)
(il alota on aide of fxed gear (30) go
Bgainst cutput gear (17). Spacer (31)
and bearing (32) muost slready be as-
pemfibled an output shaft (185, Instull six
bearing pads in ootput shaft, coneave
side against shaft, ns it s pushed

outpat gear {17) wnd fxed gear
(), Install resar bearing cup (325, gas-
kot (42), rear cover (430 and cable
brackot {44) minus abima (23] Tigheen
boliz 1o 27 W.om (3 fi-lbs.) torguan
Install front bearing (27) and hushing
(23} on cutpot shaft and drive front
bearing cup {27) into bousing (2). In-
wtail oil seal (25) in oil seal hossing (26
and install oil seal houging on transfer
gearbax housing. Tighten bolts o 27
Nom (20 ft.-lbs.) torgee. Hit end of aat-
pat shaft (18) with a plastic hammer to
eeat bearings and cups.

Mount dial indiester on transfer genr
hox housing {£) se probe end contacts
end of oubpul shaft (19). Meaasuro and
record end play of output shaft. End
PIIE tolerance §s 0-0.06 mm (00002
inch) for new bearings and 0.06-0.10
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mm (0E0.0M 1achi lor oeed begs-
iHgs,

To determine proper shim (33—Fig.
161 thickness, subtract (025 mm (L]
ineh ) from dial indisator measurement
if new bearings were Installed, or sub-
tract 0076 mm (L0 fnch) from dinl
indieatar measurement if ariu‘i ral boar-
ings are reassl The resolt is the re-
guired shim thickness to provide rec-
ommended end play,

Remove renr bearing cover (43) and
install correct thickness of shims (33},
Reinstall ctver and tighten bole to 27
MN.om (20 Mi-lha.) torque. Rechock end
play and ndjust shim thickness, if nee-
assary, if not withint tolerance.

Install gil seal (5—Fig. 16) inte hous-
ing (21 snd place trunnion pins (40) 6
sedetor fork (61 [nstall selector fork in
housing, making ¢ertain trunnion pins
engage slob in :|.|n:|.|.m gear (20, Ingendl
solector shaft (4) through ol seal (5)
and selector fork. Align roll pin holes in
salector fork and sbhaft and install roll
pin (7). Install eare plog (41), sttom
orrer gasket (2) and bottom cover {5}
Install fange (20}, cork washer (22),
washer (210 and locknut (20). Tighten
locknut to 190 N-m (140 ft.-Tha)
larigue,

22, Instull aller shaft (34—Fig 16)
and benring mssembly throagh rear of
hoasing and drive it through idler goar
(15). Install rear hearing cap (45) wnd
end plate (46). Tighten bolts to 27 N-m
(20 [1.-Ibs.) torque. Dirive front bearing
(16) onto idler shaft {34) until seated.
Inatall bearing cop (16) and end plate
13} Tighton bolta to 27 ¥-m (230 [t.-1ba)
torque smd kit idler shafl () Lo seat
hearings

Moant dial indicator so end of probe
contacts end of idber ahaft (34— Fig. 16).
Mensure and record amount of  end
play. End play tolerance is 0-006 mm
(0-0.002 inch} for new bearings and
(0, 0501, 10 vy (T4 imeh ) for gl
bhearingz

To determine eorrect shim (36 —Fig.
L6} thickness, subfract (025 mm (0T
inchj From dinl indieator measurement
if mew bonrings are geed, or subiract
(U078 mm (000 dnch) from dind indica-
tor mensurement if original bearings
are réused. The result is the required
thickmess of shim# needsl to obtain
dealrse enid play.

Remove rear end plote (46— Fig 146)
and imstall correct shim (38} thicknoas,
Beinstall end plate (46) and tighton
bolts to 27 N.m (20 fe-lbs) torgue.
Hecheck end play and adjost shim
thickness, if necessary, If not within
required tolerance,

2. Install impat shafi (12—Fig. 16)
and bearing assembly through front of

Paragraphs 20-23

housing {2) wnd input gear (130 Tnatall
bearing eup (14} and ond plate (%)
Tighten bolts to 27 Nom (10 f-Iha)
torque, Dirive rear bearing (11} onto
inpot shaft (12) until seated. Install
bearing cup (11) and end plate (46),
Tightes bolts to 27 N.m (20 fi-lbs.)
targoe. Set end play in the aame man-
ner ag cutlined in parsgraph 29

Fig. 1§=—=Expioded vaw of ranifer peanbor used
with Jawd Hrowm fronf drive as showing oom-
avenal pacis aad Bl redelive gonilane.
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Paragraphs 24-27
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CARRARO AXLE

Oin traciore o equlpged, & Carrars
Type 79019 mechanical front drive
axle 15 wsod on Model 1394 with prodoct
identification number (PN} 11503001
and nftor, Model 1494 with P.LN
11618008 and after and Model 158 with
PIM 1120150] snd after. A Corraro
AR front dreiee axle is vsed on Mesdel
150 prior to PLN, 112205001 amd all
PES) tractors g0 equipgesd, On all other
models oguipped with u Carrare me-
chanbeal front drive axle, sithes an AEL
or an AEZ2 axle iz psed, Service proce-
dures For AEI, AE2 and AKD nxles are
the same

All Models So Equipped

24. TIE RODSE AND TOE-IN. Fruni
whoel toe-in is measared from wheel
rim tn whesl rim at front and rear of
wheels, Toe=in shonld be =5 mm (0-3/16
inch ) on tructors with Type TOR 18 mxle.
Omn all other bractors, the-in shaold be
=15 mm (0=0716 [nch), Toe-in |5 sd-
justed by lengthening or shortenkag the
threaded tio rod ends equalby.

Tie rod emds thai mre excesgivaly
worn muet be renewed s complete
units,

25 R&ER AXLE ASSEMBLY. To
remnowe front drive oxle al:l-eln].li].', ol e

14
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i1 Sl e W Tie pind
diil. Huskirg {1, Tie mel a3
A5 Btk pvie sl IE. [Hrt sl

and support front of tractor, Remove
drive shaft and disconnest all stearing
lines and eap sgeenings, Mark positions
af bushing caps (26=Fig. 17 Support
axle assembily on Noor jack and remove
baeehing caps. Raise (ront of tractor and
remove axle mssembly.

To reinstall, reverse removid jroce-
cura making eertain boshing waps are
reimstalled in their original positions.
Tighten mounting bolts to 210 K-m {155
ft.-lbs) borgue. Bleed steering sestem
as outlined in paragraph 59,

6. PIVOT BUSHINGS. To ronaow
axle pivat hughings (2 and 'HI-_F‘ig,r. iTh
first remove axte as outlined in park-

Flg  18—fafove diisssm-
Bifeg dfifferanbisal carnior,
plars slipsment merks (4
aad ) aw ghos for repoak
fioming of Dushings sad of
sl carries, (i Typs FOO 14
arhn, o gan carrar (B}
ignmant ¢ o Aepa e

graph 25. On AEL AED2 and AED axles,
put marks {B—Fig. 12} on oil seal car-
rler and differential earrier 2o seal car-
rler can be reinstalled in original posi-
tion, On all axles, put mark (A) on dif-
feremtinl carrier amd axle housing in
fline with hwle in bBushings prior to
removing bushings, Hemove ofl seal
carriar, then pry huuhing: from thaias-
ings. Hemowve sleeve (4—Fig 17) and
thrust washers (i and 18} as neces-
BATY.

Imatall new "0 ripgs in pivol bush-
ings and lubriesie with grease before
reinatalling bushings. Mako ecortmin
holes In bushings are aligned with
mairks made previoualy on case and ear-
rier housing (Fig. 185, Install oil seal
currier aligeing mark on earrier with
mirk on differential carrier.

Models With AE|, AE2 o+ AET
Carraro Axle

. FINAL DRIVE AND STUR
AXLE, Raise und support front of trae-
tior, then remove Lire and wheel, Roate
hub {4—Fig. 19) until drain plug (18) 12
ot buttom, then drair oil Trom honsing.
Remowe bolts retaining end plate (18} o
bub (4) and install two maide stods

site oach other in hob. Remove ond
pliste (19 with planetary gears. Remove
snap ring (15) and sum gear (23, Sup
port hob with & choin holst Homowes
Toeknast (22 and EHceEr (249 D Modal
6% and early Model 150, remove amd
retain shims {Z—Fig. 20), On all mod-
els, remove planetary risg pear and heb
sagamhbly.

To remove stab axie (43=Fig. 1T aml
pivot housing (32), remove folt seal (34)
and i) =eal (23] Loosen nots secoring
stub axle to howsing. Disconnect tie rod
ernds (40 and 47). Digconnect steering
cvlinder from right-hand steering arm.
Remove bearing pin covers (27 amd 33)
and ahims {28 and 33), Use specin] pull-
or (CAS.1652) to remove bearing pins
(31 wnd 355, Remove stub axde and hous-
ingr masembly.
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Eemove stub axle mounting nuts and
stpurale axbe from pivei hoasing. Ke-
move bearing, throst spacer, hushing
{44) nnad oil seal (45) as nesesaary.

When reassembling, be sure lip of ofl
geil b8 bowards inside of stub axle ard
ehamfersd side of thrust spacer faces
away from bearing. Heat bearings o
120°C (250°F) maximum prior to in-
stallation

To reinstall, reverse removal proce-
dure while noting that slot in stub axle

Ay HM—Espladad view of AEY Carvaro frowl

drive axs foal drive Uil seed on 1530 and sany

-5 trachovs showing Somperaant nants mna' i
Fadalve poaificor

1. Bearing 1 Cerwpheyg

L Timelard 10 Flasmery gesr (o
L Hab 17. Dimia gy

A Besring 16 Hish corver

5. Waaber 1B PlinMars ticy pear
& Saal i Rasg ring

1. Saal 1. Sans ring

8, Bemring retal ey 2 Bun pasr

§. Waihar = Laathinil

ok Maowwt gear % Wasker

il. Fewrings = Bie

2 Wisher . Eparer

o, Pewrirg retairar BT, Bajgpast grar

. Rl pin B Ensg ring

drive sssambly wesd on
1790, 1384, 1300 and 1480
modeds armd aanty 1504, 1484
End 1584 modes sheming
comparanl pans and Vel
FaRfiory

BEFffss apnpepu=
£

SEFENEYS
F

L -

|

5

mELR

fpart g

. Baas vingd
mounting flange mizad be installiad over
brasther hale In =wivel housing as
shown in Fig 21

MOTE: H stub shafl baaring |8 renewesd
of Modal 1630 and apry Model 1504,
bearing preload must e sl &8 owtined in
paragraph 20 belors instaling oll seal
{33=Fig, 17 and fall paad (24 ).

[nstall stub axle and swivel housing
onto axle housing, then install upper
and lower bearing pins (31 and 35— Fig.
17} with bearings, Be sure fange of
bearing ping seste againat the heuaing,
Adiust swivel bearing preload ax oot-

ned in paragrapk 25 Complete reas-
sembly by reversing dizassembly proce-
dure. Tighten ring gesr retalning not to
1200 N m (885 fi.-lba). Lubrleate swiv-
ol bearings with multiparposs lithiom
hagst gresse, Fill hebs with eorrec
amount of Case FDL BAE 50 gear lubri-
eant o squivalent

25, BWIVEL BEARING PRE-
LOAD. Bhims (28 and 3B—PFig 17) are
used betwoen swivel bearing cups and

BRAEATHER HOLE ]

Paragraphs 28-29

bearing eovers (27 and 39) to adjest
bearing preload. Correct setting is (40
mm (LG inch) prefoad on each bhear-
ing. To set bearing preload, install law-
er bearing cover withoot shims and
tighten mouniling bolts Lo 280 N m (205
o T Liory e, Install all abims which
were removidd from epper and lower
ping, pluz an additional 0.5 mm (0020
inch} shim, on the upper béaring cup.
Inatall upper bearing cover and tighton
mounting bolts evenly In sequence
ehown (Fig. 22} antil all up asd down
movement of swivel housing is alimi.
nated, Tap bearing pin cover and turn
gwivel housing from side {0 side to
assure bearings are seated, Continue (o
tighten upper cover bolts, If necessary,
untill &ll up and down movement is just
removed, then measure gap botwoan
upper bearing cover snd axie hoosing
ueing & feeler goge Remove upper and
tower bepring covers and all shims.
Remove thickness of shims equal to
meansred gap, then divide remaining
shims aqually betwesn upper aad lower
bearing covers. Install an additienal
.20 mm (0008 inch) shim under each
bearing cover to provide specified 0.40
mum (001G inch) bearing preload, then
tighten cover bolts to 280 N . m (206 fi-
bz} torgue. Tighten stub axle mount.
ing nuts to 180 N.m (85 (t.-lhs.)
targue

23, WHEEL HUB BEARIMNG
PRELOAD. Model 1650 and early Maod-
el 1684 equipped with Carriro AES
axles are equipped with taper roller
bearings and bearing preload ks et by
adiusting thickness of shims (25— Fig.
20). On all ather models, axles sre
equipped with ball bearings and pre-
lowd is controlied by spacers (2 and 24—
Fig. 19y Preload ks not adjustable on
these models.

HOTE: Boaring prelosd musi be sel be-
fore insiniing oll seal [33—Fig, 17} and
fadl maal (34 ),

To set preload, install cing (26—Fig.
Hl) and original amount of shims [(25)

h ';‘ :.-q. ¥
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Paragraphs 30-33

removed during disassembly. Inztall
washer (24) and locknut (Zi) Use spe-
clal sockol (CAS-VELR) to tpghten lock-
nut o 1900 N.m (385 frelbe) Lorgue.
Install special fixture a2 shown in Fig.
23 on whesl hub, then use a torque
wreneh to measurs pmount of torque
neshbed to turn wheel hab,

Correet bearing prelosd requires 234
BNom (3 inc-lba) torgee to torn huah,
Add or subtract from shim thickness
(25—Fig, 2 untll eorrect preload is
obtained

Afwr prelosd is correctly mdjusied,
remove ring gear aasembly and inatsll
obl aenl and falt senl in hub Reinstall
ring gear with eorrect amount of shims
and tighten leckmui to 1200 N.m (B85
fo-Iha. ) Lorgquee.

M. PLANETARY GEARS, Drain
wdl from hiub, then remove planetsry
genr earpier (19—Fig. 19 or 18—Fig
®, Mark loecation of planeinry gear
pins and gears in the carrier so they can
be reassembled in their eriginal poas-
tions Remove roll ping (14, then drive
planstary goear plag outward from gooar
earrier, Cup plugs (16—Fig. 1% or 15—
Fig. 20) will be driven oot with pins
Bemiove gears, thrual washers, spacers
and benring rollers. Keep these parts
with their respeclive gear pins,

. I¥-——When seftimg shapl nuly bearing e

Joan on Modely 1564 and 1880 ukd apecal Bi-

fuare g @ forgue wreach do chedh  Revgue
repuired fo fur wheal fral,
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Rg. f3—Proper [ighfenisg
agEance weed lo Ansiell
baaring pie cover polar fo
SRy Denih] @A preicsd.

Reassumble by reversing disagsem-
bly procedure, Apply sealant to cup
pligs before instaliation, Moke pertain
that motch in earrier gasket and deadn
holé in carrier is akigned with nolch in
wheel kub, Tighten retaining balts to 20
HNom (60 ft-Ibs.) torgue. Fill hab o cor-
rect level with Case FDIL SAE 90 gear
lubricant or sgquivalent

3. AXLE SHAFTS. Axle half-
ghafts (7 and 12—Fig. 21), bearing {5)
and ofl seal (4] can be renewed with
axle housing in place. Refer 1o para-
graph 27 for removnl of fAral deiva,
swivel hoosing and stub axle. Loosan
hearing lock serews (31, then pull axle
shaft from howsing uslng a suitahble
slide hammer puller. Use a paller
remive ofl seald from housing.

([ER -
11 Heusira
12 Hharl chadt

Imstall new all seal with fip Cacing
imwnrd. Lubricnte seal lip before in-
stalling axle shaft, Be sure bearing is
seated in howsing bore, then tghtin
upper and lower bearing lock serews (F)
b seedre Bearing

32, R&R DIFFERENTIAL. To re
move front deive differential assembly,
it i first pecessary to remove final
drives and stub shalis as outlined in
parugroph 27, Remove axle shaflts s
outlined in parngraph 81, Remove axle
housing as outlined in paragraph 25
Remove differential corrier mowsnting
holte snd remore differential assembly
from housing,

Ta reinstall difforential, reverse the
remaval procedure. Tighten differen.
tial carrier retaiming bolts te 87 N.m
(65 ft.-1bs ) torque, Fill axle housing to
corpeet bevel with Case FDL SAE W
gear lubsicant or sguivalent

13. OVERHAUL DIFFEREMN-
TTAL Piaes difTerential wnit In a stand
with pinien shafl pointing dowmward,
Murk |:Hz-|r"|;|1g Chps andd earrier I'll'Jl.lEEﬂﬂ
B0 caps can bo reinstalied in their origi-
nal pesitions, Bemove bepring cops and
bearing adjusior rings (3 and 35— Fig
251 Remowe bevel ring genr nnd diffor.
ential assembly from carrier housing,

Mark position of 01l seal carrier aa
ghrwn B Fig. 18, then remove carrier,
Using spectal spapner wrench (OAS-
LEiT), remove pinfon shaft leoknouot




SHOP MANUAL

l6—=Fig. 25). Uas a saft hammer to
drive pinion shaft oul af bearings and
carrier, Remove benrings, zhims and
bushing from pinion shaft and carrier
A3 TECESIATY,

Mark end plate (37}, bevel ring gear
14} and enge (4) 5o they can e reassem-
Wed in their ariginal positions. Remave
carrier bearings (B snd 36) sz neces-
sary. Beparate end plate from cage and
remove #ide pear (20) and [frietion
plates. To remee cross-shaft retaining
'DEI'I-F (25 ar 20), remove Lhe CHEE st
(38 that ks aliymed with one of the pins.
The remaining two ping are alignod
with end plate locating dowels {33), 1se
o punch b drive the twe relaining ping
and dowel plas out of cage, Drive long
eroas-shaft [21) out of cage, then re-
mave the bwo pinion gears (22 and 22)
and throst washers. Drive short cross-
shalta (24 and 310 out of cage, thenm
remove erome-shaft block (26) and re-
mainitg two pinfon gears and thrust

ra. Remove side gear (27) and
frietion plates. Remove bevel ring gear
(3} 1= necessary.

Bevel ring gear and pinion shaft are
gervicid gz & matehed set only. If hevel
ring gear and pimien shaft, pinlon shaft
bearings or carrier are resewed, pinion
shaft protrosion niset be set as outlined
in parsgraph 25,

Reaszemble by reversing the disas-
semhly procedure while noting the fol-
lowing special [nstroctions: Ho sure
tabs of frictlon plates (3 and 34—Fig.
25} engage the grooves in difforontial
cage (d) and end plate (A7), Tighten end
plate nuts to 48 N -m (35 ft.-ths. ) torgue.
When renewing carrier bearings (6 and
il heat bearings 1o 120°C (250°F)
maximum before installing. Heat ring
pear bifore instulling on differaniial
cajre. Tighten retaining balis to 8 ¥, m
(65 ft.-Iha ) targue,

Check and set friction plate end play
ws patlined in paragraph 34, Set pinion
shaft protrusion as cutlined in para-
graph 35, Adjust differentinl earrier
bearings and bevel genr hacklssh as
cutlined in paragraph 3%

M. DIFFERENTIAL FRICTION
FLATE END PLAY, To check and
play of friction plates, mount o dial
indientor sn |;|I:‘|:||‘;|-E extenids |.hr|;||l|!|;h nxle
ghaft apening and contneis end of one of
the slde gears. lusert a screwdciver or
oiher suilable ool through opening in
side of differentinl cape, pry side gear
upward and messare end play,

Correct end play is 008-0.20 mm
(L0108 inch) End ploy con be sd-
Justed by replacing 2.8 mm spacer with
a L) mm spacer (1 and 40—Fig. 55)
Banew Mretion plales if end play = still
BXCEaaive

£ Thrin) wasbsy 2 Kall prs
8 Neiainkeg pin 1. Dl pria
T, Cree-ahafi 8 Fririien piaie, miisr

Hepeat procedure for frction plates
and side gear on appoRite sde,

15 PINION BEHAFT PROTRU-
SION AND BEARING PRELOAD.
To set pinton shaft protrosion, install
bearing cups and eones in carrier hons-
ing. Use a bolt, washers and nut &s
ghown in Fig. 27 to hold bearing cones
in plaee Tighten bolt and nub wntil
bearing cones are difficult to turn,

Install carrier bearing caps (1-Fig.
27 an carrier keusing snd tighten nuts
B 200 M-my (150 ft<[bs.) torgue. Meas-
ure pid rocard diamoter of bearing bore
A Pince s ahaft (35, having o diameier
of ot jeast 25 mm (1 inch) and having o
eross hole drilled threugh it aeross
bhearing boess as shown in Flg 27,
Meazure and record dinmeter (B) af
shaft. Uslnga deplth gage mossure from
top of shaft to face of inner bearing
cone (Fig. 28) and record measurement
(C—Fig. 27].

To determine correet fhickness of
shims (11 —Fig. 25} required to obtain
desired shaft protrusion, use the fol-
lowing caleolations: Subtract diameter
of ahaft (B—Flg. 27 from depth page
mezssurement (Ch Add this ri i
one=hall the diameter of srrios hosr-
ing bore (A). The result (8 dimension
(EL Then subtract dimension etehed on
pinion shaft gear face (dimension is in
millimeters) from dimensism (Ej. The
resalting dimension will be corpeet
ahim (11—Fig. 25) thickness bo tnstall
to properly set pinion shaft protrusion.

Ingiall correct thickeess shim (11—
Fig. 25) an pinion shaft with chamfered
side townrds gesr end of shaft. Press
inmer hearing onto shafl wuntil soated
agrainat shim.

www.maskinisten.net

Paragraphs 34-35

i
Togd

45 Aruiiling ring . Sl
M Wearing W Friton plaw, |ensr
7 Emdl plicte i

Ta st pinion shalt buring profood,
assemble pinlon shaft in enrrier minoa
geal (17—Fig. 25) ond seal carrier (19].
Install spaeer (18] wnd n shim {14) that
i= 0.5 mim (0.020 ineh ) thicker than ori-
ginal shim removed during disassam-
bly. Install outer benring come and ofd
[pcknut (16) Tighten locknuat to 450
Mem {330 ft.-lbs ) torgue. Rotate pinion
shafi to seat bearings, then mount a
illal indtientor so peobe cantacts end of
pinion shaft. Move pinfon shaft and
record end play. Disassemble pinion
shaft and recues shim (14—Flg. 25)
thickness an smount equal to measured
end ploy plus 0.5 mm {0020 [geh) to

I
Fig. 2F==Dagras asowing maffhod af sscowlag
pinkan baarkaps in sumpond housing o sfow ey

g measwrEenl (e e
1. llearing sap
2 Dwpih e A Balt
B [kt adafy T Wui
L Waskey i Waahey
E Basrng s ¥ Resrfag rups




Paragraphs 36-38

oblaln desired preload of 0.5 mm (00020
inch) an pdnion shaft bearings,

A Frar roerect ghim thickness = dotér-
mined, reinstall pinion shaft assembly
using a sew locknut Tighten lockeuat to
450 W .om 1330 fi-1bs. ) torgque. Siake nut
tix groove In shaft 19 preven: loosening
ol mnt.

A6, DIFFERENTIAL CARRIER
BEARINGS AND BREVEL GEAR
BACKLASH. Pinjon shaft protruosion
and bearing preload must be properly
sl before gdjusting differential carrier
bearinge, Install difforential anit in
cirrler Bonsing making certsin ring
gear ks aligned with drain hele in ear-
rier as shown in Fig. 20, Install bearing
suppart caps, bt da not tightes retain-
img mats secorely ot Uils ctlme Install
hearing pidjuster rings wod turn adjus-
tEF Fing an FiBg gear aude of differential
until ring pear contocts pinfon gear,
Then turn adjuster ring on side agpo-
gite ring genr unfil all bearing end
clearinee is removed, bot do not pre-
load bearings. Mount dial indbeptor as
shorwn in Fig. 30, then hold pinion sheft
prad move ring penr to check hacklash
Turn adjuster rings as needed to move
rimg goar sidewnys o obdain recom-
mended backlash of GCI5-10ES mm

(O ANHE-01 0 inchl Loosen adjuster ring
P moteh nton time and 1.5||:|:|1.l.':1 i el
gite ndjoster ring the same amount
when setting hacklash

www. maskinisten.net
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Fig. 30—0ia) ingNcafor roda

whoukd be spained ouiler B of

ey @esy focth when moaswy
Backieai

1. Fall p=s
2 ddmadar ring
3 Dial pdtiatar

Afver hevel gear backlash iz properly
adjusted, turn sdjuster ring on each
gide of differential elockwiee two
notches b provide recommended bear-
ing prelosd. Tighten bearieg cap
mouniing nuts to 200 N.m (155 ft.-lbs)
torque, then recheek for eorrect bask-
lssh. Drive roll pin (1=Fig 30 6w
notch of esch ndjuster ring to securs
i juatment

Models With Type 709/ 19 Carraro
Axle

7. FINAL DEIVE. Laft ard right
final driva removial pmch]urr 1% alini-
tar. Raige and support front of tractor,
then remove tire and whesl Hemove

n' . . e )
Align Ring Gear And Drain Hole

drain plug from emd plage and drainoil.
Bemowe the two serews secaring hahb
enver (22 Fig. 31) to hab housing (5)
Pry cover loose and remowve cover and
plametary gears, Hemove snap ring, sun
pear (19], spacer (L&) ancl waiher (17)
Remove lolts retaining planetary ring
gear hub (2], then insesl] four of the
holis imbo theeadesd holes i ring pese
hub to remove ring gear. Remove outer
hesring (6}, then tap hob ussembly (51
aff swivel hoasing

Toa remove swivel housing (1—Fig
a2), disconnect steering oylinder Trom
left-hand steering arm. Disconnect tie
rod end from swivel housing arm. He-
move upper and lower swivel pins (9
and shims (10), Withifraw swivel hous-
ingl feom axls housing.

Inspect buakings, bearings and ofl
senles and renew if necesnTy

To reinstall, reverse the removal pro-
cedure while noting the following
items HRefer to paragraph 38 to et
gwivel bearing prelosd. Lubricate lip of
oil seals prior to cesssembly, Tighten
plasetary ring gear bolts evenly in
steps to a fnal torque of B8 N.m {65
ft.=Ihs.),

Labrieate swivel bearings with mul-
tipurpess ithivm base grease. Fill hubs
te correct level with Case FINL BAE 80
pear lubricant of eguivalent

34, SWIVEL BEARING PRE-
LOATLL Shims (1F—=Fig. 32) are wsed
betworn swivel pin {9} ad housing (1)
to sdjust bearing preload, Coreect pres
load setting 14 (2 mm (LR ineh) T
adjust, imstall botiom pin without
shime and thghten bolts to 83 N.om (80
ft.-lhe.) torgue. Support the welght of
the axte with & jack under bottom pin.
Instnll top pin without shims or holts
making wire hearing cono in [ully
wentod 1o cup, Mezaore the gap belween
flarge of swivel pin and swivel housing
iFig. 34}, Select shim pack which is01-
2 mm -0, 008 inch ) less than the
gup messgrement. Divide shim pack
equilly and install half i0f the shima
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ogndder top pin apd other half under hot-
tom pin.

MHOTE: It unabla 10 divide shims equally,

Tighten pin mounting bolts to 82
N-m (60 ft--1bs.) vorque.

L
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g 5"-" |
'%._| i

=

i
—,

Wwww.maskinisten.ne

I3 PLANETARY GEAHRS. To re-
move, raise and support front axle, then
remove tire and wheel, Dreain il from
wheel hab. Remove two screws securing
cover {22—Fig. 1) w hab, then pry covs
er loogs and remove cover and planats-
Fy gears,

Remeove retalning ringa (12) and re-
taining plate {16} Mark sach gear and

1
Py
MIJ‘_H
St ¥ 1
"-\._\_:r__'__
o Fig. Si—Exploded view of
i s final oive assamidy used on

- Trgs FoR- 19 Carpro Frant

| Savivsl haaEing
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I Hub ooeer i plarstary
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Reder he dext

Paragraphs 38-42

shaft eo the gears con be reinstalled in
their original positions if reused. Re-
move gears, bearing rollers and throst
washers.

Inspect parts and renew Bs neces-
STV To reassemble, reveras Lhe diaas-
semhbly procedure. Fill whesl hub 1o
porrect level with Case FDL SAE 20
gonr lolsrieant or sguivalent

40, AXLE SHAFTS. Axle half-
shafts (4 and 0 —Fig, 34), oil posl (3) pnd
bushing (£} can be repewed with axle
housing in place, Refer to paragraph 37
for removal of final drive and swivel
housing. Full sxie skaft from hoosing.
Remove ofl seal and bushing asing suit-
able slide hammer puller.

Install new seal with lip facing in-
ward, Lobrieate zeal lip before rein-
atalling axle shaft. Complete installa-
Lien by reversing remoral procedune,

41, R&R INFFERENTIAL. To re-
meve front difecential, drain ol from
axle bouzing and remove axle assembly
[rom bractor as sutlined in P‘!lBﬂTth
&5, Sepport swivel howsing and whaal
hob 85 an pssembly using a suitable
hoist and sling. Remove swivel pins,
thin remove each final drive ag & eom-
plete assembly from axle housing.
Withdraw axle shaftz from housing,
Ramove differential earrisr Bousing
micunting nuts, then use two M0 bolts
in threpded holes in earrier howsing o
geparate carrier from axle houging. Use
g suiiable hoelst o P diferential as-
pembly out of axile houwsing,

i3, OVEHHAUL DIFFEREMN-
TIAL. Plage differential assembly in a
stand with Aange end polnting down-
ward, Pul Wentiflcation morks on k-
ing cape and earrier housing so eaps can
be reinstalled in their original posi-
tiona. Hemove ndjoster locking plates
[ 1-—Fig. 35), bearimg caps () and adjus-
ter rings (21 Remove differential from
caFrier,

Remose ofl sedl earrier (170 Using
gpecinl sparner wrench (CAR 1597), re-

19




Paragraphs 43-44

mve pinfon shaft locknut (155, then
drive pinion shaft (7) out of carrier,
Remove besrings (11}, spoesr 112) and
ghima (1 and 131 a3 neceasary

Remove carrier bearings (4) using a
suitable puller. Hemove bevel ring gear
misunting bolts that are aligred with
plnkon gear shaft (24), then turn kois-
Eng so retainimg pin §25) Falls oul
Ihruugh r:||:|g: FEar balt hole. Remove
remaining ring gear moanting balis

@@

CASE INTERNATIONAL (DAVID BROWN)

and remove gpear from housing i neces-
siry. Push pinion shafl out of hoosing,
then withdrow pinion goars (22), wido
gearas () and friction plates rom
hoosing. Remove mxle shaft boshings
[rom differential case us necessary.
Bevel rimg gear (6) and pinicn shaft
{7l &re serviced as o matched ==t only
and must be installed a5 such, I bevel
ring wear ned pinlon ahalt, plalon shaft
bhearings or carrler bousing are res

9
< D [
B v JH i,
&y = "'ﬂ?a_
= 5185 ) o A
S > |. R - -
) BN e it
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& Diffanmlisl carrer beusny 16 ] sl . Findow skah
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newesd, pinion shaft protreshen most be
gt a8 putiined in paragraph 44

Reapsemblo by rovorsing tho cizas.
aemhiy procedure while noting the fol-
lowing special instructions Imstall
backing plate (20} on side gears first,
then altereately assemble friction
plates begioning and ending with a
phl'.l.- with tabs (105 J‘lh'g;n pin hole in
pinion lJ'in.'fl:{El_l with hele in ease, then
install retaining pin (251 Apply Loctite
270 to threads of rieg grar mounting
bolts, then tighten to 70 N-m (52 fL-
Ibg.) torgue,

Check friction plate end play as out-
lined in paragraph 43, Adjust pinion
ghafll prodrusion and bearing praioad =z
outlined in paragraph 44. Beinstall dif-
ferential in carrier heusing making
aure Fing genr (s aligned with housing
draln plug (Fig. 361 Adjust bevel pear
backlash and carrier bearing prelosd as
cutlined in paragreaph 45

4. DMFFERENTIAL FRICTION
PLATE END PLAY. To cherk frictins
plate ond play, plaes differential s
sembly in & vertical position, Mount a
dial indicator so probe extends throwgh
mxle shaft opening and contoets the end
of ane af the side gears. In=ert a screw-
driver or othor suitshle tos] throogh
apening in side of diferential cage, pry
giide gear upward and measore end

play.

Coreect end play 1z 003403 mm
(] 0E ineh)h End play can be ad-
Jasted by replacing 2.8 men thick spacer
[ — Fig. 15 with a 2.8 mm thick Spaswr
plate. Renew friction plates if end play
is still nod within specified tolerance,

Repeat procedure for plates an oppo-
qite gide.

44, PINION SHAFT PROTRL-
SI0N AND BEAKING PRELOALL
To ==t pinion shaft protrusion, instsll
bearing cups in carrier housing. Install
carrtor haaring eapa (9—Fig. 35) and
tighten nats to 188 Nom (1456 fi.=1he)
torque. Install besring cones in carrier
using & bolt, fint washers and nat {Fig,
&%) to hold bearings in place. Tighten
pat and balt antil hearing cones are dif-
ficult to furn.

Mensurs and rocord dinmeter of car
rier bearing ecap bore (A —Fip 35),
Place a 21 oft (3), baving o dinmeter of
ab lenst 23 mm {1 nchl and having
crosy bole drilled chrough I, across
hl‘."I.T;I'I.i' bﬂrﬂ i3 !JI'DWI:L .‘I!EHL'II’E I:I.I'Ilj
recoed diameter (B of thaft. Inaert a
depth gage through hole is shaflt and
measure distance () from top of shaf't
Lo Faece of inner bearing cone.

To determine correct thickness of
shims (10— Fig. 85) required to provide
degired piafon shalt protrosion, wse rha'\




SHOP MANUAL

Tollowing calculations: Subtract dinme-
ter of shaft (B—Fig. 88} from depth
page mensurersent (C). Add this figure
o ope-half the diameter of carrier
bearing bore (A} The result is dimen-
gioh (E). Then subtract dimension
etened on gear end of pinion shaft {di-
mension is in millimeters) from dimen-
#lon (E}. The resulting dimersien will
bt eorrect shim (10—Fig. 25 thickneas
to install to properly set pinlon shaft
profrusion.

Install correet thickness shim (10) on
pimion ghaft with chamfersd side to-
wards genr end of shafi, Press inner
hlBH"iF.:E come onto shaft ontil sosted
against shim,

Ta set pinion shafl bearing preload,
aszemble pinion shaft ip carrier minus
seal (16) and saal earrior (17), Install
spacer (12} snd a shim 0.5 mm (0020
ineh] thicker than original shim re-
mioved durlag dizsassembly. Install out-
er bearing cone pnd the old locknuot (15)

Align Ring Gear
P ith Drain P
 —

Ryrr=r'y

lug

Tighten logknot to 450 N.m (330 ft.-
Ita.) torgue. Rotate plelon shalt (o seat
bearings, then mount a dial indicator so
prﬂ’hﬂl contacla end of pi.nlnn shaft.
Mave pinion shaft and record ead play.
Disnsgemble pinion shaft and reduce
shim thickness an amoant equal to
measured end play plus 0.5 mm {0,020
inch) to obtain desired bearing preload
of 0.5 mm (U020 inch ),

i5. DIFFERENTIAL CARRIER
BEARINGE AND BEVEL GEAR
BACKLASH. Pinion shaft protrusion
ard bearing preload most be propery

Paragraph 45

get before adjusting differential earrier
bearings.

Install differential assembly in cor-
Fier ]'H.H.IE.i.Hu; -|Fi.“. 361 Inatall hrurlng
adjuster rings and enrrier bearing enps,
bt do mol tghten bearing cap nuts to
firal torgue at this time, Turn adjuster
:'i1'||: on ring gear side clockwiae until
ring gear contsets pinion gear. Torn
adjuster ring on opposite side clockwize
until all bearing end clearance is re-
moved. Tap on bedring eaps with & plas-
tic mallet to allgn bearings. Mounl &
dial indieator so prnh-n contnets optor
tip of ring gear tosth, thon hold pinion
shaft and move Fing posr in each direc-
tion b check backilash, Move ring pear
gideways 1o ebhiain recommended baek-
lagh of 0,)5-0.25 mem (0006-0.010 ineh)

lomsening one mdjuster ring one
roteh at a time and tighiening opposite
ndjuster ring the same amount each
time.

After bevel pear backinsh s corcecthy
sat, torn the adjoster ring on dach side
one-half to one notch elockwise Lo pro=
vide desired Bearing preload. Tighten
cartier bearing cop nuts to 210 M.m
{155 ft.-1ba.) targue, then recheck for
eorrect backlash. Install locking plates
in mches of adjuster fings to secure
adjustment.
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Paragraphs 46-49

TRANSFER GEARBOX

All Synchromesh Modeals With
Carraro Axle

6. REMOVE AND REINSTALIL
Remove drive shaft. Drain oil from
trunsfer gearbox and transmission
mpeg, Deain el tanks. Remove drive
shaft. Disconnet selector cable from
gearbox selector arm, then remove ca-
hle bracket from frame Hemove fosl
tank croszover pipe. Push selector arm
renrward to disengage gearbox gliding
eluteh from tranamisaion drive con-
pling. Bupport transfer gearbox, e
maove meunting bolis and lower gearbox
from transmission Bousing

To reinstall, revierse the removal pro-
cedure, Tighten mounting nuts and
bolts to 183 MN.om (190 fE-lbe ) Lorgue.
Fill tranemission howsing with Case
PTF Fluid, Hy-Tran Plusor equbvalent
Auaid.

47. OVERHAUL. With transfer
genrbox remnoved, dissssemble sz fol-
Jows Dieive roll pin fewm selector fork
(4—Fig. 59 or §8—Fig. ) and shaft

n B
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CASE INTERNATIONAL (DAVID BEROWN)

Fig. 4i—~Cross-seciional
riow of irenefer geariaa

not sxcwed 0.3 mm (J.O0Z 7
[ =T
2 Traeenimicn divie o jila
L o ring
4. ddjumiing srrew
b Trussm |mien bavel primn
ahal

. lnput ahall ]
T, Trdermrsl baim whati

i Chetpet sl
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Remove aliding sluteh and ssloetor feck,
Remaove snap rings (1 and 2, then drive
input shaft (6) rearwurd from housing.

g 10
\
) ;’%};@

B Ciprreiing bevr

M. Oeraling Sak d clavis
8. | porrr wkeeling hkat't
. Srlersar Sewer

T elesiar ji

RE. Eelestar fark

Shall

Briip rird

Taruwil wusber

Birings
Cluteh larss
Faling olawchn
T Fngag

iz

Remove drive gear (4] and bearings.
Remove snap rings (11 and 17), then
dreive intermedinte shaft (14} rearward
from hoasing. Bemove gear (13), spkaeer
(16} and bearing. Remove output shaft
frunt and rear covors (26 nnd 351 Press
outpat shaft (24) out through front of
hoiwsing. Dirive roll pins oot of selector
linkage and disassemhble linknge a5 nec-

T

(lean all parts and inspect for oxees-
g1V WELT Or dhmt.gq.'. Rernaw ontpud
ghaft oil seal (29) and selector shaft oil
seals: Lubricate lip of seals with grense
balore reinstalling shafta.

Hesssemble by reversing the disas-
sembly procedure. Tighten outpet shaft
cover mountivg balts to 27 N.m (20 M-
Ibs.) torgque. 10 o new fnpat shaft (6],
sliding clutch sssembly or (ransmission
drive coupling is inetalled, transmis-
aign drive oupling clesranee must be
adjusted as outlined in paragraph 45

48, TRANSMISSION DRIVE
COUPLING ADJUSTMENT. The
transmission top cover must D e
moved to measure clearance (8 =Fig
41} between tranafer gearbox inpai
shaft and transmission drive coupler
(2} If clearance exoeeds 4.3 mm (0.012
inch), dizengage snop ring (3] hat
hidds drive eoupling adjusiing screw
{4k Turn sdjusting screw until clear-
apce jg legs than 3 mm (O iach),
then reinstall snap ring oeer adjusting
ACMEW,

Powar Shift Modele With Carrars
Axle

9. R&R AND OVERHAUL Ti re-
mave traneler gearbox, frél drain ol
from gearbox and trenamizsion case




SHOP MANUAL

Remove main drive shaft, Disconnest
pelactor cable from sslector arm (23—
Fig. 42). Remove mounting bolis and
lower gearbox from transmission case,

Te dissgsemble, remove sslector
shaft (1) and forks {34). Hemove frant
angd rear covers (21 and 18), Prive out-

Model L1 may be equipped with
maniual steering utilizing a recirculat-
ing ball type steering box bolted to the
gearhoy eover.

REMOVE AND REINSTALL
Model 1180

M. To remove stoering gear i,
pemave steering whoel (4—Fig. 48 and
"'\__lll.llt sl (51 Diseonneet eontrols and
wiring tw imstrument panel Remove
I drop orm (1T—Fig 44) and unbolt and
romovn instrument paael sz 8 umit
~ Unbolt and remove steering gear as-
pembly from tranemission noting spac-
or (6, T and 24—Fig. 44) placement.
Beinstall by reversing removal pro-
e,

pul shalt (100 gut of housing amd with-
draw drive pasr |17 med riiding elutch
nseomhly

Inspicet parts and renow if necessary.
Resiiow ol sanl (200 in front eover,

T reassem ble, revarse the disassem-
hly proeedure,

MANUAL STEERING GEAR

STEERING GEAR AND
COLUMN OVERHALUL

Modeal 1190

5l. INSASSEMBLY. With steering
gear and steering wheel removed, re-
move locknut (6—Fig. 43) and unscres
adjustuble bearing cone (7). RBemove the
12 losse bearing balls (00 Remove hath
hall not pegs (17 and 2 —Fig. 44) and
shima (18 nnd 21 ), then withdrow steer-
ing shalt (19-Fig 4%) and hall ot
assembly (16) from bottom of anit
Lower bewring race (10) and spherical
poat (10} enn pow be remeved from
stoering calumn (14) and ruhber bafe
(1% from steering shalt (19), Unscrew
ball pot agsembly (16) from steering
ghaii (19 and reirieve the 25 logse sies]
babls (171 Remove locating scraw (20—
Fig. 4} and withdraw cross-ahaft {15},

Il eross-shaft hoshings (1 and #5—
Fig. 441 are to be renewed, note size anad
location before removal for proper in-
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Paragraphs 50-51

Fig. dF-: Exgdoged wow of Shniring owiamn amd
mlated parts for TTO0 mogeis squipped Witk

manuaf stearng.

L Cay 11 Bphewinsl i
i N 12 Rubdes bafls
L Wasdiri 18 feromamel
i Sterring whesl 14 Hewring ralees
B Thst aesl A6 (freies mark

Lamknut 1. Fiswreag cul
T Adyasiabils fesd N (A8 17 Hiel badl
1 ring 18 Tragster tuke
B Sniel bidls 19, Hieeriag aball

Wb daveEr bEarmyg rew W Wrastrul Gey

b

=
=

Mg, H—mﬁrmmmﬂn
FiEleg pants used o0 TTRD modnin sl mavs

rlaarkny

Fuawhing (laag) i, Tyl wiyiedd
E Bsaring beix B Crowe-abalt
L Caaked B Tab washer
i Humg i1, Hali pun e
L Drernd 1K Bhim
L e TR, Hosker arm
1. Epacer lumading serew
i Tesyg link e : shin

Tt whamlaf = Hall
wHE B Tab washer
Wi T Dk maks B Epacer
i Bar . Mmbeag shary
1, D aiti B Clerr plug




Paragraphs 52-57
1 2 3
e e

B 7 MO SHIMS
Fig, A5—Waw shosing mathod of EeCIng
Ehims for corract ball nut pralapd, Teiee o pure-
graph 83 for procedoe,

stallation. Lubrication holes in bush-
irgrs {1 nnd 25} and gearboy (2) must be
nligned nnd eroas-shalt (151 must turn
freely,

G2 REASSEMBLY. HKemive irans-
fer tube {18--Fig. 43) and place ball nut
{18} over ball troek on |lower ead of
gtepring shaft (191, Insert steal halls
{87h into kall mut wntil full, place re-
maining balls in transfer tube (18} with
grease and fit tubs to ball not, Flsce
rubher baffle (12) in groove on steering
shaft and neort up through housinge

Pasition rocker arm (19—Fig. #4] in
#loeering box (2) with atop down. Rein-
winl] crosa-ahaft (15) and secure with
lseating serew {51

53 BALL NUT PEG PRELOAD. In-
ginll nne ball nat peg (5—Fig. 45) minus
ghimz {18 and 21 —Fig. 44) and tighten
the two enp serens securely. Install soe-
ond hall nut peg {4— Fig. 45 and tight-
on the two cap sorews evenly only until
inmner end of pey cmuses ball nut ta
lightly bind. Using o feeler page, msi-
gurit gap botween ball nut peg (4) and
rocker arm {2 S Fl—ﬂ,u. 45, Shims
{18 nrd 21 —Flg 440 to be w=ed in final
pasembly  should be 00250076 min
{0001 -0 inch) less than mensured
gsp (G—Fig. 45), [Mvide shims as agual-
Iy as presibile wetween the two ball nat
s {17 and 22— F"i“; 4} for installa-
tinn and secwre bolls with tab washees
{16 nwd 2

54. STEERING SHAFT END PLAY.
Imsert spherical seat (11— Fig, 43) on
steering =skalt (18) with flat fnee down,
then instull lbwer raee (100 with roand
foco in spberical seat (11h Drop in the
12 [opse bearing balls (9], Install 0"
ring (8} in groove of adjustohle bearing
cane (T) and thread opte steering shaft

24
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{15 untdl all play ks removed from bear-
ing assembly, Shaft (19) should =till
turn freely. Back off adjustable bearing
eome (71 44 turm b0 provide L0LOTE mm
(0.000:0.008 inch) eed play of steering
shaft. Hold adjustable bearing cone in
pozition, install locheut (6) with re-
cezsel side agnlpst sdjustabile earing
cope and tighten to 18E N.m (120 fr-
Iba.) toraquoa

DRAG LINK
Model 1190

55 ADMUSTMENT, Drag link ends
are servieed as 4 unit only and must be
renewed s such. Adjust lengih of drag
link {11 —Fig. d4) a0 spimlle contacts
alop on uxle before bnternal H-TFIFiTIlﬂ:
gear gtops wheel movement.

POWER STEERING

Hydrostatic power steering is option-
al on Model 119 and standard on all
other models, Hvdrostatic ateering sya-
tems wre comprised of & puenp, steering
{control} valve and stecring cplinder.
Tractors sre ateered hydraulically with
po mechanica]l fink between steering
wheel and front axle.

Power steering pump For 1190 and
1184 models 2 & 16 Lomin. (42 gpm)
Hobourn-Ealon pump having o remoto
reservolr Eun!'.uiﬂ.i:rlg Alter amd lireather
aasamblies, All pther models use o 105
L/min. (28 gpm}) Sundstrand pump uti-
lizing differently arranged remote fil-
ter, breather and reservidr systems ofF 8
reservair a8 an integral part of the
purmp,

All models mse an Orbitral (GSP-11K
oF DEP-125 steering valve. Serviee pro-
cedures are similar for either valvs,

FILTER
All Modals

6. The steering system ail Rlter
(17—Fig &8} ia beeated In the reservoir
(18h Mote that in some applications, il-

Fig. d—Expioded view of
Hobowrn-Eaten mtesring

2 Helsining rirg
18 Man il jate
B {lesbing

B, Dawpr

B Retaining rirg
= Hirdla! wplee amuy
B {hwilet enine
ER. Hewsrvoor

ter ia relecated to & remote reservolr,
Manufacturer recommends repewing
atepring gyatem oil and obl filter after
wvery WK hours of operation. Recom-
mended ofl by CASE TCH Fluid or
equivalent. Hefer to the following table
for approximate grstem capacities

1104-1 154 .- o B L
(L0 gt}
A1 MMher Madels | 1.2 L
{1 gt.k

BLEEDING STEERING SYSTEM

Side Mounted Steering Cylinders

57. Fill resarvoir to proper level with
apecified Auid nnd raise froat of iractos
until front wheels elear the ground.

If steering pump has been drained,
remewed o overhnoled, it will be neces-
sary Lo prime pump, Plece fuel shut-off
in STOP poeaition and wee sturter to
turn englne over for 10 or 15 seconds.
Push fuel shat-off to BUN position snd
#art and ron engine for 10 or 15 see-
ands, then shut off engine. Hepeat pro-
oefure nml leave engine running at idle
speed.
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Manifold Port Timing Grooves

Fig. & Fe=iTran invlailing manifolc plafs, ba aurs
wde with ponl Gming preaves feces away from
PUTRER COVE,

With engine running al kle spoed,
turn steering wheel one full turn in
pach diFection several I:i1'|1=uI but de not
allow front wheels to reach stops, Re-
check fuid level in reservoir and fill as
AECeasary,

ROTE: Where side mounied equal dis-
plecemanl rams are used, oil level in
ramots relarvelr most be 38 mm (1M
Inches) above element when stesring =
turned fully io righl.

With engine running at idle speed,
turn steering wheel until front wheels
ranch stope in both directions several
times. o mot hold front wheels againe
atops for more than a few seconds at o
time,

Lower front of tractor and Al reser-
vilr o proper level.

Repeat procedure if operation in not
aalisfuetary.

Transverse Mounted Stearin
linders i

8. Fill reservoir ta praper level nmd
if pump has beon drained, ronswed ar
averhaulsd, prime pump as lollows:
With fuel shut-off in STOP position,
erank engine with starter for aboat 15
soconds. Move fuel shut-off 1o KUMN
position. Start engine and run for aboot
15 seennda, then stop engine. Check res-
ervoir fluid level, then start englne and
operate at idle speed.

With engine rannimg &t idle speed,
reservoir Alled to proper level and front
whoels raised off the ground, loosen
hleod serew om left gide of  ateering
exlinder one full torn Turn steering
whoel right until front wheels reach
their stop, then tighten left-hand bleed
screw, Loosen bleed serew on right side
af steering eylindor ono full turn, Turn
steering wheel left until front whesls
reach their stop, then tighten right-
hand Blesd screw, Torn front wheels
from stop bo slop several times to cheek
vperation. Repeat procedure il opera-
tion 18 not satisfmctory. Siop angine,

lower front wheels to ground and Ml
resaTvoir to proper level,

All Other Modals

59, The steering hydrulic system on
mindels egquipped with standard stesr-
|.1'|q,|; c}'|i1:||.-|::ni i3 hasieally self-hleeding.
Ta purge trapped air from the avatem,
first be sure reservoir is filled to proper
levvel. With engine running, turs steer-
ing wheel from lock te lock several
timwra until stesring operation ls sstis-
factory, Check reservoir for correct oil
lewvel fulkin- amd Al & neseERnry.

SYSTEM OPERATING PRESSURE
All Models

B, A& pressurn teat of power steering
clrenit will disclose whether pomp, re-
lief walve or some other unit in system
o mallonetioning. To eheck pressure,
disonnect pump cutlet lne and install
& O-BHHH L Py (1-8000 ped ) pressurs gogne
inte pump outlet port.

MOTE: Aun engine only long anough o
note pesdure gige resding. Pump is gpars
wting el mazimum pressur darieg et and
fidd overhaating and pump damsgs may
rasclt if anging i cpamind for & lomg pei-
od of time,

Start and run engine ut LS00 rpm
only bong enough to rewd prossure gage.
Pump pressure for 1190 and 1194 mod-
eds should be T30 kP (1150 pail. Pres-
sure for all other models shoald bhe
10 kP (1500 pei) I pump fails fo
reach specifisd pressurs, remove and
ex@miie pump,

STEERING PUMP
Models 1190-1194

6l. RER AND OVERHAUL, The
beit driven pump Is moonted oo ofi
side of engine. To remove pump, first
remove air intake precleancr mnd
mfler. Raies the hooed and remove left
side panel and rall. Disconnsct pump
inlot apel outlet lines and droin oil
Loosen pump retalning bolis and ro-
movw drive belt from pulley. Remove
mounting bolts and remove pump.

Tao disassemble, remove palley (1 —
Fig, 46} and mounting plate (2. Femove
gutlet anion (24). Tagp arcund edge of oil
reservodr (26) o separate Felervoeir
from pump bedy. Remove retaining
ring (&), then remove body (6) from
shaft amd eover assembly. Remove two
serews from end plate (9). Carefully
separate end plato, cam ring (13), mani-

www.maskinisten.ne

Paragraphs 58-61

fold plate (13), rollers (14), earrier (15)
nnd shatt (1TL

HOTE: Désanaembly of reflef valve [23)
& mol recommended as roplacement parts
are not available. If vaive is dispssembiad
for cleanimg and nEpecion, mote exacl
position of valve plug. The pleg must be
Inatnlad Im s ofginal pesdtion ar relel
pressurs sating will e aifected.

Inepoet all parte for excessive wear
and damage. An “07 ring and seal kit,
frent hearing and pumping element wmld
ghaft assembly are available for serv.
ire.

To reassemble, inatall drive key (18]
and carrier {15 er ahalt, Position man-
ifold plate or the cover with Liming
BTy ES -I'F'l,g. 47} l':.l.'ing; up Assemble
gkl into bore of manifold plata. In-
stall eam ring (Fig 48} with cam mark
towards drive end of shaft a5 shown,
thien insdall rollers in carrier. Position
alignment ple in smallest hole in cam
ring. Install end plate (2—Fig. 46) and
the two retsining serews, but do not
tighten serews.

it is recommended that an alignment
tool be made from an obd pump body by
drilling two holes through end of the
body to allgn with ead plate screws.
Imstall towl owver puniping element to
align components. Check for from rots-
tion of shaft, then securely tighten the
two screws through the heles of the
toal. Remove the toal,

Install mew “0° rings mnd shaft ol
sl and lobricate with clean oll befors
renssembling. Protect lip of zeal, then
install body (6—Fig. 460 over puomp
asgembly, Tnstall cover retaining ring
(22), Ingtall reservoir (25) aligring out-
let hsles in pump and reservoir, Testall
outlet union (24) with & aew "0” ring.
Instnll puliey and tighten retaining mut
to 16 N.m {12 fi-ibs.) torgue. Be sure
pump shaft turns frealy,

To relnstall pump, reverse the re-
IRoyEE proosiedi re,

Alignment Pin Hole
L

g

p,'__j Cam Mark

Fig, df==inafall cam Ag willi com mek fowarnds
drive and of shait. Mmatal algnmant B i amell-
ot fankl e L iy,




Paragraphs 62-65

All Other Models

2. R&H AND OVEBRHAUL. The
steering pump iz mounted an eight side
of the engiee and i gear driven by the
engring Liming gears T remove pump,
remong Flghl side panel wnd rail, Clean
pamp and serrounding ares, then dis-
copnost ol lines from pump wnd drain
ail fram reservoir. Remove Tuel supply
pamgp. Remoyve pamp mounting nists
and remove pump.

Seribe mateh marks on all pacts price
to dissssembly W eraure forrect allgn-
ment when reassembling. RBemove drive
gear (2—Fig. 49} from pumjp shaft os-
ing o suitable puller

NOTE: D Aok deiva on snd of pump ahatt
as damage bto bearings (7 and 11) wEl
raail,

Remove center balt from reservolr
{19 and pull reservoir from pomp body,
Remowe and diseard filter slemant (17},
Remowe four through-bolts and sepe-
rite end cover (140 from pomp body
(10} Bemove bearings and ratores (8) a8
poumit with Mungee (50 [dentifly bearings
(7 nnd 111 s they can be reinatalled in
their orlirinal poditions, then separate
From fange, Femove snap ring (3) and
oil seal (4} from Aapge. Discand seal
rimge nnd all 0" nings.

Inspect rotors, hearings and bore of
hody for wear or scoring and renew (f
necessary. Light scoring of relor jowr-
nals ean be removed usime "0 grade
emery cloth lubricated with kerosene
Assemble retara and bearings in pump
bady (Fig. 50), then measure diatands
from top surface of body to top aring

A
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FI. S0 WA D rodnre mnd haarimpn insdnied

in body, moaswe distasce [0 from g surfece

af body o fecn oF Soanmgs. MElsoce muesl nod
dacdas o 2 mues [0 O08 ke |

aurface, If distenes (D) exeeeds (02 mm
(000 inchi, ronew bearings and/ or po-
tors. Relief valve {16—Fig, 49} is & pre-
set assembly and shoold not be disss-
sambled.

Tw reassemble, press o pew ofl seal
inta pump Range (5—Fig 400 and in-
slall retnintmg ring Lubrleate seal Hp
with hkgh melting point grease, Install
piew =eals (B and 121 in Ilu.r'lgP aml end
cover. Assemble benrings and rotors
making sure cotoway side of hearings ia
teward rotors. Install fange over shafit
being caraful nat to damnge ol gnnl
Install body over rotors and bearings.
Using new "0 rings {13), install end
cover and four throoph-bolts. Tighten
bolts to 60 N-m (37 fr-lbs} torgae
Install s new fkter element. Align res-
ervolr afd body as shown in Fig. 51,
Install drive gear and tighten retdining
nut to 61 N.om (45 f-lba) torgee. Bend
tah washer to lock the nut.

Reélnstall pump nnd tighten mouet-
ing nuls o 34 Mom (35 f-lba ) torgue.
Install fuel supply pump and tighten
bolte to torgue 34 WNem (35 f-1ha
torgue. Flll reserveir with Crse TCH

Fill laosi ghig

Fluld. Start engine and bleed alr from
system, then recheck wil bevel,

STEERING VALVE
Models Without Cab

3. REMOVE AND REINSTALL
To reEmove valve, first disconoeet foar
ofl lines from valve and identify to
FREare forrech rI'J;I!{-ﬂ-Hmbl],l. Immediate-
Iy plug all openings to prevent entey of
dirt. Bemove bolts securing vabve o
suppart brocket, then remove siecring
valva,

Ta reirstall, reverse the removal pro-
cedure. Tighten mounting bolts to 47-57
M.m (3642 fi.-1he,) torque. Be sare oil
lines are connected properiy, Bleed air
from svetem s previously sutlined,

Models With High Platform or Cab

4, REMOVE AND REINSTALL
To remove steering valve, firsl remove
steering wheel Femove heater valve
kmob nnd seraas thot hold hester valve
tn mstrament panel, Raise instroment
panel cover and disconnect negative
battery cable and tachomeber drive ca-
ble, Eemowe knehs from heiter and
ventilation control cables. Remove the
floer plate and disconnect eontrel lever
for hand thrattle. Pull theottie eantenl
rod out af guides. Hemove serews re-
talning instrument panel, then lift in-
strament panel over steering colummn,
[dentify steerirg valve ofl pipes for cor-
rect reassembly, thes disconnect pipes
from valve and plug all openings. Re-
movi bolts retaining valve, then with-
draw valve assembly.

Ta relnatall, reverse the removal pro-
eedure. Tighten valve mounting bolts to
M N.m (& fi-lba) torgue rl"'lg!'li.:':h
stesring torgue whael nut to 6l N.m (45
fi.-lbs.} torgque Btart engine anid bbeed
air from system as outlined previously,

All Modeals

65 DVERHAUL. To dizassemile,
clwmy valve lightly In & vise with rotor
end op, Hemove seven cap serows re

Fig. 3 I—Aiigr ol reserveswr and pump body a8
o whon renslsiog ressrroy

www.maskinisten.net




SHOP MANUAL

taining end cap (5—Fig. 52), Scparate
el cag, stator (10), robor {2}, spaser (6],
wilve plate (12) and drive shaft (1) from
villve body, Remove bushing (7] and
check ball (E). Remove apool (6—Fig.
a4} and slesve (T} assembly, thrust
bearing assembly, "0 ring (10) and
backup ring (11} and ofl seal {8} from
body. Remove pin (8), retaining ring (4)
and centering springs (5] from alesve,
Saparate spool from sleeve

Clean all parts and inapect for exces
alve wear, Iburj'nu or other damage,
Renew somplete valve assembly if sto-
tor and rotor, slesve and spool or bore
in valve body are damaged. Measure
thickness of rotor (1—Fig. 54) and sta-
tor (2. Renew complete valve if rotor
thickness (A) is 0,00 mm (0002 inch}
less than stutor thicknoss (B). Measars
gap botween rotor and stator as shown
in Fig. 55, Renew steering valve if gap
exesids 0,13 mm (0006 inch),

Heassemble using new 0 rings and
senl, which are nvailable a8 a repalr kit
Lubricate all parts with elean Case
TFD oil during assembly Shde spool
into sleeve and align centering spring
glotz as shown in Fig. B6. Note that the
fit of these two parts is very close and
turning spool slightly while inserting
will aid inatallation. Assemble center-
ing springs (Fig. 583 in two sets of thres
each, With arches facing one another,
insert springs through slot in sleeve
and spool.

MNOTE: i avellabla, Cesda spacisl focl
{ CAS-338] willl aid in installlng cenbaring
springs. To use. side tool Brough epring
slote of sleava and spool, assamble
agrings and place ands in siol of tool, then
comgmess opposite ends of springs and
side springs Into position while pushing
ool oul. Saa Fig. 57,

Inetall centerfng spring retniner ring
(d—=Fig. 53) and pin (AL Tnstall cham-
fered washer [4) onto spool with cham-
fered face towards sleeve. Install thrust
bearing (2) and washer (1) onto apeal,

Install a new oll seil (3] {0 body with
seal Hp faring inward Lubricate “0F
ring (10} mnd inpdmll it on putside dinm-
wter of backup ring (11} then install
asgarmbly in valve body bore, If avail-
able, Case special tool (CAS-123E)
should be used to ensure correct instal-
lation of "0 ring and backup ring. To
uss, ingtall 0" ring and backap ring on
end af apindle (3=Fig. 57), Push spindle
with seal ring into sleeve of sperial teol,
then insert mssembly into valve body
untll sleeve bottoms. Use & rotating
madinn while pushing on tool spindle
antil “0" ring seats in valve body, then
withdraw toal

Tnstull sleeve, spool and thrust bear-
ing into valve body, and position aponl
g0 pin is &t right angle (20%) from side
of |:u.;|;|:,l with fit tinggs {Figr. S8

HOTE: instalisticn of sleeve in body will
be sasier If alesve B chiled first in dry ice
of 8 frearar,

Imetmll check ball (B—Fig. 58} and
bashing {T) in beiiy, Irstall drive shalt

I

g nfc'”hs
i
S— GRIE
R

Flig. Sd—iesmurs ihickasss of rafod | 1) @ed sie-
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Paragraph 66

making certain alot in shaft engages
driva pin in spoal. Install salve plate

(12) and align holes in plate with oil
holes in body. Install rotor and stator
=ol ongmging splines in rotor with drive
shaft splines in such o way that one of
the valleys (Fig. &) in rotor §s afigned
with drive pin =lot in drive shafi

MOTE: Falluire to “'Hme"" rolar as outlined
wil resull in Srachor steering opposite di-
rection of sleering wheal rotation,

Install spocer (6—Fig. 52) in rotar.
Install end cap (51 and rotaining halts
using new sl washers (4. Make cor-
tain bolt with pin (3) is installed in hale
over check ball (8L Tighten bolts o 27
Mom (M0 f-lbe torgue

Fill pump with elean Craa TFD ofl,
then check assembly by mea=uring
torgue required to turn sphined end of
steering shaft. Torgue must net excead
19 W m (14 ft.-lbs, | on DEF-100 valve or
2 N-m (18 ft.-1bs.| on CBP-125 valve.

STEERING CYLINDER
Models 1190-1194-1290-1294-

1390-1394 With Side Mounted Cy-
linder

fit. REMOVE AND REINSTALIL.
Removal of side mounted evlinder will
be abvious after examinalion, F‘lug: all

ilet

fov [2). Ao ileading valve asdamibdy ¥ Mkcd- By S5 —dasembie canteving springs wiifs srchies
masd (A B OLOS sun (D007 ieol | e e St fecing o aopiney ang neenl dwolgh sicd i

for thvekmmid 8.

a7



Paragraphs 67-69

apen hydraulie fittings to prevent entry
of dire

After rematalling r:;l.'li.l:'u‘lrl', kloed sra-
tem as outlined In paragraph 57,

7. OVERHALL, Clear cxlinder of
ofl ms necessery by moving piston rod
throagh its full stroke. Remdve two
snap rings (22 and 23-Fig o), then
pull poad (14}, piston (15) and eloowe (30)
from eylinder (1), Bemove bolt (19) mnd
piston {15). Remove and discard all 0"
Fings, hackup rings. seml rings ood
seraper seal.

Beémove end caps (2 and 13 and
remove spring (12), sponl valve and
sleeve (110 and soneeturn valve (2,
Removi o digeard “07 rings,

Cylimder migzt be smsith and free of
seore marks. Plston and rod must be

g, Sf—imypia weers o bodr wilh arive par ot
gt angie (30" ) e AT sioks of Body.

Fiy. S8 =Nt [ Drogedy CTimed " b0 valve spoal

oy g deivie aiant adines i saoh & way e

oo af i vafeys i rofor is aligned wilh drive pin
ST iy Ol ST,

CASE INTERNATIONAL (DAVID BROWN)

Fig. §7—Fiaw showing
weifing of inedafmg Cenfer

il aorkegs and aWAT S0
S g i

0. Spestial bosd CAE- 1380
L Cwrahiring sjrimg
E Bpetlad i [CAK: 11|

inalm
L E—mld bt (CAS-LES|
whiweE

free of nicks or burte. Slight blemishes
ntay be removed using ine emery paper
lubricated with keresone, but all papts
mi=k be thoroughly elean before rena-
segmhly.

Soak backup rings in ¢lean hydraolic
il for & minimum of 3 ginites prior
to remssem iy, Labeicace all parts due-
ing assembly. Make sure spool (11}
mawes froely. Renssembla by reversing
disazs=embly procedore.

Models 1480-1494-1594-1690
With Transversa Mounted Cylinder
{ Two-Wheal Drive )

4. REMOVE AND REINSTALL.
To remove steering eylinder, first re-
mave front axle as outlined in pars-
graph 4. [Heeonneet tie rods from fork
[1F=Fig. 61), Disconnect hydraulie
pipes from euch winkon (35 Note that s
snap ring (A7) cetiins the pipes on some
madels. Bemove both unions and spac-
ing washers (84), Remave retaining nut
{6) gnd pivet pin (10}, then withivaw
oylinder and fork assembly from axle

Remove serews decuring ball pegs
(12, then remove ball pegs. Betaln
shima (13) for wse in reassembly. Re-
e oy linder [rom lork.

Il original eylinder, ball pegs and
fork are being reused, reinstall cylinder
in fork USLOE Tow sl ri:rq::l (144 awnd
original shims (13),

[ eylinder, badl pegs or fork s re-
n:\wwl, h]l s ||1LI'I:| I.hl-l;lméﬂ qhisulel
b adjusted to provide preload of (025
OTE mm {0 L-0.000 inch) as followsa:
Apsemble eylinder in fork osing snew
seal rings (1410 Inatall lower ball peg
and tiphtes retaining screws. Instal]
apper ball peg with suffieient amoant
ol ahims (13} to ensure eylinder move-
ment on ball pegs. Bemove reliel valw
(11} and position dial indicstor probs
through reliel valve hole s it contacis
eylinder. Kaise and lower eylinder and
meaqure movement, Remove ghims
eqpual to dial indicator resding phas 0,05
i (U2 ineh ) o provide deaired pre
load. Reingtall reliad valva (11).

Imstnll eylinder ned fork ummbl:,:
without spasing washers (24). [astall
apecial unions (26}, then move cylinder
to one and and messure gap a3 opposito
end with a feeler gage. Proper setting 18
between 013 mm (05 (neh ) clearance
and ES mm (0K nch) prefoad. Re-
move wnions and position spacing
washers (34) of sijual thickness at &ck
end 1o obtain proper setling. [nstall
unbons and tghten o 205 N.m (150 fL-
T teree, Tnstall pivot pin (100 and
tighten nut (3) uniif there is no free end
mavemant, thon install coiter pin. Ceme
plete installation, reinstall Teont axle
and bleed system as previowsly oug-
lined.

6%, OVERHAUL. Clear eylinder of
oll a8 necessary by moving piston rod
through its compiete stroke. Hemove
saap ring (23—Fig. 61} and sleeve ns-
sembdly (27) from each end of cylinder,
Pull pisten rod and pksion from cylin.
der, On early madels, remove retaining
balts, locking plate (22), split ring-(21)
and plston (200 O all models, remove
and diseard all "0 rings, backup rings
anid seal rings,

f‘._l.l]inﬂer bore shoold e smosth and
free of score marks. Piston and phetos
rod mast he free of nicks or Burrs
Zlight blemishes may be removed using
fine emery cloth lubricated with kero-
EETH,

Flg. B0-—Expioded vier of iyplos’ side mopmied
SN CPAVITET WRET ON SOvEeE fRo—wheal dnive

draciom.
|. Cpliader inha 1A Bedhip #lag
1 Erd plais 1T 0 risg
1 kenresre ealve 16 Pachupsing
i, 0" ey 15 ileh
L PEiing A The ol wrsl
¥, T ped wnil g1 e whowksl
T 50" oy . Beap rieg
B ™ ring &l hHesap rrm
& U riag 24 Berujert weal
18, ™I rag Zh B ring
11 Rgawal ke & almemp 3 Maskuproag
1% Enlu T rieg
1. Frd plais = Msebiip v
14 Phios rod 20 Flig
18 Maiom El Hlsaw
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SHOP MANUAL

Priar to lmmhh,l, munk bnekup rings
in Case TOH fludd for a minimoam of 30
minutes, Lubricate all parts during as-
sembly, Reaszemble by reversing diaas-
sembly procedure.

Modal 1384 With Dual Stearing
Cylindera (P.LM. 11504412 and
After)

Th. R&KR AND OVERHAUL. He-
tmarval af sleering cylinders will be oh=
vious after oxaminntion.

To disnasemhle, first clear evlinder af
oll by moving ?:i:!-tﬂﬂ- through its som-
phite atroke, Clamp cylinder [6—Fig.
fi2) in & vise, then upscrew eylinder
sleeve (9] nnd withdraw sleeve and gis-
ton rod (84) from exlinider. Remove pia-
ton roil cap (131 and "0 riag (18]
Remove and dizscard 07 ring (8], back-
up ring {7k oil geal { 10} and scraper seal
(i1p

To reassemible, reverne the disnasem-
bly procedure. Lubricate all parts dur-
ing aasembly. Reinstall cvlinders and
bleed air from system as previeusly
tiined.

Al Front Drive Models

7. REMOVE AND HEINSTALL.
Remaoval of steering eylinders sn front

drive uqluip-pﬂ:l. modela will bo ebvious
after examination. Mark bosring capa
for proper reassembly on models hav-
ing Dovid Brown front axle.

After installation, Mleed air from sy's-
tem as provierely cutlined

Models 1290-1390-1490 With
David Brown Axle

2. OYERHAUL. To dimassemble,
firat dbrain oil from evlinder by moving
piston rod through its eomplote atroke,

Fig. 8F—Eepioded vew of
steering cFiinder vsed l
A Model TI04 [P.EM, :
I T5044 F2 ang affer] sgquip- 1
Pl Y atarcg! ronl wele

I ﬁ = ]
L an
Bt rl:-:“
Cylinler wisy 1 '
Hrtursien red u-'
Slind ]
e =
LR T -

Howrr

pirie
i
£

3
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Paragraphs 70-T2

Remove the rod ends {1 and 26—Fig. 63)
and anap rings (2 and 25) fram both
ends of cylinder, Pull exlinder rad (150
h.l'hl [ﬁﬂl.-u-ll ik uf r'_.'lir.n]rr. Rchllwn
gbpove aasemblies {5 and 220 Hemove
snap ring (107, then renioyve pision ram

o
e

§ oY
N
i o
L
Nl __l_
) A
- .-"Jf
- .__.-' : .-1\
I"; T . 14

Fig. B —ErohoOod v oF i ing ©pimder rsad
vt medel squimeed Wil Devid Browr froad difve

A,
L Tienul end i Ear tozg
& frag ring 15 ol rker et
1 Wiper wul 15, Blonler pctes
L] IT. Tubm pany.
A Hlwve 16 (" plag
A Bssbup ring 1%, Barkuy ring
T “OF ring i T plag
R Bsrhuprisg . Barksiy ring
S o . Bk
10 Sauj ring 2 Baml
1L 00" ripg B Wiper sl
13 Plasan . Baap ring
10 "0 riag B Tersl ond




Paragraphs 73-T4

el Remave and diseard all "0 rings,
backup rings and seals.

I:f;l.']im:'mr tube most he emosth and
frew of seore mark= Piston and piston
rodl must be free of nicks ar burrs,
Slhght blemighes may be removed wsing
fine emery cloth lubrieated with kero-
SBTE.

Boah buckup ringd in clean hydraaiie
ail for a minimum of 30 minotes prior
to assembly. Lubricate all parts durfng
sumembly. Refer to Pl 84 for eorreet
placement of |:|n.-r.|-mp rings and 0
rings. Ansemnble oil seal, bnekup rings
and "0 rirgs in sleeves as shown in
Fig. 65 Install sfesves and piston and
rod assembly into eyvlinder and secure
with two snap rings in each end,

[natall tie rod eeds an each ead of
plagon rsl, Adjust one of the ends so
distanee from center of hall socket io

1 s

y ﬁ‘*{uﬁﬁ ,

7 & 9

Fig. Be-—Ourgran showing cormacl tiacamend of
O ringas ansd hasinig rimas an pinlon sed sod of
ateening cylindar whad & Dawidl Brawd froal divie

axfen
1. Pt rl
E Uylirter nils i PFitan
B Hacksp rmg T Badjp mirg
i " fagp [ L 1]
E lschap ng 0 Beap wirg

Clyinder o0 ﬁ'“w Ring

Red

tnap P1mgs

Fig. BE==0lagram showmng carmct placaman of

O pinga aved Dok pD Fnge on slesvsr of st

ing epindey used om David Srosn honf deive
anke

30

CASE INTERNATIONAL (DAVID BROWN)

emd of evlinder rod is 41.3-42.% mm {1%
w 1% inches), measured as shown In
Fig. 88, Then ndjust the other tie rod
end so distance from center of ane hall
socket to center of the other ball socket
g TYTA0 men (2% to 3Y inches)
Tighten lecknuts when adjustmert 13
complete. Make certain tops of hall
sockets are aligned with air hleed
serows on eylinder as shown in Fig. 66

Reinstall eviinder and tighten eylie-
der cap mounting bolts to 68 M.m (50
ft.-lba ) torque, Hlesd air Crom sysiem
as outlined in paragraph 58

Models 1204-1480-1690 and Ear-
Models 1394-1494-1594 With
aro Axle

71 OVERHAUL. Claar evlinder of
oil a8 necessary by moving piston rod
1.h:r|;r|,|,p;h ity mmplq‘:h alroke. [lngerew
endd cap (B—Fig. 67) and pull piston rod
(1) and piston (4) out of eylinder body
{12k Remove retaining not (2), washer
i3}, piston assembly (4}, 07 ring (5
and washer (6L Slide ead cap (31 off of
piston rod (1], then remove "0 ring (T)
and seals (% and 10]

Clean and inspect all parts. Cylinder
boddy mugt be smoeth and e of score
marks, Piston and piston eod must be
frée of micks and burra. Slight blem-
ishes may be removed using fine emery
cloth Tubricated with kercsasie, but all
parts must be thoroughly eleaned be-
fors reassembly.

Lubericate all parts i r'lr:|.q uuu':'u.h!:.l..
instnll thick washer (6] amd a new “07
ring {5} on piston rid. Inatall pistos (4)
1|.|.H1. i_'hﬂ.rh Ftrﬁ'l .lil'Jt' [:'r'.'u'nﬂ[:. P | [N
Install thin washer (3) and & new nul
(2), Tighten nut to 80 N.m (60 [1-lhs)
torgque Install and cover pad piston rod
asgembly into cylinder. Turn eylinder
into end cap and align oil ports.

Reinstall exlinder and tighten retain-
ing nuts te 368 Nom (200 f-lbs b Elead
air from zysiem as vutlined in para-
graph 5,

e

e

Air Bleed Screw

Fig. B8—Tis o ande il
b il fa aliee comect
OiErance behesn cominrs of
Bl i deln. i fo bl far

Late Models 1384-1454-1594
With Carrara Axla

74, OVERHAUL. Clear eyvlinder of
oll as mecessary by moving piston rod
through = pomplile stroke. Remove
outer retaining ring (11— Fig, 645 Push
end oo {Thinward toclear ipner reton-
ing ring (1), Ingert 5 small dinmater
rod through hole in side of cylinder to
disengage inner retaining ring from its
grogwe, then pey inner retixining ring
aut using & amall serewdriver or gimilar
fool, Pull piston rod assembly and end
eap from eylinder. Remove piaton suol
(2 amd separate pisten asd end cap
from piston rod.

Cylinder bore, plsten and plston rod
mugel be free of score marks, sicks and

L e

(g & | =
oy A
>

1-. I{Ar

Fiy. 67 —Exrploged wew of iiesnmg crlinder vend
an T400 medlel, same 1600 models and sanly
P P avsd 1554 mooels squipped with Cav-

PO T VTS AT,
1. Pistos poiel
2 Hui B Erel iwp
& Wadker B Sead
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Lo LT 18, K
B Wasker 15 Uyl it
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SHOP MANUAL

barrs. Blight blemishes may be re-
moved uging Ane emery cloth lobri-
cated with kerosens,

Labricate all parts during assembly.
Renew all seals on piston and snd ecap.
Install & new plstos retaining out and
tighten to 85 N.m (62 fi-lbs.) torgue.
Amsemble piston, rod and end cover in
eylinder and install inner and outer
retaining rings.

Reingtall cylinder and bleed sir from
system as outlined in paragraph 53,

ENGINE

R&R ENGINE ASSEMBLY
Models 1190-1194

78, Drain coolant from radistor and
ol from engine. Remove hood, grille,
lael tank and sopporting Framework,
Remove battery and battery support,
Remove radistor and fan shrood, Fe-
move all necessary electrical connec-
tioms. fuel lines, tachometar drive cable
and engine stop and threttle conirole
Remove power steoring lines if so
eguipped. Split tractor between ongine
and transmizsion sz outlined in pars-
graph 217.

Remove engine to feame apper and
kower mounting bolta. Lift engine from
frame weing & suitahle hoiat,

Fig. 68—Erpiodéd rlaw of second [ype Fleaning
el e’ an Mndai FEDD frecisre. Bole o
ferances i end cap and sesd design from oyl

dar afvanT i Mg 67,
|. Flatos sl
L Nai £ Erd mwer
A Piates 8. Sasl
i Washar i, Mt
B "0 e It Oylinder tubs
4 Eaid eap 12 Washer
7. Saal [E A

Fefnstall by reversing removal pro-
cedure. Tighten engine upper and loaer
mounting bolts to 40 om (30 fr-lbs.)
Lorgun,

Models 1290-1294-1390-1384-
1480-1484-1584- 1630

T6, Drain engine oil, eoolant amd
teanamission cil. Hemove hood, side
covers, grille and sll supporting frame-
work. Remove battery, hattery sapport
and air fAlier sssembly. Remove ra-
ifimtor, fun shroud and ol socler (if
equipped L Remove aic conditioner com-
?Irwsur nid  eondenser (I m,;uip]‘u.:d.:l.

emove front mountiad bydrsulie pump,
pump drive shalt uod oil lnes, Discon-
noct power stecring lines. Dhsconmect
olactrical wiring, fuel lines nnd injec-
tion pump centrol linkage as necessary,
Bplit tractor between engine and trans-
mission as ootlined in peragraph 217 or
ik,

Remove stiartor molet and l.l'|.|.|!|nr| il
filter. Unbalt and remove clutek eoves
from main (rame. Remove engine to
frame upper ard lower mounting bolta,
Lift ergine from frame using o aultahle
hoist.

Reinstall by revorsing the remawnl
procediors. Tighten sngine uppar and
lower mounting bolts to 40 N-m (30 ft.-
Ibs.) terigwe.

R&R CYLINDER HEAD
Models 1180-1194

1. Remove mufler, air intake siack,
hood and side pancls: Discormest hai-

PEEFIRAFTEE
i
ia

EEEERTEamame i jo— i
£ Y

e
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Paragraphs 75-7T7

tery ground eable, Drale coolant from
radiator and engine block. DMsecmnect
fuel lines gnd remdace fuel tink, Remove
air intake hose, upper radiator hose,
ghiernntor and thermostart unit Dis-
conneet Injector fool meturn line b
fromi of eagine. Remove injector lines
mrd injectors. Disconnont oil relurn line
from eylinder head Diaconnect exhpost
manifold drain pipe. Bemove intske
and exhaust manifolds if desired. Re-
move breather pipe and valve cover.
Remove rocker arm assembly amd push
rids. Mark push rods =5 they can be
reinstalled in their original positions
Remave nuts pnd bolts relaining cyvlin-
der hend, then it head from ingine
Make certain engine block and eylin-
der bend surfaces are clean before rein-
stnlling hesd. Instsll & new head gasket
with side stamped “TOP" facing op.
Install & new water pump outlet gasket,
then position eylinder hedd on engine
biock. Following seguence shown In Fig.
T, ti:[.thhn kewd belts and nuats in foar
ateps to the Tollowing torgues: firsl stop
b 40 N om (30 fi-1ks ), second step to B0
Mom (60 -Tha. |, third step e 100 Nom
(&l ft.-lbs, ) and fourth step to 135 Nom
(10 fo-lhsbh Iostall push rufz and
rocker arm meRsembly. Adjust wvalve
clearance ws oullived in paragraph B0
Complete installation by reversing re-
moval procedurs. H nir from fisel
aysbem as outlined in paragraph 1231

g




Paragraphs 78-79

Modeals 1290-1294-1390-1394-
14890-1494

TR, Drmin eoolant from radintor nnd
engine bock. Remove hood and side
panels. DNsconnect battery ground ca-
ble. Remove air intake hose. On turbo-
charged engines, remove exhausi
Mange, connector and turbechanger, On
all models, disconpect fuel lines smd
remove fuel Rlters and Glter Brocket.
Plug all apenings in fuel system to pre-
vent entry of dirt, Remove exhaust
manifold. Hemave injector high pres-
sare [nes and feel return lines, then
remove injectors from eylinder hogd,
Remove upper radiator hose. Hemove
thermostar, reservoir and power steer-
ing pump breather (if equipped] from
eylinder head. Disconnect electrical
wiring &3 necessary, Disconneci ia-
chometer drive cable wnd cylinder head
o1l supply line. Remeve intalie manifold
if desired. Remove rocker arm eover,
rocker arm assembly and push rods
Mark push rods so they can be rein-
stalled in their eriginal positicng, He-
meove cylinder hepd retaining balts mnd
mats, Ehen lift head from engine.

Remove eylinder hesd gasket and
thoroughly clean sarfaces of cylimder
block and cylinder hesd, Install o new
head gasket making sure side marked
"TOP" faces up. Install o new water
pump outlet gasket, then posdtion head

CASE INTERNATIONAL (DAVID BROWN)

Fig. FI—Wnsfm\ new WS
e il Bolle avd Bl

Moo that ¥ groove of soe-

on cylinder block, Instull retaining
bolts and nuts with new steel washers.
Foliewing sequence shewn in Fig 71,
tighten nuts and bolis in four stops te
the following torgues first step Lo A0
MNoom (30 0t -1ba ), second step o B0 N -m
(60 fe.-bba, b, third step to 110 N.m (80
fe.-Iha b and fourth step to 135 M .o (100
f-lbm . Install push rods and rocker
arm assembly. Tighten rocker arm
mnuntlu“ bolts to 60 M_om {46 fe-lba)
torqee, Adjust wnlve cloaranes as out-
lined in paragenph B Complete Instal-
lation by reversing removal procedure.
Tighten injector relaining ouis Lo 20
Mem {16 Te-lbs ) twrque wend intuke and
exhnust manifeld note o 34 Nom (35

Flg. Fi==Tighiamng &8s
fqeikncw for cplindesr  baad

Fig. 72 —Lisw soquence sronr mhan Sahleaing hasd bodls op si-cyinger anginas

fi-Ibs.) torgue. Tighten turbochanger
{if so equipped) mounting nuts to 34
Mo (25 fe-hs. ) woegquoe, Bleed alr from
fuel aystom as outhiped in pa.ru:raph
121

Models 1584-1680

79, Hemove muffler, hood pad side
panels. Disconnect battery ground ca-
hle. Dirain coolant from radiator, then
diseonnesl upper radiator hese, Pisean-
neet and remove cab heater pipes (if 5o
equipped ) from engine. Bemove fan as-
sembly from thermostat hoasing. Dis-
connect ol supply plpes from front anad
renr of r.:,"li.nd.tr heads, Remove alr
cleanor assembly and hose, RHemove
connecting tube from intake manifolds
on Model 1584, On all models, remove
exhaust manifold, Remove fuel injector
Teak-of pipe amd high pressare pipes,
then remove injectors. Mlug nll oM
ing= in fuel system to provont entry of
dirt. DHaconpect wires and pipes from
intake manifplds. Turn coolant eon-
nector {2—Fig, T4), located botwoon eyl
Inder hegds on left-hund side, clockwise
into the front heald. Remove vabae eov
erd, rocker arm assermbliea and push
rods. ldestify push rods in oorder of
removal 50 they cun be reinstalled in
their original positicns. Hemove eylin.
der head retaining nuts and balts, then
remove cvlinder heads and grskets.

T]mru-ug'hl:.r clemn ovlinder bloek and
o7 lindler hiend sarfaces before reinatall-
ing hend. Install new head gaskets and
a new walse pump authet gashket. Inztall
new washers under eylinder heod re-
Liiridngs beol ts mnd muts noting placoment
afl "W groove of washers between the
two peads (Fig. T3 Tichten cvlinder
haad retaining bolts and nots evenly in
stepa, following seguence shown in Fig
T&, to & final torque of 185 W.m (100
fe.-lba. ), Insesll @ mew 0" ring {1 —Fig.
TE) in peeeas of cenlant conmoctar (2}
loeated between the heads, and use Loe-
tite hydraulic seslast on threads of
Turn eormector eownter-

CORNECTHE,

www.maskinisten.net



SHOP MANUAL

clockwise toward rear head. Install
push rods and rocker arm assemblies
making certain oil supply holes in rock-
er shaft supports are positioned at the
front on front shaft and at the rear on
rear shaft. Tighten rocker shaft retain-
ing bolts to 61 N.m (45 ft.-1bs.) torque.
Adjust valve clearance as outlined in
paragraph 82. Complete installation
while noting the following special in-
structions: Use new injector seal wash-
ers and tighten injector retaining nuts
evenly to 20 N-m (15 ft.-lbs.) torque.
Tighten exhaust manifold nuts evenly
to 34 N.m (25 ft.-lbs.) torque. Bleed air
from fuel system as outlined in para-
graph 131.

VALVE ADJUSTMENT
Models 1190-1194

80. Adjust valve clearance to 0.25 mm
(0.010 inch) with engine cold.

To adjust, rotate engine to “TDC”
with No. 1 cylinder on compression
stroke (No. 1 exhaust and intake valve
fully closed). Adjust intake and exhaust
valves on No. 1 eylinder, exhaust valve
on No. 2 cylinder and intake valve on
No. 3 cylinder. Refer to Fig. 75.

Rotate engine one full revolution,
again to “TDC”, but with No. 1 cylinder
on exhaust stroke (No. 1 exhaust and

Fig. 74—On six-cylinder engines, a connector
(2) joins coolant passages between front and

intake valves both partially open). Ad-
just intake valve on No. 2 cylinder and
exhaust valve on No. 3 cylinder. Refer
to Fig. 76.

Models 1290-1294-1390-1394-
1490-1494

81. Adjust clearance between valve
stem ends and rocker arms to 0.25 mm
(0.010 inch) with engine cold.

To adjust, rotate engine to “TDC”
with No. 1 cylinder on compression
stroke (No. 1 exhaust and intake valve
fully closed). Adjust intake and exhaust
valves on No. 1 eylinder, exhaust valve
on No. 2 eylinder and intake valve on
No. 3 cylinder. Refer to Fig. 77.

Rotate engine one full revolution,
again to “TDC"”, but with No. 1 eylinder
on exhaust stroke (No. 4 intake and
exhaust valves fully closed). Adjust in-
take valve on No. 2 cylinder, exhaust
valve on No. 3 cylinder and intake and
exhaust valves on No. 4 cylinder. Refer
to Fig. T8.

Models 1594-1690

82, Adjust clearance between valve
stem ends and rocker arms to 0.25 mm
(0.010 inch) with engine cold.

To adjust, rotate engine to “TDC”
with No. 1 cylinder on compression
stroke (No. 1 exhaust and intake valve
fully closed). Adjust intake and exhaust
valves on No. 1 eylinder, intake valve on
No. 2 cylinder, exhaust valve on No. 3

www.maskinisten.net

Paragraphs 80-83

cylinder, intake valve on No. 4 cylinder
and exhaust valve on No. 5 cylinder.
Refer to Fig. 79.

Rotate engine one full revolution,
again to “TDC", but with No. 1 cylinder
on exhaust stroke (No. 6 intake and
exhaust valves fully closed). Adjust ex-
haust valve on No. 2 eylinder, intake
valve on No. 3 cylinder, exhaust valve
on No. 4 cylinder, intake valve on No. 5
cylinder and exhaust and intake valves
on No. 6 eylinders. Refer to Fig. 80.

ROCKER ARMS AND SHAFT
All Models

83. To remove rocker arm assemblies,
refer to appropriate preceding para-
graph on cylinder head removal for
model being serviced.

FRONT

Fig. 78—With No. 1 cylinder on TDC exhaust

stroke on four-cylinder engines, adjust intake

valve on No. 2 cylinder, exhaust valve on No. 3

cylinder and intake and exhaust valves on No. 4
cylinder.

Fig. 79— With No. 1 piston on TDC compression
stroke on six-cylinder engines, adjust intake and
exhaust valve clearance on No. 1 cylinder, intake
valve on No. 2 cylinder, exhaust valve on No. 3

rear cylinder heads. Fig. 76—With No. 1 piston on TDC exhaust

stroke on three-cylinder engines, adjust intake
valve on No. 2 cylinder and exhaust valve on No.
3 cylinder.

cylinder, intake valve on No. 4 cylinder and
exhaust valve on No. 5 cylinder. Refer to
Fig. 80.

1. “0" ring

2 Connector 3. Threaded bushing

Fig. 80—With No.

stroke on six-cylinder engines, adjust exhaust

valve on No. 2 cylinder, intake valve on No. 3

cylinder, exhaust valve on No. 4 cylinder, intake

valve on No. 5 cylinder and intake and exhaust
valves on No. 6 cylinder.

1 piston on TDC exhaust
Fig. 75—With No. 1 piston on TDC compression

stroke on three-cylinder engines, adjust intake

and exhaust valve clearance on No. 1 cylinder,

exhaust valve on No. 2 cylinder and intake valve
on No. 3 cylinder. Refer to Fig. 76.

Fig. 77—With No. 1 piston on TDC compression

stroke on four-cylinder engines, adjust intake and

exhaust valve clearance on No. 1 cylinder, ex-

haust valve on No. 2 cylinder and intake valve on
No. 3 cylinder. Refer to Fig. 78.
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Paragraphs 84-88

With rocker arm assembly removed,
remove plugs (1—Fig. 81) from ends of
shaft. Remove end locating spring (5),
right-hand rocker arm (7), locating
screw (8) and rear shaft support (4).
Remove remaining rocker arms, locat-
ing springs and shaft supports and
place them in order on a clean bench.

Rocker arm shaft diameter should be
18.99-19.02 mm (0.748-0.749 inch). Re-
new shaft if diameter is less than 18,89
mm (0.744 inch). Inside diameter of
rocker arm bushings should be 19.05-
19.06 mm (0.750-0.7505 inch). Renew
bushings if inside diameter exceeds
19.06 mm (0.7505 inch). When renewing
bushings, make certain oil hole in bush-
ing is aligned with oil hole in rocker
arm bore. Ream or hone bushing bore
for proper clearance after installation.

Be sure oil holes in shaft and rocker
arms are open. Install shaft in rear
locating support bracket (4—Fig. 81)
and secure with locating screw. Peen
bracket around screw to lock screw in
position, then complete reassembly.
Note that right-hand (7) and left-hand
(6) rocker arms are installed in pairs at
each shaft support with offset ends
toward each other as shown in Fig. 81.
Intermediate springs (3) are slightly
longer than center spring (9).

CYLINDER HEAD, SEATS, GUIDES,
VALVES AND SPRINGS

All Models

84. CYLINDER HEAD. Service pro-
cedures for cylinder heads are basically
the same for all models.

- www.maskKinisten.net

CASE INTERNATIONAL (DAVID BROWN)

With cylinder head or heads re-
moved, remove keepers, retainers,
springs and valves. Place all compo-
nents in order as they are removed so
parts can be reinstalled in their origi-
nal positions if reused.

Clean cylinder head thoroughly re-
moving all traces of carbon, gasket ma-
terial and other deposits. Check for
cracks and other damage. Check for
warpage using a suitable straightedge
or surface plate and a feeler gage. See
Fig. 82. If surface is warped in excess of
0.075 mm (0.003 inch), cylinder head
must be resurfaced. The maximum
amount of material that can be re-
moved from cylinder head is 0.76 mm
(0.030 inch).

85. SEATS. Renewable intake and
exhaust valve seats (inserts) are used in
cylinder heads. If seats are rough or
pitted, they should be reground at 43%
degrees to a seat width of 1.52-1.78 mm
(0.060-0.070 inch).

NOTE: If valve guides are worn and over-
size valves are being installed, ream valve
guides to correct size before machining
valve insert seats.

If inserts are loose, cracked or seat
cannot be narrowed to desired width,
insert should be renewed. Be careful not
to damage cylinder head counterbore
when removing seat inserts. Cylinder
head counterbore diameter should be
41.28-41.30 mm (1.625-1.626 inches)
which provides an interference fit of
0.038-0.089 mm (0.0015-0.0035 inch) for
standard diameter inserts. Cylinder

Fig. 8 1—View showing four-
cylinder engine rocker arm
assembly Three and six-cy-
linder assemblies are basi-

Front & intermediate
supports

Intermediate springs
Rear support

. End springs

Left-hand rocker arms

. Right-hand rocker arms
. Locating screw

. Center spring

Cpammat o=

Fig. 82—View showing
method of checking cylinder
head for warpage using a
straightedge and feeler
gage. If 8 0.075 mm (0.003
inch) feeler gage can be in-
serted between surface of
head and straightedge, head
must be resurfaced.

0.080 in.
(2.032 mm)

INTAKE VALVES

0.120 in.
(3.048 mm)

Y=

EXHAUST VALVES

Fig. 83—Measure valve head protrusion above

surface of cylinder head when servicing cylinder

head and valves. If protrusion exceeds dimen-
sions shown, regrind or renew valve seat.

head counterbore depth should be 3.96-
4.03 mm (0.156-0.159 inch).

Chill new insert with dry ice, then
quickly install insert chamfered edge
first, into counterbore using a suitable
driver. When correctly installed, top of
insert should be 0.10-0.28 mm (0.004-
0.011 inch) below surface of cylinder
head. Lightly grind new seats to obtain
desired seat width.

Insert valves into cylinder head and
measure distance valve heads protrude
above surface of cylinder head. See Fig.
83. If valve protrusion exceeds 2.03 mm
(0.080 inch) for intake valves, or 3.05
mm (0.120 inch) for exhaust valves,
regrind valve seat.

86. GUIDES. Standard diameter of
valve guide bores is 9.51-9.54 mm
(0.3745-0.3755 inch). If guide bores are
excessively worn, the bores may be
reamed oversize for installation valves
with oversize stem diameter. Valves are
available in oversizes of 0.25 mm (0.010
inch) and 0.50 mm (0.020 inch). When
reaming bores to oversize, use care not
to damage sharp edge at top of guide
bores.

87. VALVES. Standard stem diame-
ter is 9.454-9.479 mm (0.3722-0.3732
inch) for all valves. Valves should be
renewed if stem to guide clearance
exceeds 0.08 mm (0.003 inch). Valves are
available with 0.25 mm (0.010 inch) and
0.50 mm (0.020 inch) oversize stem
diameter. Guides must be reamed to fit
oversize stems.

Renew valves if retainer groove or
valve stem end is worn. Reface all
valves at 45 degrees.

88. VALVE SPRINGS. Valve
springs are the same for all models,
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however intake and exhaasy valve
springs are ot interchingeable.

Intake vabve springs are color coded
with & yellow dol. Spring free length
should be approximately 4 mm {215
inehes)h. Whan eomprossed under losd
of BZ5 N (T7 poundsl, spring lengih
should be 20.16 mm | 1.148 inches).

Exhauat wvalve springs are color
onded with a blue dot Spring free
lengih should be approximately 54 mm
(2195 inchaes . W hen :ul'nprl:uurl] witidur
load af 365 M (52 pounds), spring leagrth
ghould be 2057 mm (1,180 inches),

Boniw !prin-ﬂ:ﬁ il wernk, distaorted ue
eofFrosded,

TIMING GEAR COVER
Models 1180-1184

&b, Drain coofing syeiem. Remove en-
wine hood, hattery, grille, radintor mnd
ghroud. Remove fan hlade, alternator
gnd power steering belts. Remove
erankshafl poiley. Hemove timing gear
cover retaining bolts neting lengih and
Incation for reassembly, Remove timing
EEAr tOver.

To reinstall, elean eover ond fnetall
new aeal and gasket, Loosely bolt cover
in plibe and install crankshnlt pu]]Ey Ly
center oil seal, Tighten eover balts mak-
Ing eertain they are In thelr original
|.u:|li.|'_"r|.|-:r|l. Tnsdall =0" ri.ng, washer and
palley retmining eap serew, then tightan
to 122 W.om (90 ft.-Ihs.) tonqme, Com-
plete installation by reversing removal
prracpilure

Models 1290-1284-1300-1394-
1490- 1494

#0. Drain cocling syvstem. Remove
hood, grille, battery and bottery sup-
port. Remove rudiater, engine ol conler
{if ao |.'r.|_l.|.'i]:||.rml], shroud and fan blade.
HRemove altermotor ond belt. Hemaoveo
hdrnulic pamp deive shaft coupling, if
s equipped, from froet of crankzhaft,
Tawa threaded jack screw holes are pro-
vided in coupler to ald removal, Hemove
ruliber sjracer dime located  betwes=n
pump drive shaft ond erunkshaft pul-
Iey, then slle drive shaft rearsarcd
until feee of pump deive coupling. Some
foree will be reguired to pull shaft
splines past "0 ring In coupling. Re-
mave crankshall pulley, Hemove Liming
gear sover retalning bolls, sotlng their
length and loeation for pexssembly. He-
mave timing gear cover,

Clean cover and install & new Tront
wil senl aml felt seal in eover. Loosely
budt cower in place, then install crompk-
ahaft pulley &0 eentor oil geal. Tighten
eover mounting holts 10 25 N.m (19 {t.-
Ibs.) torque. Tighten crankshaft palley

retaining nut to 180 N.om (140 .- e
torque, Complete installation by re
versing removal peocedure.

Modals 1524-1690

81, Bemove muffler, engine eover and
support {rame. Remove side panels,
then disconnect and remove hattery.
Diraln englne coolant, then remove ra-
diator, tnglnr.' ol eoaler (1 4o I'.‘q_u:i]hpﬂl:l
and iransmission oil cosler (If =a
equipped ). Remove hodranlic pump
drivee ahaft coupling from front of
crankshaft. Two threaded jack serow
holes wre provided in coupler Aange 10
aid removal, Remeve rubber sprcer dise
Inentod botween pump drive shaft and
end of crankshaft. Remove drive belts
and fzn assembly. Remove alternatos
&nd water pump. Hemove crankahafl
pulley, using a sultable poller if neces-
sary. Remove Liming gear cover retain-
ing bolts noting their length ond loea-
tion for reassembly, Remove Hming
FEAT enver,

Clean eover and install o new oil seal,
feit seal and gasket. Loosely bolt cover
in plage, then install crpnkshaft pulley
to eontor oil seal. Tighten eover mount-
ing holts to B0 Nom (15 fi-lbe. ) torgoe,
Install crankshaft polley retaining bolt
end spacer with a new 0 ring and
Hgktan to 190 M- m | 140 ft.-1bs.) torgoe.
Complete installwtion by reversing re-
mioval prosodre

CRANKSHAFT FRONT OIL SEAL
All Models

42, Crankshaft frent ofl seal may be
renewed without removing timing gear
eower. Remdve necedsary lema to re-
move crankshatt pulley, Locsen, but do
nod remove tmlng gear cover retaining

Fig. Sd==\igw showing Yaimg pgears peed on

Moghela |1 st § P9, iradal? cranksben g

wilth Splkime ravics | SM ) sigred sa phawr, Leadnd

CAMFET paar mith 00 oF pome marked ooy

dphedes e fed purdic Avdcied Feelh of ccand
ST i s aiwn ol (TM ],
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helis. Ramave ofl seal uaing care not o
damage Hming peer cover,

Use spocinl tool (CAS-1229) to cor-
réctly esnter cover and install oil seal,
If tonl is not wvailable, install caank-
ahafi pq{“l!-:r L eenibir 03] genl and cover,
then tighten eover retaining serews. On
Modelas 1180 and 1104, vghten crank-
shaft palley retaining belt Lo 122 Nom
{80 fr-Mbs, ) torgoe. On all other models,
tlghien pulley retalningg nob or bole b
100 M oom (140 Ti-lba, ) Baroue,

TIMING GEARS
Models 1190-1134

1. Timing gears on 1180 and 1194
madels consist ol o camshafl gear drive
on direetly by the crankshaft gear. To
rendw timing gears, first romove tim-
Imi gear cover as outhimed in Earagraph
5. Hotate engine (o “TIH on compres-
gion stroke of Mo, 1 evlinder, At this
time, gear tooth marked “[0° on cam-
ghaft gear shoold be eeptered between
the two puneh marked gear teeth of
crankshalt gear, See Fig S Repove
lock wire amd cap serew from camahall
gonr, Ume nosuitable puller to remove
camihalt gear,

HOTE: Do mot furn camshaft or crank-
shait with gears removed @ damage to
wvalve hasds or piston tops coeld pocur,

Crankshafl genr should ba o snag,
but ot tight fit oo ermnkshaft splines.
Timing marks (3M} o gear ard crank-
ghaft i be allgeed

Check key and koywny in camshaft
for wenr. lr:ppr:ﬂ grars FETIEW A
nesmdod. Install crankshaft gear and

camshaft gear with proper teeth in
mesh. e Fig, B4 Tighten camshaft
gear retiining eap serew o 5 N -m (40
fl-lba) torgue and install new lock
wWIiTE.

Rogssermble by reversing dissssam-

by procedurs,




Paragraphs 94-95

Modals 1280-1294-1300-1394-
1490-1494

g, Tih:'lihg EErd an I'lml'-l:'_.'i[hllrr [ti= B
gines conzist of crankshall gear, cim-
shaft gear;, leel injection pamp gear
and an idler pear (Fig, 85,

T peanesve Uiming gears, firgl remove
timing pear eover a3 autlined In para-
graph 80, Hotate crankshaft so Noo 1
pleton bs =t “TIM™ on eompression
atroke,

Femove idler gear support broche
I_E'—I-"ig. BE mnd shims (2L Withdrow
idlor gesre (5) from shiaft (R1. To remove
idler shaft, remove pleg from end of
ghaft and install a bolt and Bat washer.
Use & auitahle alide hammer pualler to
remoe shalt.

Femove locking wire anl camahafy
goar retaining bell, then s & suitalle
puiler to remove cumshaft gear.

Ta remaove injection pump drive gear,
straighten {ab washer apd remove
thres retaining bolts, Note that gear i=
timed to injection pump hob by & dowel
rn.

Crankahaft pear 18 keyed ard presa
fitted to erankshafl. I necesaary, re-
move genr using a saeitable paller. In-
gpect Woodrull key and keyway for
damare or wisr

[nspect all greara for excesalve wear
or damage, ldler shaft should be
amooth o Freo of r.ﬁr'ri:ng. Shaft ditim-

Fig. 8f—Whan ingtalfing ider whaff, bo sure ail
ks o positioned do Rt Aomard i srek -

afre.
LTSI
Fuep o=
[k ka7
: : | /(&
gl ) J W s e
' i it L
| T ol .y
.I' L .'f-_-:l el 7
| - SR I
X [ LA, N "
| A N
r _-..-.-|.~J--;':'.-iI | i
Camenafi 4 i
v | (|
S
Crarenbal 1
[ TE i
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eler ghould be 20.117-30.127 mm
{LI8AT-1.1865 inchee) Inmer dinmater
of idler pear bushing should be 30 180-
J0.208 mm (1.1882-1L.18K imches), He-
new bushing (100 if inner diameter
exceails HUES mm (1180 [nches).

Reinstall plugs, if remeved, n kdler
shaft waing Loctite 271 an threads of
plags. Inatall idler shaft with ail holes
(Fig. 86) facing downward toward
erankshaft,

Install cronkshaft gear with cham-
fered side towerds engine. Insgall injec-
tion pump gear, tighten retaining bolia
to 27 N om {20 fi.-Tha.) torque pnd secure
by bending nekplate tahs Inatall cam-
shaft gear and tighten retaining balt to
84 Nom (40 0t -Iba ) torgque. Secure with
a mew lock wire

Al timing marks on installed gears
shoubd be pointing tewenrel (dler Eear
pnl'il.Lun- Imstnll tdler [Fear 5o all l.i.r.n'ir.l:;
marks are alignod &s shown in Fig 85T,
If marks are not clear or a goar is ot
marked, the numbers shown on geard in
Fig. 87 eorrespond to teoth pumbers 1o
be aligped. Count teeth from towth
pumber “0° in the direction of arrows,
then put mark sext to tooth for Dature
referenee, Mote that an idler gear any
tooth can be marked os “0" teoth, then
coainit eleckwize and cousterclockwise
from that tooth to locate the two timing
marks

Ingtall idler geur  support bracket
i1—Fig. B8 with original shims re-
moved during disassembly. Tighten
bracket retaining bolts wo 3 N.m (22
fE-lba) torque. Check clesranee be-
tween idber gear and briackel osing o
fealer pape az shown in Fig 88 Cleas-
ance ahould be 0064800 mym (0HE-
(LK ineh ). Adjust clearanee by adding
oF removing shims &s necessary

Complete installotion by reversing
removal procedure,

Models 1584- 1690

85, Timing pears on the six-cyiinder
eogine used in these models coneist of
erankshaft gear (11 —Fig. 89), eamshaflt
gear (4), fuel injection pumge deive gear

}_“'-" g, §7—Wiew showimg fim-
-.L.-""‘- | e pady marks 0 pYoper
.‘--,-__-.'n meshed posifion on fow-

{14) nnd idfer gear {14

To remawve timing gears, lirst remaove
timing gear cover as outlined in para-
graph . Rotate crankshafl until Mo 1
patan is at “TDC” on compression
giroke, Remuve Idler gear with shlma
(10}, retainer |:||.a1.: 18 mnd tab wpaher
(8], Homeve not retaining injection
pamp drive mear, then wse u spitahle
paller o remove gear from tapened
ghaft. Remove leek wire and locsen balt
retaining camshafl gear, Use a suitahle
palter to pull gear free, then remove
rataiming bolt and poar,

If erankahafi gesr is to e renawad, it
will be necessary to first remove engine
pssembly z3 outlined in paragraph T,
With engine removed, remove cnmehinft
retalning plate, [dler gear shaft, foel
injection pump and power steering
s, Rimuwe l.|.r|:u'h5|' gear hoozing.
Ulae n suitable puller, such as tool X,
DB-s60604, th remove the erankshafi
ERAF

If timing prar housing wis removed,
remove ofl suppy restricter (Fhg. 80)
for timing gears from front of eylinder
blnek. Cloan rostrictor ond oil passare
with compressad air, then rinstall re-
sirictor, Inspect all gears for excossive
wear and damage Backlash Between
geara ghoald be (0E5 mm (0,004
0006 inch), Crankehalt gear to oil pamg
idler genr backlnsh should e 0.13-0.20
marm {IUHIG-0H0E fmch )

[dier shaft (16=Fig. 88) dizmeter
showld b TE14-T6.16 mm | 2.507-2.008
inchies). Inner diameter of idler Eear
bazkimg (13) should ke 76.20-76.24 mm
{2.000-5000 inches). Desired shaft to
busking oparoting elenranees fs 0.04-0, 140
mwem (0L -0.004 tneh ).

To renssemble, reverse thie disassem-
bl],' [rme-;]ur\n while |1|:|I!|!|1;.|: the Follow-
ing specinl instructions. Tighten cam-
shalt retaining plate bolts 1o 34 N-m
{26 fr-lbs} torque, Ti:p;h!.-r.'n camshafi
genr retaining bolt to 64 M.om (60 fL-
Ihs.) torgue snd seeure with o now lock
wire. Tighten injeciion pump gear re-
taining not to 88 MN.m (65 fr-lba)

Fig, Bf==Chack Chravance edweda idlar o

{2 | aed puppor Brackaf | [} using 8 fealar gupe.

AU &F rAMoY e Brechel mooretng st b sofust
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torgue and secure with tab washer
Lubricate idler gear bashing with ail,
then instull gear, aligning timing
imarks an installed gears with marks on
idler gear as shown in Fig 91

Install ldler gear retaining plote (9—
Fig. 89} with shims (10} which were
removed during disnssembly, Inatall
epecin] tah washer in positiog as shown
in Fig. 9% Tighten retaining bolts to 20
Nem (16 ft-ibs.) torgue, then check
clearanee between idler gear and re-
tniner plete with o fecler Fpoge. End
clearanes ghould be 005010 mm
(0M2-0M inch) Adjust by adding or
removing shims (10— Fig. 80 as neces-
sary. When elearance is correct, bend
tah washer ngminzt bolt heads to se-
CUrE,

VALVE TAFPETS
All Models

6. Mushroom type tappets run di-
rectly in unbushed bores in evlinder
black and are the same for all maodels.
To remove tappets, it 18 necesaary to
rémive cimshafl. New tappet stem di-
ameter 18 15E24=105,850 mm {650,624
inch) Inspect face of tappet which runs
on cpmzhaft and renew if surface s
roagh, pitted or shows signe of exess-
RV wedr.

CAMSHAFT
Modals 1190-1184

#7. Camshaft may be removed with-
out removing ongine sssembly by re-
moving timing gear cover ag outlined in
paragraph 20, Remove rocker arm eov-
wr, rocker arm shalt assembly and push
rods. Disconnect tachometer drive ea-
hle, remove et screw o side of block
rotaining tachometer drive assembly
end remove drive anit from cylinder
block. Romove fuel injectlon pump as
outlined in paragraph 138 Pull injec-
tion pump snd oil pamp drive sesembly

from eylinder block, Remove foel trans-
fer pump mnd pump push rod, Remove
tappet chamber cover plates Trom aide
of cylieder block. Lift each tappet and
retain in raised position by placing a 12
mm %% ineh} diameter “07 ring around
exch tappet. Remove eamalafy gear and
camahalt locating plate, then withdraw
camahaflt fram eylindsr hlack.

Foel injection pump and ofl pamp
driwve gear is renewable s=parately from
camahaflt. Using a sultalile sleeve, press
Bear towerds rear of slmft 1o remoee.
Inutall gear with Woodruil koy in place
in cnmshaft Align pear keyway with
key and press onto shaft until frmly

gepted npningt shoulder of shaft.
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Paragraphs 96-97

Camshalt specilications are a5 [ol-
lowrs;
Framt Journal

Lsametier .. 60261 -6EET mm
(2.3TE5-237E0 in.)

Mo, & Journal
Diameter o AT56-AT 5D mum

{1L.ETOT-1.8T230 in.)
Na. & Journad

Diametar . AR TEU-46. T2 mim
(1 34019422 in.)

Mo, 4 Joarnal
[Mameler . AGRAT-A5,000 mm
C1LTRME 17054 in.)

Ma. & Journal
[Hameter | . ALARE-4 A4S mm
(1L.7476-1.T48E in.)
Cumphaft Eod Play . . 0050106 mm
(R R0, 006 in.)

Inspect camshalt lobes wnd surfoes of
tappets for wear or pliting. If camabafl
is penewed, it 18 recommended that tap-
peis he renewed also

Install camshall m cylinder block,
then install locating plate. Check cam-
shalt end rlln.;r. If et pln;l," s not within
raoge of 050,15 mm (0.002-0,064
inck), repew pirts 58 necessary, Install
caimihalt gear, aligning timing marks
as shown in Fig. #4. Tighten eamshaft
fenr cap serew to Bd Momo (40 T1-1ha.)
g, Complede reassembly by revers-
Ing dissssembly procedure. Install and
time injection pimg as cutlined n pars
griph 136,

l&jaciian
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Fig, 97— Wew anowing propoer posithon & apecial
il washer on kofer gear. Lss & fesler page do
check clesance belwesn gear and refmining
Plade, Agiued by removiog or destaiing shime,
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Paragraphs 98-102

Models 1290-1294-1390-1394-
1490-1494

98. Camshaft may be removed with-
out removing engine by first removing
timing gear cover as outlined in para-
graph 90. Remove rocker arm cover,
rocker arm assembly and push rods
from cylinder head. Disconnect ta-
chometer drive cable. Remove fuel
transfer pump and push rods from
cylinder block. Drain engine oil and
remove oil pan. Remove oil pump locat-
ing screw from side of cylinder block,
disconnect oil pressure line from pump
and remove oil pump. Remove tappet
chamber covers from side of cylinder
block. Pull each tappet up and retain in
raised position by placing a 12 mm (%
inch) diameter “0” ring around each
tappet. Remove camshaft gear and
camshaft locating plate. Pull camshaft
from eylinder block.

Camshaft specifications are as fol-
lows:

Front Journal
Diameter 47.50-47.55 mm

(1.870-1.872 in.)

No. 2 Journal
Diameter 46.35-46.41 mm

(1.825-1.827 in.)

No. 3 Journal
Diameter 45.97-46.00 mm

(1.810-1.811 in.)

No. 4 Journal
Diameter 45.97-46.00 mm

(1.810-1.811 in.)

No. 5 Journal
Diameter 44.78-44.83 mm

(1.763-1.765 in.)

No. 6 Journal
Diameter 44.37-44.42 mm

(1.747-1.749 in.)

Retainer Plate

Thickness ........ 6.10-6.22 mm
(0.240-0.245 in.)
.. 0.25-0.50 mm
(0.010-0.020 in.)

Camshaft End Play

Renew camshaft if bearing journal
measurements are more than 0.025 mm
(0.001 inch) below minimum dimen-
sions. Inspect camshaft lobes and sur-
face of tappets for wear or pitting and
renew if necessary.

Install camshaft in cylinder block.
Install locating plate and tighten re-
taining bolts to 34 N.m (25 ft.-lbs.)
torque. Check camshaft end play which
should be 0.25-0.50 mm (0.010-0.020
inch). Renew locator plate and/or cam-
shaft if end play is excessive. Install
camshaft gear, aligning timing marks
as shown in Fig. 87. Tighten gear
retaining bolt to 54 N-m (40 ft.-lbs.)
torque and secure with a new lock wire.
Complete reassembly by reversing dis-
assembly procedure.

38
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Models 1594-1690

99. Camshaft can be removed without
removing engine assembly by removing
timing gear cover as outlined in para-
graph 91. Remove camshaft gear and
camshaft locating plate. Remove rocker
arm cover, rocker arm assembly and
push rods. Remove tappet chamber cov-
ers from right side of cylinder block.
Lift each tappet and retain in raised
position by placing a 12 mm (% inch)
diameter “0” ring around each tappet.
Remove fuel transfer pump and plung-
er from cylinder block. Disconnect ta-
chometer drive cable, remove set screw
in side of block retaining tachometer
drive assembly and remove drive unit
from block. Withdraw camshaft from
cylinder block.

Camshaft specifications are as fol-
lows:

Front Journal
Diameter

47.52-47.54 mm
(1.870-1.872 in.)
No. 2 Journal

Diameter 46.76-46.78 mm

(1.841-1.842 in.)

No. 3 Journal
Diameter 46.37-46.40 mm

(1.826-1.827 in.)

No. 4 Journal

Diameter ... ... 45.97-46.00 mm
(1.810-1.811 in.)

No. 5 Journal
Diameter . ... .. 45.57-45.60 mm
(1.794-1.795 in.)

No. 6 Journal
Diameter . ... .. 44.78-44.81 mm

(1.763-1.764 in.)
No. 7 Journal

Diameter ... ... 44.39-44.41 mm
(1.747-1.748 in.)

Camshaft End Play . . .0.06-0.24 mm
' (0.002-0.009 in.)

Inspect camshaft lobes and surface of
tappets for wear or pitting and renew if
necessary.

Lubricate camshaft, then install in
cylinder block. Install locating plate
and tighten retaining bolts to 34 N.m
(25 ft.-1bs.) torque. Check camshaft end
play which should be within range of
0.06-0.24 mm (0.002-0.009 inch). Tighten
camshaft gear retaining bolt to 54 N.m
(40 ft.-lbs.) torque and secure with a
new lock wire. Make certain timing
marks are aligned as shown in Fig. 91.
Complete reassembly by reversing the
removal procedure.

CAMSHAFT REAR SEAL
All Models

100. Camshaft rear bore is sealed by
an “0” ring inserted in counterbore
which seals against starter support

plate. To renew, separate tractor as
outlined in paragraph 217 or 218. Re-
move clutch assembly, flywheel and
starter support plate. Remove “0”
ring.

Reassemble by reversing disassem-
bly procedure.

CONNECTING ROD AND
PISTON ASSEMBLY

All Models

101. Connecting rod and piston as-
semblies are removed from above after
removing cylinder head, oil pan and oil
pump assembly. Be sure to remove car-
bon and ring ridge (if present) from top
of cylinder prior to piston removal;
otherwise, damage to piston may occur
during removal.

Note identification numbers stamped
on camshaft side of connecting rod and
cap before removing caps. If numbers
are not present on connecting rod and
cap, mark them prior to removal to
ensure proper reassembly. Rod cap and
connecting rod have been machined as
an assembly and cap must be mated
with original connecting rod from
which it was removed. Keep connecting
rod bearings. matched with connecting
rods during removal so they can be
installed in original positions if being
reused.

Install piston and rod assemblies
with valve recesses in piston and num-
bered side of rod and cap toward cam-
shaft side of engine. Be sure tangs on
bearings properly engage notches in
rod and cap. Install rod cap making
sure identification numbers on rod and
cap are aligned. Install new retaining
nuts and tighten evenly to 68 N.m (50
ft.-1bs.) torque.

PISTON PINS AND BUSHINGS
All Models

102. Piston pins float in renewable
bushings which are press fitted in bore
of connecting rod. Pins are a transition
fit in piston bores and are retained by a
snap ring at each end.

To remove pin from piston, remove
snap rings and tap pin from piston. If
pin is tight, immerse piston in hot
water until pin slides easily from piston
bore. Measure piston pin diameter and
diameter of piston bores. Renew piston
if pin to piston bore clearance exceeds
0.05 mm (0.002 inch).

Inside diameter of bushing in con-
necting rod should be 31.76-31.78 mm
(1.250-1.251 inches). Outside diameter
of piston pin should be 31.74-31.75 mm
(1.2495-1.250 inches). If bushing is ex-
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cessively wore or out-of-round, renew
bashime, Align ofl holes in bushing and
rod &8 bushimg iz pressed into hore
Ream new hushing to provide 002 mm
(.00 Emeh) clearanes for pin being
used,

When installing piston pen, heating
piston in hot water to expand piston
tores will make pin installation easier,
Be sure valve ressssez in top of piston
are on same side as identification num-
bers on comnecting rod, then secure pin
with snap rings.

CONNECTING RODS
AND BEARINGS

All Models

103, Precizion, insert type l.',:lmq'l.-l}l:l,ln.g
rod besrings are ssed on o all s
Bearings are renewable from bolow af-
Lter r:rn:w‘.inl; ol peLn, il pump Lok eon-
necting rod eaps.

Recommended bearing oil clearance
b 0.05=0.10 mm {0.002-0.004 inch). Baar-
ing® wre available in undersizes as wall
as standard size,

Lubricate bearings during sssembiy
and make certain tangs of bearings
properly engage notches in connecting
rod and cap. Be sure identification
numbers on rod and cap are in registar.
Tighten cap retzining nots to 68 N .om
(50 [Tk, ) torque on sl models.

PISTONS AND PISTON RINGS
All Models

1. Fistons are of alaminuem alloy
and have & combustion chamber ma-
chined in their erown as well as re-
cessed Lo clear intake and exhsust valve
heads. Three compression rings are fit-
ted above plston pin and an oil serapor
ring is located below plsfon pin. Piston
pin is fully Aoating and i3 retained by s
snap ring &t each ead of pin,

Piston skirt diameter {8 measdred at
bottom of skirt at right angle to piston
pin hole. Check phaton ring groove wear

placing mew ring in pisbon groove,

n measare aide clearance belween
ring and land with a feeler gage. Rensw
piston if side clearance ks exceasive.
Check pinton ring end gap by pushing
ring squarely inte cylinder bore, then
measure end gap with o fealer gage.

Piston specifications for all models
are as follows

Piston Skirt DHameter G987 mm
{3,538 in.)

Ring End Gap,
All Rimge .- . . .. . . 025040 mm

(AR 10,016 fnh

Ring Bide Clearatos—
Models 11501144
Compression Rings. . 006008 mm
(LRG0 0085 in.)
il Control Ring . . (LE=0.007 mm
{0, 0H02-0, 08053 )
Models 1250-1204 -1 200-1504- 1500
Compressicn Ringa: . 0,060, 1) mim
i 0. -0 0 i1, )
(il Comtrol Hing . . 0.02-(23) mm
(k- im, b
Models 1504-145%0-14594
Compression Binge. . 0.06-0.10 mm
(L 2-00HH in. )
4] Contral Ring , , 0.04-0,08 mm
(N 500085 in.)

Clean ol holes ks justen u:dluq; a small
drill or wire When reinatalling plston,
he sure valve rocesses I top of pleton
are o same gide ns identibeation pum-
bers on connecting rod. Instull rings so
end gaps are siaggered 120 from each
other. Lubricste pision and rings with
clean sngine ol Befare reinstalling in
eylindar-

CYLINDERS
All Modale

105, Some models are equipped with
dry, interference Bt cylinder liners,
while on other models;, pistons rfun
directly apninst evlinder block bores
Btandnrd cylindor bore for all models is
IHLOAG-1000066 mm {3 938E-3, 0396
fmehes),

If eylinder bore wear excesds 0.5
mm (0.0 inch} or if any bore is ouf-
af-round or tapered more than 013 mm
{0,006 ineh], oylinder block or eylinder
limers ahould be rebored and appro-
prigte oversize pistons installed. All
eylinders must ba rebored to the same
slie.

Cylinder [iners sre availnbla and con
bse naed an models not originally equip-
ped with lingrs when eylinder bores are
worn beyond maximum oversize or
when cylinder bore is dampged To
thstall limer, cylinder must frst be
bored Lo provide an interference fit for
liner of 0.08-0.11 mm {(0.003-0004 inch),
Liners may be bored oversize in same
manner a8 original cylinder bore,

CRANKSHAFT AND
MAIN BEARINGS

Meodels 1190-1194

16, REMOVE. To remove erank-
shaft, first remove engine assembly as
puthined in paragraph 15, Remove tim-
ing gear cover, timing gears and engine
fromt plate. Remove cylinder head, ol

www.maskinisten.ne

Paragraphs 103-108

pump, clubch assembly, Dywheel and
starter gupport plate. Bemove conneet-
ing rod caps and bearings, then remove
piston and rod assemblies,

HOTE: Keep connecling rod caps with
thaoir mated connecting rods and Idantified
with cylindar rembar so thay cen bo rain-

stmlled in orginal positions,

Hemove rear oil seal rtaimer plabo
from rear of cylinder hlock, Mark posi-
tions of main bearing caps, then remove
capsand bagrings. Lift crankahaft from
eylinder hlock,

I mzin bearings, thrust washers and
rod bearings are to be reused, they
must be relnstailed in their original

positions.

107, INSEPECTION, Clean and in-
spoct craskshalt carefully for wear,
seoring or other damage. Main journal
standard diameler iz BEAT4-60 48T mm
{2, 4%00-2 4495 inches). Red journal
standard diameter is GI2T4-60.28T mm
{28730-28735 inches). Maximum taper-
or oat-of-round permitted s 0013 mm
{((H0E inch) Maximom journal wear
permitied before recond]tioning ks re-
quilred = 0L mm (0005 inch) for mole
and red journals When erinkshafi
journals are machined, orfginal Rllet
pudios of 3841 mm (L15=0,160 inch)
must be maintained. Main and rod
I:r:nri.ui'n are available in 25, (51 and
TE mm (0010, 6030 and 030 inch)
undersizes,

Crankshaft balanes weights must be
removedd bifore regrinding crankshaft
journals. Scribe identification marks on
weights and crankshsft so wekghts can
be reinatalled in their original posi-
tions. Use new boltz and tab washers
when reinstalling weights, and tighten
bolts to 4 N-m (40 ft-lbs) torgoe
Make certnin there is no gap between
m.nf%ing surfnees of waightas apd erank-
ghafi

168, REINSTALL. Main and rod
bearing clearance should be (UE-010
eri e {00,004 ineh), Uee "Plastigage™
Lo weeusately cheek clearanes,

O

—
s

Fig. 83— Whaw ineiniéing from main bearing cap

PO T SginiE, BiRDY ORNF coaf of TV

mlicons seabpr o mounting surface of oae e
crled by afaded arew A",




Paragraphs 109-114

Uae sultalile lubricant om oll bearings
duri ng teatallatinn. Apply n thie film of
RTV silicone sesler to mounting sur-
fnee of front main bearing cap as shown
in Fig. 93, Install rear oil seal and
retainer as sutlined in parsgraph 115.
Be sure thrust washers are installed on
pumleer three maie bearing, Tighien
maln bearing sap retoining bolis to 163
Nem (180 f-=lhs) torque Insfall new
connecting rod cap locknuts and tighten
ko 68 Mom (50 ft.<[ba.) torque.

Crankshaft end play showld be (UX-
.25 mm (OEE-0.0010 Inch). End play &5
eoftrolled by thrust washers at number
three main bearing. Throst saehers are
availuble in standard size and 013 and
061 mm (UEG and 0020 inch) owers
sizea,

Models 1250-1294-1390-1394-
1480-1484

109, REMOVE. To remove crank-
ahaft, first remove engine as cutlined in
paragraph 76 Remove eylinder head,
timing gear cover, Hming gears, engline
front plite with steering pump and feel
injection pump. cluteh, Aywhesl wnd
starter suppord plate. Remove ol pump
locating serew from side of eylinder
Mock, diseonnest pressure line from
pump sl withdraw oil pump assembly,
Mark connesting red honring eaps ao
they ean be reinstalled in their original
pogitions, remove bearing caps, then
push tonnecting rods away from crank-
shaft. Mark positions of main bearing
caps, then remove caps. Lift erankshaflt
from E}'llﬁﬂur block.

If main bencings, (thrust washers and
rod besrings are to be reased, they
musl be reinstalled in thelr sriginal
positinns

110 INEPECTION. Clean and in-
spect crankshafl encefolly. Joornals
must be smouth and free of scoring.
Using & micrometer, measiuré main and

Fig. Sd— Wt fafdwing pe0ding i craneshetl
rer awal ralainar, use @ Bant iool fo femp oeck-
iing enols badow fRe OF relaimes,

CASE INTERNATIONAL (DAVID BROWN)

rodd journals o determine if they arne
excessively worn, topered or oui-of-
round, Maximum taper or out-of-round
permitted i3 GOL3 mm (00005 inch),
Crankshaft standard specifications are
as follpwa:

Models 1290-1294-1380

Muin Journal
Hameter | Gl 4 T4 48T mm
F2 -2 40905 n )
Main Bearing
Clearanee . , , . .. . - GEG=0L10 mom
{01, Oah 2 M i, )
Rod Journal
Diameter . . . . BOETH0E mm
(2 3TH0-2.5785 in,)
Rod Bearing
Cleprance . . . - . .. LBS-0L10 mm
{0, 2k fin

Models 1304-1490-1494
Main Journal

[hameter . . Gl GE0-60.662 mm
(26240-2.6245 in,)
Main Bearing

(learance , , . v WE=0L10 mm
ARG DTS

Rl Journal
Diameter . . . . . 61449-63.462 mm
(2 A9a0-2 48RS i)

Hoidl Bearing
Clearwnes . . - o . . 00G-010 mm

{0,002 00 i)

If erankshaft jourmals are wore,
seoted or damaged, crankshaft must be
reground  to dppropriate undersize,
When journals are machined, originol
fillet radius of 28-4.0 mm (01600160
inch) must be maintained.

L1, REINSTALL. To cheek main
and rod bearing clearnnee, make sure
jrurnals apd beprings are clean and
dry, Use “Plastignge” on each bearing
to accurately check clorrance,

Use suitable lubricant on all bearings
during finsl szsembly. Be sure throst
waszhers are installed with stes back
side agrinst cyiinder block and bearng
enpe O Modela 1200, 1204, 1300, tighton
main hearing cap retaining holts to 217
B-m (180 fi-1bs) tergue. On Models
1394, 1497 snd 149, tighten sonter
main bearing cap bolis to 238 N .om (220
Mi-1bs.} torgue and remainder of main
bearing cap bolts to 217 N-m {160 £i.-
Ibe.) torgue. Cin all models, insiall rear
oil seal and retniner as outlieed in
parsgraph 115, Install new connecting
ol enp locknuts gad Hghlen to 68 Nom
{80 {e=ths. b torgue.

Crenkahaft end ploy should be 0,05
025 mymy (0002000 inch), Bnd play i
controlled by thrust washers at center
main benring. Throst washers are
avallable [n standard sl2e and oversizes
of 013 and 051 mem (0005 and 0020

Imeh L
Complete installation by reversing
the remawal prooadurs

Models 1594-1690

11L. REMOVE. To remove erank-
ghafl, flral remove engloe assembly as
outlined in ppragraph T Remove cylin-
der hewds, Himing gear eover, sngino ail
pump, cluteh and Aywhesl. Remove
front oil seal retaiver from lower part
of timing gear housing. Romove rear oil
geal retainer oeing two bolts in
threaded holea in retainer o push pe-
tainer off erankshaft flange. Remove
copnecting rod hearing caps and push
connecting rods away from erankahaft.
Mark pesition of main bearing eapa to
ensure corpect reassembly, then remove
caps, Lift crankshaft from cylinder
block.

If main bearings, throat washers or
rod benrings are o be rowsed, they
miest be reinstalled in their original
pesitions.

i1:, INBPECTION. Cloan and _a-
spect crankshaft carefully. Joornals
must be smosth and free of scoring.
Using & micrometer, measure rod and
main jourpals to determine if they sre
excesalvely worn, tapered or out-of-
roand. Maximum taper or out-of-roind
permitted iz 0013 mm (00005 ineh).
Muin journal stondard diameter is
AOEL-B0R5 mm (LT495-2750 inches).
Rod journal standand diameter s 8027
G028 mm (28T28-2.3732 Inckes). Maxi-
mum allewable ronoot, mensred ok
eenter journal, is 002 mm (0 neh).
Bearings are available in .25 0,51 and
0.76 mm {0,000, 0020 snd 0.030 inch)
overzizes a8 well is standard aize.

When regrinding crankakaft, journal
fillet radins of SL8-4.0 mm (150-00160
imezh ) and Aange fillet endive of 6835 mm
{0250 inch) most be maintained,

114. REINMSTALL. Hearing clear-
ancy shoald be (05000 mmim (000E-
(LM inch for both main and rod bear-
ings. Be sure journals snd bearings aro
clean and dry asd use “Flastipag™ on
each bearing to accurately measure
clearance,

Use gnitable lubricant on all bearings
during final assembly, Install thrust
washers mt sneh side of contor main
bearing making sure prooved side of
washers face the craakshalt, Tighten
miin bearing cup retaining bolis 1o 20T
Mom {160 Me-lbs) wwrgque. Install new
connecting rod cap lochnats and Gghten
to B8 N .m (50 Ft-1la) torgue.

Crankshaft end play s determined
by thickness of thrust washers installed
at ecenter main bearing. End play
shoubd be 015025 mm {0006-0,000

www.maskinisten.net
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inchl Standard thrust washer thick-
neas g L3250 mm (00980092 imch .
Thrust washers are available in (.13
and 051 mm (L0056 and 0020 inch b mver-
!i.'ﬂ!!.

lnatall réar oil seal and retainer as
mitlined in paragraph 176, Apply sexl-
ant 1o threads of flywheel mounting
balts, then tighten toe 108 Mom (80 .-
Ibi b borgue, Complete instaliotion by
peversing the remavnl procedure,

CRANKSHAFT REAR OIL SEAL

Models 1190-1154-1280-1254-
1380=-1384-1400- 1494

115. To renew rear oil seanl, first
remave old packing and clean grooves
of retainers. Push new pocking itto
groove of retainer wsing w smooth,
roand bar. Begin a1 the conter and work
oubward to ench end ae o blont tool bo
push protruding ends of packing below
the jaint faee of retainer ag shown in
Fig. 14,

HOTE: Do mot cul off ands of packing.
The packings are maide to cormoct length
and lsakpgs will ocow IF lengih s de-
cra@nmd,

Use u aharp knife or rezer bilnds to
trim lonsa fibers at ends of packings
i Fig. 951, Repeat the procedare for the
ather half of retainer,

Position retainer halves on the
erankshait ami tighien socket hesd
peraws to draw retainer halves togethor
and seat the packings. Remove retainer
mssambly. Install paskets on retaiper
halves nsing a light coat of gasket seal-
er on both sides of gmskets. Position
epper retainer on eylinder hlock, but ds
mot tighten meunting bolts, Apply
amall amount of gasket maker on mat-
ing faces of lower potainer half as
shown in Fig. 96, Position lower retain-
er on cylinder bleck, bat do nod tighten
moanting balis,

Instal] aocket hesd serews and tight-
en evenly to 30 M.m (15 ft.-[ha.l torgue,
then loesen enck serew one balf turm.
Tighten retainer mounting bolis to 20

CORAECT

Wem {15 ft.-lba. | torgue, then retighten
sockel head screws to 20 N.om (15 ft.-
M. ) terigue. Lodsen Ehe retainer moant-
Jh“ bolts, walt aboul 30 ssconds, then
retighten to 20 BN.m (15 ft-lba.)

loag o
Models 1584-1690

116, Press new ofl seal into seal hous-
ing using special toal (DB-1168} with
seal lip facing away frone tool. Labei-
cate seal lip and erankshaft Aange,
then install senl and housing over end
af erankshalt, Align bolt holes, install
maanilng bolis aned tgbbes evenly.

EMGINE OIL FILTER
All Madals

117, The engine o] filter is located on
beft side of cylinder hlock o all models.
Change oil and filter at 100 boir inber-
vals, Engine oil should be at opesrating
wemperature before dralnieg so all
impurities will be in suspension wod
removoed with old oll. Befer 1o C0ON-
DENSED SERVICE DATA section for

eranksase oll eapacity speeifieations

OIL PAN
All Modals

115 REMOVE AND REINSTALL.
il pan is bolied to bottom of tractor
main frame asd ean be romoved alter
draining sngine oil.

Tighten retiining cap serews by 27
. m 20 fL-Iba. ) torgue

["%JHI:-L_ N

Apply Gasket Maker
Flg. #8—Appiy & mmall ameunt of Lockire 518

REMOYE
FIBERS
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Paragraphs 115-120

ENGINE OIL PFUMP

Models 1180-1184

11k REMOVE AND RETNSTALIL,
To remove ofl pump, draie enging ol
and remove ol pan. Disconmect and
remove ofl pregsare (ube. Remove pump
locating serow feom right side of cylin-
der Wock, Withdraw ol pump assemidy
from evlinder hloek being cxroful not to
lvae thrust spring from counterbore in
top end of pump abaft.

MOTE inpootion pump drive shalt may fall
ot as ol plmip s ramored. Use cadbon o
avold damage to injection pump driva
shafl. The injecticn pump mus! be remorad
o raimstall drive shart,

Retnatall oil pump making certain
thrust spring ia leented in top of ol
pump shaft. Install injection pump
drive ghaft, il removed, with chamfer
end up and install injection pomp as
outlined in paragraph 136 Install il
pan aml tighten bofts ve 27 M. m (20 0L
ks, | tireue,

13, OVERHAUL T.l'l:l.a.:tsumll'ly ol
pump & obwioos after examination of
unit and referencs o Flg 97, When
r:mu-."in“ pressure regulator adjusiing
gerew (10, pount nomber of turne P
quirrd to remove serew, The serew can
theén be reinstalled to original pressare
getting

Cheek ol pears, bushings, shafts and
wenr surfaces for scering, damage or

Mg, BF—Eapioded sew of o Dy Eed ow

mrd frr redative Do
L} E'."lﬂl-l b Lawcknog
 d By v I3 Adja
1 B g i 1“-I'll--ld'I 'u:l-l-l?:'
i Brachen B Fortion phiwi B sereen
5 Pump ety B ko
& Cover wey Bl Twiurh e
T et vakve (il get b Sdler ahaafy
# Halnf volve apring T T —

a1
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Paragraphs 121-123

excessive wear. Renew as needed. Di-
ameter of bushing surface of pump
drive shaft must be 12.433-12.446 mm
(0.4895-0.490 inch). Inside diameter of
mating bushing (3—Fig. 97) is 12.458-
12509 mm (0.4905-0.4925 inch). Gear
width must be 30.112-30.137 mm
(1.1855-1.1865 inches) and gear housing
depth must be 30.162-30.200 mm
(1.1875-1.1890 inches).

Assemble drive shaft and driven gear
(14—Fig. 97) in bracket (4). Install idler
shaft (15) and idler gear (16). Use a dial
indicator to measure backlash between
pump gears. Backlash must be 0.51-0.66
mm (0.020-0.026 inch). Install two new
gears if backlash is not correct. Install
pump body (5) and place “Plastigage”
on face of pump gears. See Fig. 98
Install pump cover (6—Fig. 97) and
tighten retaining bolts to 10 N.m (7 ft.-
Ibs.) torque. Remove cover (6) and check
clearance. Clearance must be 0.025-
0.089 mm (0.001-0.0035 inch). Install
new gears if clearance is not correct.
Reinstall cover (6) and tighten bolts to
10 N.m (7 ft.-1bs.) torque.

Check relief valve spring against the
following specifications:

FreeLength . ... ...... 41.27 mm
(1.625 in.)

Test Length . . ........ 33.33 mm
(1.312 in.)

Test Pressure . . .......... 20N
(4.5 1bs.)

Install relief valve plunger (7—Fig.
97), spring (8) and adjusting screw (10).
Turn adjusting screw into cover (6) the
same number of turns as noted at
removal. If necessary, an approximate
setting can be made by leaving four
screw threads of adjusting screw (10)
showing above locknut (9). This will
give approximately 276 kPa (40 psi).
One full turn of adjusting screw will
result in a 41 kPa (6 psi) change in pres-
sure. Tighten locknut (9) securely.

CASE INTERNATIONAL (DAVID BROWN)

Models 1290-1294-1390-1394-
1490-1494

121. REMOVE AND REINSTALL.
To remove oil pump, first drain engine
oil and remove oil pan. Disconnect and
remove oil pressure tube. Remove pump
locating screw from side of cylinder
block, then withdraw oil pump.

To reinstall oil pump, reverse the
removal procedure. Install oil pan and
tighten mounting bolts to 27 N.m (20
ft.-1bs.) torque.

122. OVERHAUL. Disassembly of
oil pump is obvious after examination
of unit and reference to Fig. 99. Use a
suitable puller to remove spiral gear (4)
and driven gear (9) from drive shaft (6).
Note number of turns required to re-
move relief valve adjusting screw (15)
so it can be reinstalled to original set-
ting.

Check all gears, bushings, shafts and
wear surfaces for scoring, damage or
excessive wear. Renew as needed.

To reassemble, press idler shaft (8—
Fig. 99) into bracket (7) until seated.
Install shaft (6) and gears (9 and 10).
Press spiral gear (4) onto shaft (6) leav-
ing 0.25 mm (0.010 inch) end play. Use a
feeler gage between face of spiral gear
shoulder and top edge of bracket (7) to
measure end play. Install bolts and
pump body (11). Using a feeler gage
inserted between mating gear teeth,
measure backlash. Backlash should be
0.51-0.66 mm (0.020-0.026 inch). Meas-
ure gear side clearance using a feeler
gage inserted between gear body (11)
and outer edge of pump gears. Side
clearance should be 0.025-0.050 mm
(0.001-0.002 inch). Place “Plastigage”
on face of pump geais as shown in Fig.
98. Install pump cover (12) and tighten
bolts to 12-15 N.m (9-11 ft.-1bs.) torque.
Remove cover (12) and check clearance.
Clearance should be 0.025-0.089 mm
(0.001-0.0035 inch). Reinstall cover and
tighten bolts to 12-15 N.m (9-11 ft.-lbs.)
torque.

Fig. 98— View showing prop-
er positioning of ‘‘Plasti-
gage' when checking end
clearance of oil pump rotors.
Clearance must be within
range of 0.025-0.089 mm
(0.001-0.0035 inch).

42

Install relief valve plunger (13—Fig.
99), spring (14) and adjusting screw
(15). Turn adjusting screw in same
number of turns as noted during disas-
sembly. One full turn of adjusting
screw will result in 41 kPa (6 psi)
change in pressure. Top of screw (15)
must be below flange for pickup screen
mounting bolt.

Models 1594-1690

123. REMOVE AND REINSTALL.
To remove oil pump, it is necessary to
first remove engine assembly as out-
lined in paragraph 76. Remove suction
filter (28 or 30—Fig. 100), suction pipe
and pressure pipe (7). Remove pump
retaining bolts and withdraw oil
pump.

Reinstall by reversing removal pro-
cedure. Tighten pump mounting bolts
to 20 N-m (15 ft.-1bs.) torque.

Fig. 99—Exploded view of oll pump used on four-
cylinder engine showing component parts and

their relative positions.
1. Pressure tube
2 Set screw 10. ldler gear
3. Locknut 11. Gear body
4. Drive gear 12. Cover
5. Bushing 13. Reliefl valve plunger
6. Drive shaft 14. Relief valve spring
7. Bracket 15. Adjusting screw
8. ldler shaft 16. Suction screen
9. Driven gear . Screen retaining cap screw
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124. OVERHAUL. Disassembly of
pump is obvious after examination of
unit and reference to Fig. 100.

Check all gears, bushings, shafts and
housing wear surfaces for scoring, dam-
age or excessive wear and renew as
needed. Oil pump specifications are as
follows:

Idler gear shaft diameter,
gear end 25.35-25.37T mm

(0.998-0.999 in.)
Idler gear bore . 25.40-25.43 mm
(1.000-1.001 in.)
Idler gear to
shaft clearance . .. .0.02-0.08 mm
(0.001-0.003 in.)
Idler shaft end play . . .0.05-0.15 mm
(0.002-0.006 in.)
Idler gear to oil pump
gear backlash . . ... 0.18-0.27 mm

(0.007-0.011 in.)
. 20.65-20.67 mm
(0.813-0.814 in.)

Housing depth

Drive rotor bushing
bores installed . . . 15.62-15.64 mm

(0.615-0.616 in.)

Drive rotor
shaft diameter . . .15.545-15.59 mm
(0.612-0.614 in.)
Rotor shaft to
bushing clearance . . .0.03-0.08 mm
(0.001-0.003 in.)
Rotor width . . .. .. 20.59-20.61 mm
(0.810-0.811 in.)
Rotor end play .. ... 0.025-0.08 mm
(0.001-0.003 in.)
Rotor teeth backlash . .0.40-0.50 mm

(0.016-0.020 in.)

1 3 5
2 @:4
JJ/LG 1. Front rm:l:er'pipe

Rotor teeth to
body clearance . . . . . 0.08-0.13 mm
(0.003-0.005 in.)

Lubricate all parts with oil during
assembly. Tighten pump body through-
bolts to 20 N-m (15 ft.-lbs.) torque.
Install pump drive gear using a new
locknut.

When assembling pressure relief
valve, turn the adjusting screw in until
end of screw protrudes 9.92 mm (0.390
inch) from housing (A—Fig. 101). In-
stall locknut and tighten securely.

Engine oil pressure should be ap-
proximately 205 kPa (30 psi) at 700 rpm
and 275-345 kPa (40-50 psi) at 1800 rpm
with engine at operating temperature.

FLYWHEEL
All Models

125. To remove flywheel, first sepa-
rate tractor between engine and trans-
mission as outlined in appropriate
paragraph 217 or 218. Remove clutch
assembly and flywheel.

Starter ring gear is installed from
front side of flywheel. Heat new gear
until gear will slip onto flywheel, but do
not heat to more than 225°C (420°F). Be
sure gear is seated squarely against
shoulder of flywheel.

Inspect pilot bearing for roughness
and wear and renew if necessary.

On Models 1594 and 1690, apply seal-
ant to threads of flywheel mounting
bolts and tighten bolts to 108 N.m (80

Fig. 100—Exploded view of

oll pump used on six-cylinder

engine showing component

parts and their relative posi-
tions.

2. Pipe brackets

3. Rear rocker pipe

4. Rocker supply pipe

5. Filter adapter

6. 0il filter

7. Pressure tube

8. Plug

9. Idler gear shaft

10. Idler gear

11. Bushing

12. Locknut

13. Adjusting screw

14. Spring

15. Plunger

16. Gasket

17. Suction pipe

18, Pump body, front

19. Dowel

20, Key

21, Driving rotor

22 Bushing

23. Drive gear

24. Driven rotor

25. Rotor shaft

26. Pump body, rear

217, Filter pipe (front drive
axle models)

28. Filter (front drive axle

29.
80. Filter (2WD)
31. “0" ring
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Paragraphs 124-127

ft.-lbs.) torque. On all other models,
install mounting bolts dry and tighten
to 68 N-m (50 ft.-1bs.) torque.

TURBOCHARGER

A Holset 3501259 or Schwitzer L
185221 turbocharger is used on Model
1490. A Schwitzer 310335 turbocharger
is used on Models 1394 and 1494.

All Models So Equipped

126. REMOVE AND REINSTALL.
Remove engine cover and clean area
surrounding turbocharger. Loosen
clamps and remove hoses between air
cleaner and turbocharger and turbo-
charger and intake manifold. Remove
oil supply and oil return lines. Unbolt
exhaust elbow from manifold and re-
move elbow and coupling which is be-
tween elbow and turbocharger. Unbolt
and remove turbocharger.

Reinstall turbocharger by reversing
removal procedure. Before connecting
oil supply line, fill oil chamber with oil
to provide initial lubrication.

Prime the turbocharger as follows:
With fuel shut-off control in “STOP”
position, crank engine with starter un-
til engine oil pressure light goes out. Do
not operate starter motor longer than
30 seconds without interruption to
avoid overheating. Start engine and op-
erate at 1000 rpm for about two min-
utes to ensure proper lubrication before
increasing speed.

127. INSPECTION. Always deter-
mine cause of turbocharger failure be-
fore installing new turbocharger.

Contact damage to turbine indicates
bearing damage and/or excessive shaft
motion. Compressor wheel will proba-
bly be damaged. This is caused by lack
of lubricant or oil contamination as a
result of overextended service inter-
vals. Shaft end play must be within

Fig. 101—0n six-cylinder engine oil pump, turn

relief valve adjusting screw in until end of screw

is 9.92 mm (0.390 Inch) from pump body as
shown at (A).

43




Paragraphs 128-129

range of DO0E-0.15 mm ((003-0.008
inch)

Center housing or bearing failure
cauzed by sludge or hardemed deposita
in ol passages are result of overfisling,
overloading or fmproper coel down pe-
riod befere engine shot off, caosing
high exhaust temperatures. Shaft and
bearing scoring are slso coused by lack
of il oF overextended service inter-
vals,

Any foreign material in either ex-
haust or intake will epose compressor
af turbine whetl damage,

Flakes of engine bearing macerial
imbedded in turbecharger bearings in-
dirate poasiblo sngine bearing lailure.

[f eonditions which caused turbo
charger failure are not corrected, pro-
mature failure of new turbocharger will
resqlt,

[28. OVERHAUL HOLSET TUR-
BOCHARGER. HKemowe turbocharger
unit gz outlined in paragraph 126, Mark
compregsar cover, conter housing, tur-
bine howsing and clamp positionsz for
remssembly, Remove clamp (6—Fig
102] mad lift eore (Fom turbine heising
T Remove serews (3h, then separate
from compressor cover (205 Clamp a %
inck 12-point weepeh in vise, locate hub
of turbine wheel (9] in wrench and
remove nut (18, Carefully slide com-
pressor wheel (17} from shalt. Turbine
wheel and shaflt (% wod bearing (10) can
be removed From housing. Use snap
Fing pliera o remove largs cetuinlhg
fing (18, them pry inserd (15} From
housing bore. Remainder of parts cian
be lified out Ohl defectar (1% and
thrust plate (5] are locsted by two
groove ping which should not be re-
e,

Clean all ports using care nof to
e, serateh or damnge,

123 45 6 1
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Fig. FI—EFectanal wew of
Schwitrer turbocharger
showing compomenl parts
el ey venldfive Dreadiaves.

18 Thewai plair
18 Clamp plaie
a0 Theual 7lag

Inspect all parts and renew a8
needed. See poragraph 127. NEVER
attempt to traighten any bent parts.

[Tae care 1o nol overexpand rimg (8-~
Fig. &) when Installing in groove
Labricate turbine shaft (9 and ring (5),
then assemble (o bure of housing (13).
Luobricatie beari ng | 1, then install aver
turhine shaft uwnd inte howsing bors.
Lubricate thrust plate (53 then install
in housing with bronse side up and
holes enpgaging groove pins. Install
thrust ring (11) over shaft and onto
thrust plage, then position oil deflector
over shaft snd groove pins, Tnatall ring
(14) in groows of spacer sleeve (15),
lubricate parts and slide spacer sleeve
into bore of insert {13k Install (1" ring
(4] in groove, lubricate cutside diame-
ter, then alide bnsert (18] with spacer
gleeve (15) and "0 ring installed inte
bare of housing.

ROTE: Use care to prevent spacer sleove
trom talling out of msert when Installing.

Fig. Idd—Sechonal wew of
Halesd farBoshagey shoning

| -8 compansnt padde snd hair

L~T] refalive postions.

i L Wnali

L

1 Lochwpsket

L ial mcres
T pira
Theust plits
L pl i

1 Turlnas \Pm:u

sl
T'l:l:.::”'rrl'- & shafl
Faarireg

. Theust ring
133 goflrtar
Esaring (rerder| bogsing
Healing rirg

i‘llllp.ll:r:r wlperae

T Cormprewssr wb=sl
Cresprawsar jnsri

[y
=5
ERGREEEE CErsumma

+
L]

Brap v

W Crespresast raser

Imstall smap ring (19} with bveled
alde out, Slide compressor whesl (17)
ower shafl, enat thresds with graphita
gremse and install mui (161 Using
wrinch in vise to hold turbine shaft,
tighten nut & 18 N.m (160 in-fha.)
tergue, then spin rotor wheels. Turbine
and compressor wheels should spin
freely with no robbing or binding. Dia-
nssembde and recheck if any binding or
rubbing is moted. Reassemble turbine
housing (7], elamp (6] and compressor
cover (20) making certain previously
made alignmenl marks are in regisfer.
Conl thrends and back Free of serew and
nuat an elamp (6 with graphite groase,
then tighten nut to 13 Nom (130 in.-lbs.)
torque, Cont machined flange of com-
peesans cover (20 with graphite grease
and install gpecial serews (3), lockwazh-
ers (2 ond fat woskers (1), Tighten
serews {(3) to T M-m (60 in-lbs.)
torguie,

123, OVERHAUL SCHWITZER
TURBODCHARGER. Remove turbo-
charpger na outlined is paragraph 126,
Mark compressor cover, bearing hous-
ieg and turhine hoosing for reassembly,
Clamp turbocharger mounting Harge
(exhaust inlet) in vise and remove eap
serews: (2—Fig, 108), lochwashers (1)
and elamp plates (190 Remeove com-
presaor cover (12) Remove nut Trom
clamp ring (4], expand clamp ring and
remove bearing housing sasembly from
turhine heosing (6)

CAUTION: Mover allow walght of basring
housing sssembly 10 rost on either turbino
of compressor wheel vanes. Lay beanng
howusing sssembly on o bench so hebine
ahndt s horzontal

Hemove lockeut (11—Fig. 108} and
slip compressor wheel (10} from end of
ghaft. Withdraw turbine wheel and

i
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shaft (%) from bearing housing Flaoe
bearing boosing on bench with eom-
presser slde ap, Remove snap ring (16)
and pry Ainger plaie insert (16) from
bearing housing. Push spacer sleeve
{13) lrom ingert. Remove oil deflector
(@], thrust ring (0], throst plate {15)
amd 'hlla.n'nu: {8 Remove 07 ring {17}
from flinger plate msert (15) and re-
move seal rings (14) from spacer sloeve
and tarkine shaft,

Clean all paris using care not o
bend, scratch or damage Inspect all
parts amd renew ps needed. See para-
graph 127, WNEVER attempt to
straighten any bent parta

Install seal ring on torbine shaft

Diese]l fusl svstems consist of three
basic components; foel task and Alters,
injection pump and injection nozEles,
When servicing any unit assoclated
with fuel system. maintenance of aheso-

Bad @ @Y moEE
1. Spucar T Filer bass
2 Cop seres H 0" ring
1 Hlesder mrew B Sedling riag
L} ] 10 Fikar slieieam
8. Filter bead 11. Sealing ring
A Filesr #hereni 12 Filer biss

lubricate seal ring and Install turbine
wheel aml shalt in be:.ring huu.'li.uq.
Labrieate ID and OD af bearing (8),
install bearing over ond of turhine
shafl and inte bearing housing. Lahrl-
cite both sides of thrust plate (185 and
Install plate (bronze side out) on align-
ing dowels. Install throst ring (200 and
oil deflector (9), making certain holesin
deffector are positioned over dowel
ping. Install new seal ring on spacer
seeve (13), lubricats seal ring and press
apacer sleeve into finger plate insert
(16). Position new "0 ring (1T) on
ingert, lobsicate "0 ring and install
imgerl and spacer slegve assembiy in
bearing housing, thon secare with snap

DIESEL FUEL SYSTEM

Iute cleanliness is of the otmost impor-
tance. Of equal importance is avoidance
of nicks or burrs on any woeking
parts.

FUEL FILTERS
All Modeis

13, REMOVE AND REINSTALL.
Fuel filter head is fitled with two re-
newable type clements. Primory and
secondary filter glements are identical
and are wsed on all models. 1§ is recom-
mended both filters be changed ot 500

hour intervals under normal operating
eonditions,

Clonn aron nround filters and romove
cap serews (2 and 4—Fig. 1043 which
retain elements and bases, Remove
b (T nnd 125 and elements (6 and 10},
Discard all sealing rings and clean hosa
with diesel foel.

Iestall small “0° ring (8— Fig. 104) in
proove araund protrusion which centers
filter eloment on filter head Install
sealing ringe (9) In groove eround outer
edge of Alter head and sealing ring (11)
in baze, Place element on base and seal-
ing rimg, push ante protrusson on filter

.' www.maskinisten.ne

Paragraphs 130-131

ring (16). Place compressor wheel on
luehing shaft, coat threads and back
gide of nut (11} with graphite grease,
then install and tirhien nut to 18 Mom
(1680 in-Tha.0 Locoiie, Aszpmibile |:r|-.r|.rir.||.-|
howsing to burbing bousimg and align
punch marks, Install clamp ring, apply
graphite grease on threads and install
nut, tighten to 13 N-m (130 jis.-lhs.)
torque. Apply praphite greass aroond
machined fange of compressor cover
{12). Install compreaser cover, align
previoaaly mads marks and secure tov-
er with cap screws, wasbers and elomyp
plates. Tighten cap acrews to T 5.om (G0
in=lbs ) torgee
Check for free rotution

head and Hghten cop scres (4). Rogeend
the proeedure for remaintng Glter,

Remowe sediment bowl on fuel $ift
parp, clean sereen and reassemble
Blesl aysbem e outlined in pura.gra.]:h
181,

131. BLEEDING SYSTEM. Make
sure fuel tank containg at least 10 Li21%
gallons) of fuel. Loossn flier bived
serow |1 —Fig. 106 or 106), then operats
primer pump lever (3] uniil air-fres
fuel flowas from bleeder serew., Note
that it may be necessary to rointe
erankehaflt o regisition primer pump
petoating eam in order to maonoally
operate primer pump, Tighten filier
bleed serew and [oosen irljl,‘::‘l;il;in mp
bloed serews (21 Actuste primer pumyp
lever until air-froe fuel Aews Trom
bleed serews, then retighten hleed
WEFEWE,

If engine fails to start st this point,
lopsen ligh pressare fuel Tine connec-
tiena at injectors. Place fuel shut-off
eontrnl in “RUN" position and move
throtile o full speed pesition. Crank
engine with starter until fuel is dis-
charged from injection lines. Tighten
foel Une connections, then stort on-
gine.




Paragraphs 132-136

CASE INTERNATIONAL (DAVID BROWN)

Fig. 107—Diagram of typical thermostart unit
showing component parts and their relative posi-
tions.

1. Fuel line from reservoir 6. Valve coil

2. Thermostart unit 6. Starter solenoid

3. Burner coil 7. Starter safety switch
4. Fuel valve 8. Starter switch

THERMOSTART SYSTEM
All Models

132. Thermostart systems are avail-
able as an aid for cold weather starting
on all models.

System consists of a fuel reservoir
connected to fuel return line, thermo-
start unit located in intake manifold
and a switch which is an integral part
of the starter switch. See Fig. 107.

When starter key (8—Fig. 107) is
turned to HEAT position, electrical
current energizes thermostart unit (2)
in intake manifold. Current heats coil
(5) which opens fuel valve (4) and
changes fuel into vapor. Another coil
(3) ignites fuel vapor which burns in-
side intake manifold and warms air
going into the cylinders. This makes
engine easier to start in very cold
weather.

46

] Fig. 106—View showing typ-
ical fuel system for six-cylin-
der engine. Refer to Fig. 105
legend except for thermo-

start unit (8).

CAUTION: Never spray ether into air
intake system if thermostart unit is to be or
has been activated. Unit remains energized
when starter is being operated.

Operator must manually hold key in
HEAT position for 10 to 25 seconds to
activate thermostart unit.

133. TROUBLESHOOTING. Ther-
mostart system is relatively simple and
easy to check. To determine if system is
working, hold key in HEAT position for
10 to 25 seconds while hose from air
cleaner to intake manifold is removed.
Light from burning fuel should be visi-
ble inside manifold.

If unit is not activated, check for
voltage at thermostart unit using a test
light while holding key in HEAT posi-
tion. If test light does not light, check
wiring, connections and switch.

If test light shows current reaching
thermostart unit, disconnect fuel line
and check for restricted fuel flow.

If fuel is lowing to thermostart unit
remove unit and visually inspect. Re-
new as necessary.

FUEL SUPPLY PUMP
All Models

134. Fuel supply (transfer) pump is
actuated by a lobe on engine camshaft
via a short push rod running in a bore
in eylinder block. Pump service consists
of renewing diaphragm (6—Fig. 108).

Before disassembling pump, scribe
alignment marks on pump cover (5) and
body (7) to ensure proper reassembly.
Push down on diaphragm (6) and rotate
90 degrees in either direction to remove
diaphragm.

When reassembling, lift priming le-
ver to compress Spring as cover screws
are tightened. Be sure marks made dur-
ing disassembly are aligned.

Tighten pump mounting bolts to 20
N.m (15 ft.-1bs.) torque. Bleed air from
system as outlined in paragraph 131.

www.maskinisten.net

FUEL INJECTION PUMP
Models 1190-1194

135. PUMP TIMING. Provided in-
jection pump drive gear to camshaft
timing (paragraph 93) has not been dis-
turbed, CAV fuel injection pump is
properly timed when timing marks on
drive housing flange and pump flange
are aligned as shown in Fig. 109. If
pump drive gear has been removed,
refer to paragraph 137.

Refer to table in Fig. 115 for injection
pump timing specifications in degrees
and corresponding piston travel before
top dead center.

136. REMOVE AND REINSTALL
INJECTION PUMP. Disconnect
throttle and fuel shut-off controls.
Thoroughly clean pump, lines and sur-
rounding area. Remove fuel injector
lines and disconnect fuel inlet and re-
turn lines from injection pump. Cap all
openings. Unbolt and remove pump
from drive housing. Splined drive shaft
may be lifted out with pump; if so, take
care not to drop shaft. Remove shaft
and thrust spring from bore in end of
oil pump shaft.

To reinstall pump, first install thrust
spring in top end of oil pump shaft.
Insert splined drive shaft in drive gear
with chamfered end up. Install injec-

Fig. 108—Exploded view of fuel transfer pump

used on all models.
1. Bowl clamp
2. Bowl 5. Cover
3. Gasket 6. Diaphragm
4. Filter screen 7. Pump body
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tion pump aligning timing marks ss
ghown in Fig. 109, and tighten pomp
refmining nuts. Reconnect foel lines
leuving injector line connections lnose
at injectors. Install throttle and stop
egntrals, then blesd sir from avetom aa
outliped in poragraph 131

137, INJECTION FUMP DRIVE
GEAR. To remove deive gear (10—Flg.
100} and hoosing assembly, first re-
mave injection pump, splined drive
shaft and drive shalt thrust spring a=
outlined in paragraph 136 Lift gear and
howsing assembly from cvlinder block.

If abrivie genr (14 on eamshalt is 1o be
renaed, reler o paragraph 57,

To remove drive gaar Trom housing,
rémove snap ring (6—Fyg. L10) from top
end af gear {10) and press gear down-
wird out of housing, Remove caged nee-
die roller bearing (9 and snap ring (8
eetaining lower bearing, Press bearing
{7} out of housing (2.

To resssemble, instsll bearing (T—
Fig. 110} firat, then install grap ring (K)
with chamfersd edge downward. Hee
Fig. 111. Preas new needle roller ke
ing (89— Fig. 110) into pesition,

ROTE: N nosdle rmller baanng |8 re-
moved, 8 new bearing MUST be installed.
Preas, do not difve; bearing nio placa,

Install deive gear (10—Fig. 1505 into
housing assembly and install snap ring
(6) with chamfered edge doonward. See
Fig. 112,

To lnstall gear and hovsing m:u:rrl.hlg,
first turn erankahaft s Mo, | piston &=
at TIN on compression stroke, Install
gear and housing with master apline at
"4 o'clock” position (A—Fig. 113), As
gear meshia with drive gear on cam-
ghaft, master spling should move o
position (B bobwoan “6 o'olock™ and 7
m'elock™,

With injection pump drive gear prop-
erly meshed with comshalt gear, rein-
stall aplined drive shaft and injection
pump aa outlined in paragraph 136

Fig 108—View showing fiming mark ségomant
o fusl igeciian pump for 719 sad 1104 mod-
i,

Models 1290-1204-1300-1304-
1490-1494

135. PUMP TIMING. [njection
pimp deive gear bs tmed to panp shalt
by w dowel pln. Providing mesh position
i emgrime tming jrears 18 correel (para-
griph 845, injection pump k= properly
timed when timing marks on pump
flonge sl engine front plate are
mligned na shown in Fig. 114,

1f pump timing mark secursey is in
doubt, injecticn biming showld be
rhecked wsing static timing specifica-
tions and eorresponding piston travel
hefore top dead center {BTDC} specifi-
caliong listed in table shown in Fig
1i5.

138, REMOVE AND BREINSTALL
INJECTION PUMP. Clean timing
gear cover, injoction pump, feel lipes
and :urrq.l.r.'uihg area. Draln eoclank
frine radllator, then remove lower ma-
dintor hose Remove pump drive gear
cover plate from timing gear cover.
Hotate crankshaft until single timing
mark on injection pomp drive gear is
aligned with deuble timing marks on
idler gear, Bend tab washer and remove
pamp gear retaining bolts, Disconnect
thrattle mad fosl ghut-off controls frem

kg 14 [ajeriln pesg drrve gear
18 Caamhall

Paragraphs 137-139

pump. [Macannect injecior Tnes, fuel
gupply liee ond fuel retuen lne frem
injection pump. Crp all openings, R
mave pump mouniing balts and with-
draw pumpy. The pump drive gear will
remain in the timing gear cover

MOTE: Once injoction pumgp s remoyved,
do not turn crankshaft os damoge fo gears
ar imirg gear cover coald reswit,

T reimstall injection pamp, first
miake cortain idler pear and pump drive
gear timmg marks are still correctly
aligned, Install pump, aligning =lot in
pump shaft with dowel in gear. Align
marks on pamp famge and engine frond
piate (Fig. L14), thea tighten pamp

BALL BEARING

CHAMFIR SHAP RENG

Fg. 111—=lew showing prope: nelalsdon of
v sy Falaiaig ball bagsirg i et parmg

——SHAP RING

CHAMFER

Fig. 12— Whas rains@Eilleg ddve gasr o injoc-
How athe ditfvs housing, inminll snap fng e

Fiy. T15—Wew abowing 4 o'chasl " poafios

{4} and "8 o'clack'" sissmbiy posfilon (B veed

in infociion pumn drive gear instaftion en Mod-
A T 100 mnd 1184, Maler fo feat

47




Paragraphs 140-145

mournting bolte to 30 N.m (16 [E-]lbe)
porgue. Tighten pear retalning bolis to
2T N m (20 . -1be ) torgue and bend tab
washer 1o secure, Complete installation
by reversing removal procedure. Beed
gir from system as outlined in paro-
graph 131

Models 1594-1690

146, PUMP LUBRICATIHOM. The
inlme injection pamp used on these
mocdels cantaing an oil ressrveir Tor
tubrication of pump rotating parts. The
il must be desined and renewed after
gvery 100 howrs of operation when en-
gloe wll s changed. Hecommended oll 1=
same grade and wiscosity s wsed in
amgaane, Add ofl throogh B plug (Fig
1185 unkil it Aows from level plug opens
A,

1dl. PUMP TIMING, Pump drive
Eoar iz keved to injeciion pomp ghaft.
Providing mesh position of engine tim-
ing gears is correct, injection pump s
properly timed whea marks on pump
and timing gear case are aligned in sim-
thwr manmer 45 marks in Fig 114,

Hefer to table in Fig. 115 for pump
slatic Hmicg specifications in crank-
shaft degrees and corresponding piston
travel belore top demd center.

142 REMOVE AND REINSTALL
ITNJECTION PUMP. Turn crankshoft
until No, 1 pisten is at TER on compres-
gion stroke. Clean timing gear cover,
injection pump, lines and sarrcamding
ared. Draln radigtor and remove lower
radialor hoss, Remars P drive PORr
cover plate from timing gear cover
Mark injection pump drive gear anmd
bdler gear so pump drive gear can be
reinstalled with same teeth meshing
Bend tab washer away [rom pump drive
geur refaimng pubt and remove mul
Using a sultnhle puller, free drive gear
from I:.u.prrr:l] [RIEE TR shafi (deive pear
will stuy Inskle timing pear covery
Remove thenttle and foel ahut-off con-
trols at pump. Diseonnect fuel bnjestor

48
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lines, supply lines and eeturn linea Cap
all openings. Remove pomp retnining
noks amd remove pump

MOTE: Do nol wen crankshafl afier re-
miowing injaction puma.

To reinstall gamp, first make cortain
idler gear amd pump drive gear are
positionsd as marked at disassemhly.
Inatall pump aligning key in pamp
shafi with slot in gear, Align timing
marks on pump fange and timing gear
case, Lhen Ughlen pump retaining nuls.
Tighten drive gear retaleing nut to €1
Mom (45 fi.-lba.) torgue and bemd tab
wagher L Peeife il |-'1a-n'.|]r||:=l.|' {rislal-
lation by reversing removal proceduare,
Blesd air from system az cublined in
paragraph 131, Cheeli lobriesting eil
level in pump and BH to proper leyel
with engine oil, Refer o paragraph
L4,

FUEL INJECTORS
All Models
143 LOCATING FAULTY NOE-

ZLE. If rough or unevan engine opers-
tion or misfiring indicates o faulty

injector, check for defective unit o fal-
lws: Rum engrine ot speed that deleet is
mpet noticeahle, then leosen high pres-
gure fuel line conneetion at each injec-
for in turn and note sany change in
engine operstion. The fanlty unit is the
one that least affectz munming of the
ETEine,

If & faulty Tnjestor iz found aml con-
shilerable time has elapsed since [njec-
tars have been serviced, it i3 recam-
mended that all injectors be removed
and serviced,

144. REMOVE AND INSTALL IN-
JECTORS. Clean injectors, lines aml
gurrounding area antll Free of all loose
dirt, gresse or forecign malerial, R
maove relarn lines mad high pressare
fines. Cap all apenirgs. Remove st
nute at each 'in.j-m:':nr Mote locrtion of
each 1njector as an aid in locating any
soaling washers which may stay in
eylinder Gend, then remove injectors.
Eemowve sealing washers

Clean nozzle recesses in evlinder
head using care nol to damage seating
gurfaces. Henew sepaling washer. enal
injector body snd nozle retaining cap
with heat resistant antiseize compound
and insert earefully into cylinder head.,
Tighten nozzle holder stsd nuts svanly
to 206 M.m (15 ft.-1ha.} torgue. Reinstall
all Tuel lines, but leave high pressure
line connections loosse at injectors, With
fuel shut-off control in RUN position,
crank #ngine with starter antil fuel is
discharged from injector linea. Tighten
fuel line conmections and start engine.

145, NOZTELE TESTIMNG. A com-
plete job of testing snd adjusting fuel
injeciors Poquires upe of spocial fest
eguipment. [Tae only elean approved
testing oil in tester tamk. The nozzle
should be checked for opening pressure,
seal leakage, back leakzge and spray
patiern,
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CAUTION: Fuel leaves nozzle tip with suf-
ficient force to penetrate the skin. Keep
unprotected parts of body clear of nozzle
tip when testing.

146. OPENING PRESSURE. Connect
injector to tester and operate lever sev-
eral times to purge air from nozzle and
to make sure nozzle valve is not stuck.
Operate tester lever slowly and observe
pressure at which injection spray oc-
curs. Opening pressure for a new injec-
tor should be 18750 kPa (2720 psi).
Opening pressure for a used injector
should be 17650 kPa (2560 psi). Maxi-
mum allowable pressure variation be-
tween injectors is 690 kPa (100 psi).

To adjust nozzle opening pressure,
remove top cap nut (1—Fig. 117) and
turn adjusting screw (3) until specified
opening pressure is obtained.

NOTE: When adjusting an overhauled
injector with a new pressure spring (5),
set pressure to new injector specifications
to allow for initial pressure loss as spring
takes a set.

147. SEAT LEAKAGE. Wipe nozzle
tip dry, then operate tester lever slowly
to maintain pressure at 1000 kPa (145
psi) below nozzle opening pressure. If
fuel appears on nozzle tip within a peri-
od of five seconds, nozzle is leaking and
must be overhauled or renewed.

148, BACK LEAKAGE. Operate test-
er lever slowly until pressure reading is
slightly below opening pressure. Re-
lease tester lever and note time taken
as pressure falls from 14755 kPa (2140
psi) to 9860 kPa (1430 psi). The time
must be between 6 and 25 seconds. Note
that a leaking tester will show up in
this test as excessively fast leakback. If
all nozzles fail to pass this test, tester
rather than nozzles should be sus-
pected.

149. SPRAY PATTERN. Operate
tester lever several times at approxi-

FILL PLUG

mately one stroke per second and ob-
serve spray pattern. Four finely atom-
ized, equally spaced and shaped sprays
should emerge from nozzle tip. If pat-
tern is uneven, ragged or a solid spray,
overhaul or renew nozzle.

150. OVERHAUL. Maintenance of
absolute cleanliness in the overhaul of
injector assemblies is of the utmost
importance. Of equal importance is
avoidance of nicks, scratches or han-
dling damage on any lapped or polished
surfaces. To avoid damage, only recom-
mended cleaning kits and carbon clean-

Fig. 117—Exploded view of typical fuel infector

used on all models.
1. Cap nut 7. Body
2. Copper washer 8. Dowels
3. Adjusting screw 9. Needle
4. Washer 10. Nozzle
5. Spring 11. Washer
6. Spindle 12. Nozzle retaining cap

Fig. 116—View showing lo-
cation of filler plug, oil level
plug and drain plug on inline

LEVEL PLUG

infection pump used on six-
cylinder engines.

DRAIN PLUG
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Paragraphs 146-150

ing solvents should be used. Nozzle
valve and body are individually fit and
lapped and must be kept together as a
unit. Do not intermix parts from one
injector to another.

Before disassembling any injector,
thoroughly clean with a brass wire
brush. Soak injectors in approved car-
bon cleaning solvent, if necessary, to
loosen hard carbon deposits. Rinse in-
jectors in clean diesel fuel after clean-
ing with solvent. Never use steel wire
brush, emery cloth or hard or sharp
tools to clean injectors.

To disassemble injector, clamp body
in holding fixture or soft jawed vise
with only enough pressure to keep in-
jector from slipping. Remove cap (1—
Fig. 117) and washer (2). Some injectors
have a locknut which is removed next.
On all injectors, back off pressure ad-
justing screw (3) until all tension is
removed from pressure spring (5). Re-
move nozzle retaining cap (12) and noz-
zle (10). Remove nozzle from retaining
cap and needle (9) from nozzle. Place in
approved cleaning solvent. Remove ad-
justing screw (3), using care not to lose
washer (4). Remove spring (5) and spin-
dle (6). Place in cleaning solvent.

Examine lapped pressure faces
where nozzle mates with body and sur-
faces of needle for nicks, scratches or

Fig. 118—Clean small feed channel bores with

drill or wire as shown. These bores are rarely

choked and insertion of drill or wire by hand will
be sufficient.

Fig. 119—Insert special groove scraper until

hooked nose of scraper enters fuel gallery. Press

scraper hard against side of gallery and rotate

nozzie to clear any carbon deposit from this
area.

&




Paragraphs 151-154

heat diseoloration. Clean zmall feed
channel hores osing a small wire as
shown In Fig. 118 Insert apeclal groove
acTaper inbe noezle I:In-d;.' antil nose of
seraper enbers fonl gallery. Press nose
of seraper hard against side of cavity
and rotate nozzle to clear carbon depos-
its as shown in Fig. 119 While pressing
fEAl SETAEr ngainst nesdle seat, rotate
scraper and clean carbon off seat as
shown I Fig. 1200 Bemove earbon frem
dome cavity with dome cavity cleanes
as shown in Fig. 121, Place proper size
cleaning pin in pin vise. Cleaning pin
should prowrude from pin vise omly
E:I'I.‘IHJ""I o enter EIMIE |:|r'i'|"||:u. ':.-:H.Ur_iﬂl.'l
phould be used not to break eleaning pin
off in orifice us removal is often impos-
gitbe. Clean orilices as shown in Fig.
122

Clean all parts using clesn diesel fael
and [nstall needle (9—Fu 117) inio
fozzle (100, Mesdls should slide lroaly
by lts own weight to battom of nozzls
hody, [f needle sticks, reclean or renew
nozele valve H.u;;rmh!ﬁr.

Place washer (110, §f 80 sqoipped, on
nozzle, Position neesle on injector body
17 engunging dowels () in haoles in noz-
ele. Instnll retaining cap (12 and tights
en secarely. Place spandie (6) in injoctor
body and install spring {5}, washer {4}
and adjosting serew (3L

Connect injector to tester and set
opening pressure ard check operation
as sutlined in BOLELE TESTING pars-
graphs.

Fig. 120—L\sa o seaf roraper do clean ail carbon
from mesdie sel 7 fp of nossie by Aoleling
scrapeT Fe praasmg A spained eeaf,

Fig. 12 {—Hamove any carbon from dome | g
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COOLING SYSTEM

AADIATOR
All Models

151, REMOVE AND) REINSTALL.
Drain radiator and remove complebe
shgine cover pssembly, side panels anad
aupporting frame. Remove hattery and
batters suppori as necessary. Discon-
nect upper and lower radistor hoses at
eadiator. Disconnect hose to expansion
tank if so equipped. Hemove shrood
bults aml lolle retalning radiator.
Some models may be squipped with a
radliator Wind for cold weather apera-
tion, 1f 8o, remove hlind, hangers and
contral tubi wnd cord, On all models,
remove any eleclrical wiring nebEssary
and remove radintor,

Reinatall by revorsing removal pro-
cedure.

THERMOSTAT

152, Thermostal is located at front of
eylinder head and may be removed
wlter draining cooling system and re-
i g upper riviator hose and ther-
mastiat hoeslng,

Tu test, place thermostal and o sult-
alle thermometer in o container of
wator, Heat water and abasrve nt what
temperature thermostat begins to open,
and when it is fully open

1. lezring asey i Seiling rieg
2P T Imipelle

A Nuhher sl B Fibir wailar

i Gl B Plag

B Sl 0 il lornisag

Standard thermoeatat should begin to
open at T°-B83°C (1T4°-181°F) and
abiowld be fully open at B5°-96°C (1H6°-
bL i il

WATER PUMP
All Models

153, REMOVE AND REINSTALL.
Dirain cooling syatem aml remove mec-
eagary radiator, heater or manifold
hicaes a1 water pump, Lossen all balts.
Hemove fan blade and alip bebis off
water pumyp pulley. On some models it
will be noeessary to remove shread
holts and reach botwoen shroud and
radiator to gain access to fan bolts.
Remove alternator as required, Romove
water pump Bemove impeller hoasing
il =0 pquipped.

Ingtall now goshots and senls and
reinstall by reversing removal groce-
dure. On Modelz 1594 and 1690, tighten
pump mounting bolts to 30 N.om (15 ft.-
1) torgue. Cnoall other modets, tight-
en pump and fan mounting boles Lo 34
N oo {95 fe-lks. b Ll

154, OWERHAUL. To diszssemhle
walier pump, Arat nete position of pump
shaft 6 pulley for proper reassembly.
Using a suilable paller or press, remove
pulley from pump shaft. Separate bm-
peller howeing {10—Fig. 123} from
pump bedy (21, Press bearing and shaft
assembly {1} forward out of impeller (T
and pump body. Kemove seal ring (6)
ard seal (3 from pomp body,

Imspect all parts for wear or damage
ard renew as neceRaary

To reassemble, press bearing and
ahalt assembly into body from the front
with smaller diameter end of sghafi
entering housing first. Press sgainst
wuler race anly of bearing until end of
bearing is flush with ooter facs of hoos-
img ws shown i Fig. 124 Sopport impss]-
ler end of shaft, then press pulley onto
ghaft tosame poaition noted during dis-
aasembly. Install new seal (5—Fi 123)

Pull leg

www.maskinisten.net
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Impeller Bearing Spindle

=

Body

Support Here

and seal ring (6) with smooth sealing
surfaces facing together. Support pump
shaft at pulley end (Fig. 125), then
press impeller onto shaft until clear-

| ; 0.05 - 0.30 mm
(0.002 - 0.012 in.)

Fig. 125—Support pulley
end of shaft, then press im-
peller onto shaft until desired
clearance between impeller
and body is obtained.

ance between body and impeller is 0.05-
0.30 mm (0.002-0.012 inch). Rotate pul-
ley to assure smooth operation. Install
body on impeller housing.

ELECTRICAL SYSTEM

BATTERY
All Models

155. Before any electrical system
service is performed, a thorough check
of battery condition, condition of cable
connections and condition of alternator
drive belt and pulleys should be made.

Battery should be checked for total
roll&age and voltage drop under rated
oad.

All relative connections should be
checked for excessive resistance using
an ohmmeter.

If battery voltage is excessively low,
it should be recharged to rated level
using an external battery charger. Fail-
ure to do so can cause alternator to
overheat resulting in premature failure
of alternator, regulator or both.

156. BATTERY CURRENT
DRAIN TEST. If after checking, serv-
icing and installing a battery, it returns
to an undercharged condition when
tractor is not in use, current drain
should be suspected. To check, discon-
nect negative battery terminal and con-
nect an ammeter lead to negative bat-
tery post and the other lead to negative
cable end. Make sure all electrical sys-
tems are off. Any reading on ammeter
indicates current leakage. Check for
lights, radio or accessories being on, or
shorted electrical wiring or compo-
nents.

CHARGING SYSTEM
All Models
157. TESTING. Prior to beginning

test, be sure battery is fully charged, all
connections are clean and tight and

TEST HERE

Fig. 126—View showing test DELCO ALTERNATOR
ypassing

hole location for b,
voltage regulator. Refer to
paragraph 160.

LUCAS ALTERNATOR

www.maskinisten.net

Paragraphs 155-158

alternator drive belt is properly ad-
justed.

NOTE: Do not disconnect any wires from
alternator while engine is running as dam-
age to alternator may resulit.

Alternator warning light should not
come on when key switch is in OFF
position. If light fails to go out when
key is in OFF position, test circuits as
outlined in paragraph 158,

Normal operation of warning light is
to come on only when key switch is in
ACC or IGN position, engine NOT
running. If engine is started while
throttle is in low idle position, light
may stay on until engine speed is
increased for the first time. Light
should not come on at any time after
engine is running and initial engine
speed increase was sufficient to shut
light off. If operation of warning light
is not normal, test circuits as outlined
in paragraph 158.

158. WARNING LIGHT CIRCUIT
TEST. If warning light fails to go out
with key switch in OFF position, dis-
connect plug at alternator. If light goes
out after plug is removed at alternator,
replace rectifier assembly in alterna-
tor.

If light stays on after disconnecting
plug at alternator, there is an electrical
short between the brown and yellow
wire and another positive wire in wir-
ing harness. Repair as necessary.

If light fails to come on with key
switch in ACC or IGN position, engine

TEST HERE

51




Paragraphs 159-165

NOT runnlng, disconnect plug from
plternntor and conneet & jumper wire ai
pumber one termingl (brown and el
levw wire | in connector and ground it to
plternator housing. If light comes on nt
this time, alternator warning light bulb
and wiring are goed and proldem s in
alternator. Check as oullined in para-
wraph 158 I Haht still Fails to enme on,
cheek haill, Wirll zockel, surrent uumﬂ:.-
to sockel and wiring from sockel o
alternator.

If warmng light fanctions rlnrnLuJJ;l.'
with engine not Funning, but faila to go
off when engine is running 88 various
speeds, check alternator as outlined in

paragraph 158,

1539, ALTERNATOR VOLTAGL
DUTPUT TEST. Make eertain all wir-
Ing connections are in place, then con-
nect valtmoter positive lemd to BAT

Fig. T2F—V¥iew showng progal inalabstion of
ammeter for Parforming STDAraRe Swipur nest
Anfer o paregraph T8 1.

i T |
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terminal of alternatior aml H_ruund neg-
ative lesed to adegupte ground. Start
engine and run at 1500 rpm, Yoltmeter
should resd between L3 ard 15 volts. [f
valtage ia less than 13 valis, bypass reg=
ulator and eheck aa outlined in para-
graph 160 Voltage In excess of 14 volis
indicntes eithor o prounded brask in-
side alternator ar faulty voltage regula-
tor, Bepair ag necessary.

I8, VOLTAGE REGULATOR BY-
FASS TEST. With voltmeter connecbel
as autlined in puragraph 159, start aed
run engine at LS00 rpm, Grownd voltage
regulator to alternator caze using probe
with groond wire (Lacas) or small
serewdriver (Deleol inserted through
test hole in back of alternstor case Sea
Fip. 128 [f voltigge belore bypassing
regulator waz nob hetween 15 and 156
volts, but is betwesn 13 and 15 volts
while regulator i3 beieg bypassed, re-
new voltage regulawr. I valtage Calls
o b betwenn 19 and L6 welts while
bypasaing regulator, romove alternator
and overbanl as outlined in paragraphs
for appropriate model,

16, ALTERNATOR AMPERAGE
OUTPUT TEST. Disconnect brown
wires from alterpator aml sonneet
ammeter in alternator output eircuit as
shown ia Fig. 127, Start and run engise
ot full reted speed. Turn on all lights
urdl wecessories, then check ammeter
reading.

Amperage outpul must oot be more
than 10 amps below rating stamped on
alternator identification pate,

i Snap rirg
& Relmmirs plale
e

rag
B, Prosmir i
TE Relmmer

ALTERNATOR

Lueas alternators are wsed ono all
madels, however aome tractors may ba
equipped with an AC Deleo alternator.

Bath Lucas ami AC Deleo alternators
ased have nonadjustable infernal typs

voltage regulators.
Lucas Standard Duty Alternator

162. DISASSEMBLY. Scribe locat-
ing marks on nlternator hoasings (7—
Fig. 128}, then remove and eover (23}
Note location of stator leads and un-
golder loads feom rectifier (19) Uz
caution to not overhest diodes, Hemove
brush, regulator and rectifier assem-
blies. Bemave retaining bolta and sepa-
rate drive end housing (14) and rotor
gasermbly (5) from rear housing {20 and
atator nsserbly (221, Remove drive pal-
lew, Fan and shaft key, then press rotor
and shafi o} vt al drive ead hm.::'tllk
il4y and front bearing (1), Remove
snap ring (L plate (9, bearing (10},
pressure ring (11), plate {12) and feli
geal (131 Upsolder feld winding con-
nections and remove glip ring {1 Il rear
bearing (3) or seal (4) are to be ronewed,
Press off rear bearing {3), Separato stn.
tor assembly (22) from rear housing
i L1

163. BRUSHES AMND SFEINGS,
Brusles should work froely in brush
halder aml be clean and frea of grease
ar all. Repew if overall length is bess
than 7.9 mm (%« ineh). Spring pressure
should be 2586 N (9-183 oz). Light
sanding of rotor slip rlngs s permissi-
hle.

184, ROTOR WINDING TESTS.
Check rolor winding continoity and re-
sistance simultanemsly by connecting
i battery operated ochmmeter (Fig. 129}
lends ta glip rings. Resistanes should be
43 ohms. Check rotor winding insula-
tion by conmnecting & 110 wolf, 15 watt
AL current test lipht botwesn each slip
ring and rotor body. See Fig. 130, [f teat
light comes on, rotor should be re-
riewad

166, STATOR WINDING TESTS,
Shnr cireuiting Between windicgs is

g 'I'H-—'P.iiﬂ ahowing propsr coasciion o
il Ao gl g For remielaace chack. REfar
10 parapningt 164,
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indicated by burnt insulpting varnish
covering winding. Henew stator assem-
bly if damape is spparent.

Contizuity of stator windings may be
checked hy connecting any two of the
thres stater winding leads in series
with a 12 woli test light of not less than
36 watts. ¥ test Jight eomaes an, tranafor
ope of tegt Jiﬂhl leads e :mnl.ﬂ.ir:ing ala=
tor winding lead. See Fig. 131, Test
light ahould eome on ot epch pogition, if
nol, renew stator wssembly.

[nsulution of stator winding may be
checked by conmecting a 110 woli, 15
watl, AC current test light lead at sta-
tor laminations and toach each of the
three stator lead wires in turm with
romaining test light lead. Ses Fig 152
If test light comses on, stator Is short
ciremited and muast b renewed.

L6, DIODE TESTS, Diodes wct as
ane-way gates for electrieal current by
I]|r.'|'h'lrl,|.|; current Lo pass throwgh in one
direction only. They may be checkerd

Fig. TRI—Cheok rofor wineiag far shod cirsui o
body vaing teal Gght as aufiined in parapraps
Téd,

fig. TIr—Conlinulfy check of EEfor windig
using 30 wan lesl (ight. Seder fo paragraph 165,

g, TIE—Whan using T5 watt tasi Aged do checs
iseiing of SREeE wInoing, Covrsacl cee faad fn
stafor Body e remenig fead b 110 ol o wer
source. Conmect | 10 Wt inar fo secl arator iesg
soparsialy. Re'sr 10 pavagraph 185

using i 12 wolt battery and 1.5 watt test
light. Connect one lead of teat light to
battery and remaining lead to disde 1o
be cheeked. Connect remaining dicde
lead to battery. Chserve [ight, Heverss
leads of dinde and obaerve :IiHh.L Lighi
should eome on during ealy one-half of
thia test If esst light fatls to eome on,
of eomes on when diode is connected
gither way, dicde ia faulty and shoold
be renwwed.

To test rectifior diedes, connect 12
volt buttory wnd 15 wait test light in
aeries with each separale diode usiog
heai sink ||i31.|: in which diode i=
mounted &5 one poiat of connection, Sea
Fig. 133, Observe light and reverse con-
nactions. Light should come an |,|l.|1"r'|'|,|,|;
aly wne-hall of this test, Test each

Fig. [3T—Te cheach diode in reciifer, cownsct
il Bghl ae shown sad refar fo paragrapd TE5.

jEH

H

FE;E;E;:.

£
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Paragraphs 166-168

dinde separately and rensw rectifier if
any of the three check had

167, REASSEMBLY. Nete that
gome type of heat sink should be wsed
hetween dicde and connectiona to be
resoldered (needle nose pliers lghtly
elamped on diode lead ) to prodect dinde
from heal damuge. Reassemble by re-
veraing dissssembly procedure and re-
aligh seribe marks when joining houws-
ing halves.

Lucas Heavy-Duty Allernator

168, DISASEEMEBLY. Serile loeat-
ing marks on alternator housings, than
remive oover (3—Fig. 134, Remoave
rzgulninr 141 end brush holder (61 Un
salder stotor (11 ) leads and remove rec-
tifier mesembly and surge (isolation)
protection diode, Nemove retaining
holi= and separate drive end housing
(301 and rotor azsembly (15) from rear
hasteming: (8} and sintor assemhbly (11%
Hemowe not (2, palley (23), fan (2X)
and eaollar (215, then press rolor sqzem-
bly (15) out of drive snd housing bear-
ing (13, Remove retaining plate (18)
and bearing (19 from housing {20), Dis-
coqitiect ralor leads amd remoee =Ii||

rings (12) [rom reter shaft. Remove




Paragraphs 169-178

bearing (135 and seal (14} Bemove sta-
b (110 from rear hoosing 15

169, BRUSHES AND SPHINGS,
Brushes should work freely in brush
halder snd be eloan and froe of grosss
or oil. Renew brushes if exeessively
worn, Springs should apply 25-836 N
(8-18 o, | preasure fo breshes, and slip
rieg surface of rotor shoald be clean
and smooth Light sinding of slip rings
to remowe seores or acratches is permis-
sibla.

17 ROTOR WINDING TESTS.
Check rotor winding continuity and re-
slstance slmulianeously by connecting
biultery operated shmmeter leads 1o
rotor leads Fesistones should be 4.3
ahms.

Cheeh rotar winding insulation Ty
connicting a 110 wolt, 15 watl, AC cur-
rimt fest light lead to rotor body and
romaining lead Lo soparste retor wind
ing lends, each in turn. [T test hght
comes on, Foetor skould be renewed,

171, STATOR WINDING TESTS.
T stator windings as outlined n
paragraph 165

I72. NODE TESTS. Notw that recti-
fier assembly construction is diferent,
but basic 'I.-|::|ling pu'l.ll:rduh:u are Lhe
purme us for standard duty Lucas alter
mrtors. Locute individeal disde leads
and test rectifier assembly and sorge

54
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Fig. 138—Scraws af “'A" and “B" conneobhons
must use imsulaiog waahors. Sorew al "C™ B @
LT O aATE L b,

{isalathon ) protéction disdes ny autlined
in paragraph 166

175 REASSEMBLY. Note that
same bype of heat sink should e psed
hetween disde and connectionz 1o he
reseldered (needle nose pliers lightly
elamped on diode fead ) to protect diode
from heat damame. Reassemble by ro-
versing disassembly procedure and re-
align seribe marks when joining hous-
ing halves.

Daleo Alternator

1T4. DISASSEMBLY, Scribe align-
ment marks across alternator hogsings
to onsure proper reassembly. Eamove
hoasing retaining bolts, then separate
drive end housing (2—Fig 195] and

i Relpiner pleie
E Spns
K Bodne
T, SNl
B [l irin
9 Retife beidges aany
10 Heasire
I 11 Braah Sakier
..-r'" 12 Mayulaiur
e 11 Bearing

rotor (R feom rear housing {101, Re-
miove Fetaining nuf, polley and fan feom
rotor ahaft and withdraw rotor feom
housing. Remove retalner plate (4} and
bearing (4) Note lecation of insalating
washars under seeows ol “A" and *RB™
onnections (Fig 136) &1 brush holder,
then remove retsining serews and nuts
Remove diode irio (8—Fig. 135}, brush
hasldder (11, repulator (12} and rectifier
apaembly (9), Preas mneedle Eearing (13)
inward o remove Trom housing,

175. BRUSHES, SFRINGE AND
SLIF RINGS. Brushes should work
freely in holder and bave sulficient
epTing pressare to maintain bmish to
glip ring contact. Brushes, springs and
halder are servieed 5= an assembly onlv,
wnd should be renewed if excessively
worn oF damaged.

Riotor slip rings shoeuld be smooth
and [rée ol grease or oil. Moust Foter in
lnthe amd check #lip ring runout, [f
ol exeedds 005 men (L2 inek) oF
i sorface is scored, surfaces may be
trioed on o lathe. Findsh with 400 geiv
inenmetallic) sandpaper or ||:.|i|:'.5-|l|i:|q.|;
eloth until seratches oF muehine marks
&rE FEMIOVAE,

[76. ROTOR WINDING TESTS.
Check rotor wipdisg continuity and re-
gistance gimultansousiy by conneoting
hattery operated ohmmeter leads to
each hriah contaet sarface of slip rings.
Resistance muat be 3.8 ohms for stand-
ard duly plternators and 4.3 ohms for
heayy duty aliernators,

Check rotor winding inaulatfon by
conpecting @ 100 valt, 15 watt, AC cur-
rent test light lead to rofor body and
remaining lend to meparate slip ring
surfaces, [T test light comes on, rotor
should b renewied

177. STATOR WINDING TESTH
Teat stator as cutlived in paragraph
165

178, DIODE TESTS. Te test disde
trio (E—Fig. 135) connect a battery
operatedd ohmmeter lead 0o dioide trio ot
“IF, Fig. 137 and remaining lead to

Fg. 137 —{onnect ohownelar as ahown fo fasf
ode g au cuiVned o parsgrat T




I8 —Reciflar bicdge hse 8 grounded
raddniing sorew V4 ' and an inssisted screw VET
which 8 connecied o cufipol lerminel BT, "CT
and 00 pra olvioeal oboatta laadas.

“A", "B and “'C" in succession, noting
ohmmeter reading al each connection.
I‘lf'«"!l.'“ o]1.|:|1.1:r|.:1.|.-r EFHDEEIIIDHI IIId.
check ench diode agmin. Ohmmaeter
reading should be high for each diode
during ene-half of test and low during
the other half of test. If reading is
ogual, or no reading B registered, re-
new dicde trie assamhbly,

The rectifier beidge (Fig 132 baz &
grounded heat sink (A) and an insa-
lated heat sink (E) that is connected 1o
outpat terminal. To cheek rectifier, con-
nect ohmmeter to greunded heat sink
{A) and flat metal simp (B}, Then,
reverae chmmeter lead connertions end
nate moter rendings. If both readings
are the same, rectifier bridge s defec-
tive, Hepeat this test boelween points
A-C, A-D, B-E, C-F and D-E.

178. REABSEMBLY. Noto position
of insulated washers (Fig. 136} when
reassembling. If needle bearing (18—
Fig. 185) is being remewed, press new
bearing into housing from the outside
until bearing ls Ausl with owialde of
and frame. Push brushes lB‘II.I.'IBI. upﬁng
pressure, then insert a plastic pin or
teothpick through boles in brush holder
angd end frame io hold broshes in
retracted position. He sure fo align
peribe marks whes assembling hows-
ingn Make certaln that pin retaining
the brushes s removed after housings
are sesembled.

STARTING MOTOR

With the ::-:nl.'plinn of 1300 mip;l[:lu,
Lucas starting motiors are used on all
tractors. A Bosch starting moter [a
used on 1300 models,

Lucas Starter

180, DISASSEMBLY., To disassemn-
ble Lazeas starter, first remove solenald
ansembly and copper link conmeciing
solennid to siarter Remove through-
bolt= (30 —Fig. 139) and end cover (20),
Llse eavtion to avoid losing brake shoes
(25) and springs (24). Remove hrushes
(21) from bresh bomes and remove

brash holder (22). Inspoct brush
springs (21} and renew s needed, R
move field housing (13). Romove sosen-
trie pin {1} and remove drive end hows-
ing (& Fush thrust collar (12) off of
anap (11] and remove shap ring and
ithrust collar. Hemove starter deive (13),
Intermediate support (14} aml shims
{16], Motz thickness nnd nomber of
shims (18] for resssembly. Inspeect
biashings {2 15 and 271 for excessive
wiir or damage, Hepew iz reguired
Boak new bushings i cil for 24 hoars
priar to [nstallation,

181 ARMATURE. Inspect armaturs
commutator and i worn, mough or
pitted, It may be trued in & lathe, Mini-
mam eommetator diameter iz 381 mm
(150 Inchesl Polish commutator sith
nuncsnductiv emery cloth. Do md un-
dereut inanlators botwosn sommutator
pegments,

e
; i

E
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Paragraphs 179-183

182 ARMATURE INSULATION
THEST. Armature insulation may be
tosted by using a 110 volt, 15 sati AC
carrent test light connected as shown in
Fig. 14l Touch ench commulator seg-
mment in turn with teat lght lead If test
light eomes on at any segment, wind-
ings are shorted amd must be repaired
or renewedl,

183 FTIELD CMl TEST. Field eafl
tnsulation may he tested oging o 110
vilt, 15 watt, AC currest tesd light con-
nected &3 shown In Fig 141, Brushes
mizat nod toach feld hoasing and power
terminal imsulation muost not ollow
wirtige to short to housing. [T test lghe
eomes on and brushes are not touching
housing and insulation is good &t power
terminal, there iz & short betwesn fAeld
coils (30—Fig. 189) and feld housing
(18). Repalr or réncw as necessary.

SMITIEY MITT W7
TAhSH FITLD ECRST R ﬁ

W ———————

116 YaLT

: o

1§ WaTT THST M3

Fig. T —Browhes maesf nel fossh rossing &
irikebion m fermiets meosl e pood wfen chach
g Ml colls. Sefer fo parsgranh 103,
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Paragraphs 184-192

184, INBULATED ERUSH BOX
TEST. Two of the breah boxes on hrush
holder assembly must be insulabed
from the nssembly itself. Connect & 110
volt, 15 watt, AC eurrent tesi fght as
shown in Fig. 142 and touch test light
lead to exch imsolated hrush holder in
turn. [f tesf light eomes on, insalation
between brash box aml brosh hoelder
aazembhly i fanlty and brimh helder
sssembly must he renowod

145, REASSEMBLY. Heassemble by
reversing disassembly procedure. Make
cerinin abets in brake shees align with
croas pin in armature shaft,

Armature amd play must be 0130063
mm (00F-0025 inchl nnd is controlled
by thickmess of shims [16—Fh 13%)
between intermediate support and ar-
mATUTE COrE,

Pinion clearance is set by connecting
n 6 vall batlery to solenoid on sssam-

@IE WATT TEST HILA

1140 VoLT

Fig. T42— Chack both insulafed brush halders as
omiirmed in pardgrapd T4,

i

Fig. T43—Maraurs piiow cloaramnce with 8 iesiar
PBOE b ShiwT. Refor fo paragraph 105 lor dgs

feaitians.
L Sarier deve oulek
L Smrim drve i Feslar gugn
L Thrua ool B hekimstn

hied starter to nctivate solensid, Fush
back lightly on starter drive clubeh (1 —
Fig. 143) to remove any free play. Meas-
ure with & fesler gage as shown in Fig
Tk Turn pdwol belt (1—Flg 135) to
lﬂjun.i slenranee and when 48 lock
pived bolt in place with leeknub Stand-
ard-duty starter pinien clearance musi
be 013038 mm {(UKG-10,015 iack] and
heavy—duty starter pinion elearane:d 8
0.13-1.24 mm (OHE-1045 inchl,

Baosch Starter

156, DISASSEMBLY. Remove sals-
poid assembly (1—Fig. 140 and pivot
pin (6, Bemove througb-belts and end
eover (15) Lift brushes {13) from bruah
hoxea and romows hrugh holder aegem.
hiy and note number and thickness of
shims (21, Remove feld hoasing (9
and drive housing (4). Bemove slarter
dreive ( 193 and intermedinte support (8
Inspect bushings (3, 7, 11 and 18) for
excedsive wenr of damage Benow as
requinid, Seak new bushings in el for
24 hours prior to instatlation. Inspoct
brushes and springs and renew if exees-
awvely worn or damaged.

187, ABMATURE. !ulpmi armalire
eammutator for wear, roaghness or pit-
ting. Light sanding with nenconductive
emery cloth to cléan and smooth sur-
face is permissible Check Insulation as
putlined in paragraph 182

188, FIELD COIL Inspeet fledd eofl
for overheating and burnt insulating
wrap. Test as outlined in paeagraph
153,

189, INSULATED BRUSEH BOX
TEAT. Lozite the two Insulated brash
bmixes on brush holder assembly and
test an outlined in paragraph 184

190, REASSEMBLY. Reassemble by
reversing digsssembly precedurs, In-
atnll sghims (#1=Fig. 1441 to ariginal
thickness noved durieg disassembly.

16 Buysking
19 Blnsiss frive

www.maskinisten.ne

CASE INTERNATIONAL (DAVID BROWN)

W Armaiome
2 Ghins

SOLENOID
All Models

191. Bolenoids differ slightly in ap
pearanse but basic sconstruetion and
operating principles are the same.
When electrical current s applied to
shirt lerminal, it energizes elosing
enlls. This pulls plunger in which ener-
gizes hold in ooil amd madnkains starter
drive engagemenl. If solenaid falls to
hold starter drive in ongaged position,
hold in eoil cireait of solenoid is faulty.

All models have serviceable end caps
and service kits inelude new terminils,
insulating apd sealing washers anad
nutd, washers and contact strips. If oo
exregaive vallage drop betwesn solenaid
and starter i3 apparent, eontact sur-
futes in end cap should be cleaned or
renewed,

WIRING
All Models

192, When & problem is sespected in
wiring harsess, follow an orderly, step
by step choek of the problem cirewit
Abwars check protective circaits (fuses,
cirealt breskers and diodes) first, then
togate the primary point of current sup-
ply [or erenit in guestion. Using a 12
volt test light or voltmeter, check for
adeguate voltage a1 this point. I volt-
age [ present at this peint, continue
1o check Tor voltage at approprinte eon-
nections along harness working
towards unit malfunctioning until
problem ares is isolpted. Harness con-
nectors (plugsh, sckets and connection
terminals being corroded, loose or bro-
ken are most often the cuuse for Inter-
ruptions in power sapply.

If voltage was not present at peimary
point of corrent supply, cheek wiring
moving toward battery it interrug-
tion of current is isolated, Repsie as
needed,

i
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PROTECTIVE CIRCUITS
All Models

183 FLUIRES, Fuses are instalied in
gireulis to protect wiring from damage
in event of ghorted wiring, and when
“hlown™ (fuse strip melted) must be
renpwed with a fuse of the same size
wnd amporngs Fating, Locate and repair
problem which cansed fuse failare.

1. CIRCUIT BREAKERS. Cis-
cuit breakers perform the same func-
tlon as fuses, however o circult breaker
will cutl off current H-mrr breaker will
coal down amd reset sutomatienlly, re-
eztablishing rurrent fliow. Usually used
in lighting, cab wiring and gage cir-
euits, 1t eliminates eomplete failure
allowing limited ase of spstems eonsid-
ered necessary for safe operation,

Cireuit broakers will be in linge with
brown wire eonnected to positive cahle
connection of atarter aolenoid. Under
normal opsration with valtage at BAT
connection of clircult breaker, voltage
should pass through breaker to remain-
ing terminal,

ACCESSORY SYSTEMS
All Models

Accessory  syetems include Fghis,
gages and warning systems, windshield
wipers, cab ventilating, heating and air
canditioning svatem,

195, LICHTE. Froat and rear warli
lighta and warning lighis are standard
equipment, however additionnl front
and rear work lights are available,

Single light Failure s wsually & bad
light bully, peor ground or current con-
feckian. Hutl:ip]e |1'g'!1.|: failume i usuwally
caagsd by bad switch or power source
wiring problems. Check foses and cir-
cuit hreakers, then check wiring as out-
linedt in paragraph 192

If hozard warnieg (lashing) or turn
gignal lights come an, but do not fash
renew fiasher anit

196. GAGES AND WARNING
SYSTEMS, Guge and warnlng syilems
consist of thres basic compoenents,
which are the gage or warming kght,
pending unit or activating switeh and
neeeasary wiring to connect all compo-
nente,

197. OIL FRESIURE LIGHT. Nar-
mal operation of oil pressure warning
|i!']'|_.|!.in to light when key i in ACC
position, engine not ronning and to go
out when engineg is running and sde-
quate oil pressure I8 reached,

If light Faiis to come on when key is
in ACC position, eagine pnol runnlpg,
remove white/brown wire from pres-
sure ewitch and ground it to engine, If
light comes on, renew sending unit. If
light still fails to come on check wiring,
balb, printed circuit and power source,

If light fails to go out with wire
removed, Lhers 15 a0 shorl eireail be-
tween wiring and lracter. Bepair as
nocessary. IF light goes ot when wire s
removed, stop engine, remove sending
anit and install pressure gage. If pres-
Eure is aboye 6250 KPa (9-18 psil), rénew
pressere sending unit. If pressure is
babow B2-88 kPs (B-13 pai), check engine
lubricating system:

i98. AIR FILTER WARNING
LIGHT, The air filter warning light is
pormally off, When on, it indicates neesd
to service engine air filter. To test bulb
and wiring, remove yollow white wire
from wir filter vaeuum switch (1630
models have two switches) and ground
wire to engine. Light should some on,

If light fails o light when yeilow/
white wire la grounded, check cirenit
wirlng lor short and cheek Indizsator
bulb. Repair i necessary,

If light comes on while engine 18 run-
ning, remove alr Alter momentariky
nrd observe light, IF light goes off, mes
new air flier. 1T light stays on, renew
yaraum awiteh.

193, TRANEMISSION FILTER
WABRNING LIGHT. SBome tractors are
equipped with a transmission flter
warning lighi which I3 normally off
with engine running. If light s on,
eemave the black/lght green wire from
transmisaion fAlter switch located on
manifold in bottem of pte housing.
Light should go out, indicaling wiring
and bulb are pood. If light failed to oo
out, there ia o short in wiring between
light and switch. Repair as seeessary.

If ligght went oat after wire ks discon-
pected, but is o8 when connected, re-
move gwiteh apd install sn aeeorate
vacuum gage. Btart tracter and note

Fig. ME—Fuse bokter [A) amd cover (B) ara
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Paragraphs 193-200

vacuum reading. Each switch has rat-
ing stamped on its eide, compare 1o
gage reading. T gage reading is lower
thans rating an awiteh, remew switeh. If
gige reading i3 higher thas switch eat-
ing. perviee transmission fllter syatem.

Toa Lest bulb and wirlng, remove
Mack/light green wire from swileh and
ground il to the iractor. Light should
come o, [ light fails to eome on, choek
halh, wiring and power source. Repair
as needed

200. DIFFERENTIAL LOUK
WARNING LIGHT. Differvatial ook
indicator light is located in lower lefi-
hand corner of indieator light section
and should hight with key on, differen-
tial lock pedal engaged. If light stays on
when pedal in disengaged, disconnect
vellow/ biack wire mt differential lock
indicator switch. IF light poees aot, re-
new awiteh, if light stays on, wiring is
ghorted to tractor between switeh and
indicator light, Bepair a3 pecessary.
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Paragraphs 201-207

If light fails to come on with differ-
ential lock pedal engaged, remove yel-
low/black wire at switch and ground to
tractor. If test light comes on, renew
switch. If light fails to come on with
wire grounded, check bulb, power
source and wiring. Repair as neces-
sary.

201. ALTERNATOR WARNING
LIGHT. Normal alternator warning
light operation, testing and repair pro-
cedures are outlined in paragraphs 157
and 158.

202. FUEL LEVEL GAGE. If fuel
gage reading is inaccurate, remove tank
sending unit and connect the two ohm-
meter leads to sender terminals. With
float at “empty” position, ohmmeter
reading should be 0 to 1 ohm. With float
at “half” position, ohmmeter should
read 44 to 46 ohms. With float at “full”
position, ohmmeter should read 83 to 92
ohms. If ohmmeter is not as specified at
all positions, renew sending unit. If
readings are as specified and wiring is
good, but gage is still inaccurate, renew
gage.

203. WINDSHIELD WIPER. Nor-
mal operation of windshield wiper on
cab equipped models is with key on,
wiper should operate when wiper
switch is moved to LO and HI positions.
Move wiper switch to OFF position and
wiper should automatically return to
PARK position.

If wiper motor does not operate in
one or all positions, check cab relay, cir-
cuit breaker and 15 amp fuse at No. 2
fuse position of fuse panel. Use a volt-
meter and check for voltage at “B” ter-
minal of wiper switch. If current is
present at “B” terminal, move wiper
switch control to LO position and check
voltage of “L"” terminal, then move con-
trol to HI position and check voltage at
“H" terminal. If no voltage is found at
“B” connection, check wiring, ignition
switch and fuses. If voltage reaches “B”

Fig. 148—To remove wiper arm, pull top of arm

forward as shown and remove nut retaining arm

to motor shaft. Remove wiper arm complete with
wiper blade.
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terminal but does not reach “L” or “H"”
terminal as switch is operated, renew
wiper switch. If voltage is present at
each terminal and switch is in proper
position, test for voltage in wires as
close to wiper motor as possible. If volt-
age is present at wiring but motor does
not run, renew motor. If no voltage is
present, check wiring between switch
and motor.

If wiper motor operates hut does not
return to park position, use voltmeter
and with wiper switch in OFF position
check for voltage at “P” terminal of
wiper switch. If voltage is present at
“P” terminal, check wire to motor and
repair or renew motor as necessary. If
no voltage is present at “P” terminal,
renew wiper switch.

204. R&R WIPER MOTOR. To re-
move wiper motor, first move top of
arm forward (Fig. 148) and remove nut
retaining wiper arm to motor shaft.
Remove wiper arm. Remove seal, wash-
er and nut retaining wiper motor to cab
roof from motor shaft. Remove panel
covering wiper motor from cab roof
inside cab, note positions of wires and
disconnect and remove wiper motor.

Reinstall by reversing removal pro-
cedure, connecting wires in positions
noted during removal.

205. CAB FAN MOTOR. Cab fan
(blower) motor is used for cab ventila-
tion, heater or air conditioning system
fan as models are equipped.

If motor fails to operate with key on
and blower switch turned to LO, MED
or HI position, use voltmeter and check
for voltage at “B"” terminal of blower
switch. If no voltage is present, check
wiring, fuses, ignition switch and cir-
cuit breakers. Repair as needed. If volt-
age is present at “B” terminal, check
for voltage at “L"”, “M" and “H” termi-
nals as blower switch is turned to LO,
MED or HLI. If voltage is not present at
all locations with blower switch in
proper position, renew switch.

If voltage is present at all terminals,
locate resister block and with blower
switch on, check voltage at resister
block terminal where blue wire from
blower switch “B” terminal is connect-
ed. If voltage is present, check for volt-
age at resister block terminal where red
and green wires are connected. If no
voltage is present at blue wires termi-
nal, check wire between blower switch
and resister block. If voltage is to resist-
er block but fails to pass through resist-
er, renew resister block.

If voltage passes through resister
block, check wiring for voltage as close
to blower motor as possible. If voltage
is present, make sure motor ground is
good and renew motor as needed.

206. HEATER AND AIR CONDI-
TIONING. Heater and air conditioner
blower motor testing procedures are
the same as outlined in paragraph 205.
However, the air conditioning system
compressor clutch, high and low pres-
sure switches and temperature control
switch may be checked as individual
units.

Before attempting to diagnose elec-
trical problems in air conditioning sys-
tem, make certain compressor belt is
tight, clean condenser and evaporator
cores to ensure maximum air flow and
check refrigerant level in sight glass.

Refrigerant level may be checked af-
ter operating system for ten minutes
when ambient temperature is 21°C
(70°F) or above. If slow moving, steady
stream of bubbles are visible in sight
glass, system may be low on refriger-
ant. Foam or heavy flow of bubbles
indicates a very low refrigerant level.
0il streaks or dark spots on inside of
sight glass indicate no refrigerant in
system. See Fig. 149,

A clear sight glass usually indicates
an adequately charged system, however
a completely empty system can have a
clear sight glass also. If in doubt, shut
compressor on and off while watching
sight glass. A slight, momentary
stream of bubbles should appear in
even a full system as compressor starts.
See Fig. 149.

Slightly low systems should be re-
charged and checked for leaks. Ex-
tremely low systems need to have re-
frigerant oil level checked, receiver-
dryer renewed and system evacuated
and recharged. Check for leaks.

207. COMPRESSOR CLUTCH CIR-
CUIT TEST. With tractor running and
system recharged, set temperature con-
trol switeh to coldest position and turn
blower control switch to MED or HL
Clutch should engage as blower switch
is turned on. If clutch does not engage,

-

(

.

NORMAL

BUBBLES

OIL STREAKS FOAM

Fig. 149—Appearance of refrigerant in sight
glass indicates condition of refrigerant charge in
air conditioning system.
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use voltmeter to check for voltage at
compressor clutch. If voltage is present,
renew compressor clutch.

If no voltage is present at clutch, dis-
connect light blue wires on high pres-
sure switch located at compressor and
install jumper wire to bypass switch. If
compressor clutch engages, check sys-
tem pressure or renew high pressure
switch as necessary.

If clutch still fails to engage, discon-
nect light blue wires from low pressure
switch located at receiver dryer and

install jumper wire to bypass low pres-
sure switch. If clutch engages, check
system pressure and refrigerant level
or renew low pressure switch as neces-
sary.

If clutch still fails to engage, use 12
volt test light and check for voltage at
temperature control switch. If light
fails to come on at either terminal and
blower motor is working, check black
wire from temperature control switch
to blower motor switch. Repair as nec-
essary.

CLUTCH

ADJUSTMENT

Models 1190-1194-1290-1294-
1390 With Continuous Clutch

208. Clutch pedal free travel should
be 25 mm (1 inch) as shown in Fig. 150.
Adjust jam nuts (1) as necessary to
obtain recommended free travel,

Models 1190-1194-1290-1294-
1390-1394 (Without Cab) With
Independent Pto Clutch

209. Adjust transmission clutch ped-
al free travel to 25 mm (1 inch) by turn-
ing adjusting screw (T—Fig. 151) as
necessary.

Adjust pto clutch lever screw (P) to
provide 38 mm (1'% inches) lever free
travel measured as shown in Fig. 151.

Models 1194-1290-1390 (With
Cab) With Independent Pto
Clutch

210. These models use a foot operated
master cylinder and a slave cylinder to

Fig. 150—0n tractors with continuous type

clutch, adjust jam nuts (1) to provide 25 mm

(1 inch) pedal free play measured at top of
pedal. Refer to paragraph 208.

hydraulically actuate transmission
clutch release mechanism. The pto
clutch release linkage is actuated me-
chanically by a hand lever and cable
assembly.

Check transmission clutch linkage to
make certain there is clearance of ap-
proximately 2 mm (%; inch) between
adjusting screw (4—Fig. 152) and slave
cylinder push rod (2). To adjust, turn
screw clockwise until there is no free
movement, then turn serew counter-
clockwise 1'% to 2 turns and tighten
locknut.

On all models, there should be free
movement of 3-5 mm (%-' inch) at pto
clutch cross-shaft lever (1—Fig. 153)
when clutch is in engaged position. To
adjust, loosen locknut (5) and turn
cable adjuster (4) as necessary to pro-
vide free movement. After making ad-
justment, be certain pto cluteh is com-

38 mm
(1-1/2 in.)

Fig. 151—O0n tractors (without cab) equippeu
with independent type clutch, adjust nut (T) to
provide 25 mm (1 inch) clutch foot pedal free
movement. Adjust nut (P) to provide 38 mm
(1% inches) pto clutch lever free movement.
Refer to paragraph 209.
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Paragraphs 208-210

Fig. 152—0n 1194, 1290 and 1390 tractors
equipped with a cab and independent clutch,
clearance of 2 mm (5g4 inch) should be main-
tained between slave cylinder push rod (2) and
adjusting screw (4). Refer to Fig. 153 for pto
clutch linkage adjustment.
1. Clutch slave cylinder 3. Locknut
2 Push rod 4. Adjusting screw

Fig. 153—0n 1194, 1290 and 1390 tractors

equipped with independent type clutch, adjust

clutch cable to provide 3-5 mm ( Yg- Y4 inch) free
movement of clutch cross-shaft lever.

1. Cross-shaft lever

2. Ruler

4. Adjuster
3. Pto clutch cable

5. Locknut

Fig. 154—View of clutch slave cylinder and

release lever used on Models 1294, 1394, 1494

and 1594 equipped with a cab and independent

type clutch. No adjustment is required on these

models. Refer to Fig. 155 for pto clutch linkage
adjustment.

1. Transmission elutch
release lever

2. Push rod
3. Slave cylinder

59
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Paragraphs 211-214

pletaly dizenpaged when hand lever is
pulled fully ap,

Models 1294-1394-1404-15094
| With Cab) With independent Plo
Clutch

21 1. These models use hydraulically
grivated transmilzsian eluteh relesse
mechomiam and mechanical jrla eluteh
releass linkage

Mo pdjoestment of transmiszlon
cluteh is reguirsd. Howsver, after svery
4k hours of operation, cluteh wear
should be cheched as follows: Push
aperating lever (1 |"|.|.: 154 coaniers
clockwlse by laml until relesse plato
mpiacts elutech relenss bearing. Then
miove operating lever clockeise as far
5 |.ur&-1:i|a-.i|.= and nite wmoant of lever
movement. [l movernent is §.5 mm (%
inch] wr less, cluteh plate is exceasively
waornn nnid shoold be renewed as soon 1
possible. After performing 1his check,
push eluteh pedal to the foar severil
times aml make sure clutch operates
correcily biefore starting the engline,

Pus eluleh eable (Fig. 165) should be
adjusted o provile some free mova-
ment af end of crassz-zhufl lever when

Flig. 155—Acjaal gl cfiided ombils pokd Mo B
Wde el movemant B end of cenes-anant lever
WREN STLRCH BT M7 8 & Bngaged posiman,

/

B
.I._

ET
f

Fig. 1 50— Fiew showing ransmwaEon cluich sa-
fuarmresl deksps fov 1490 low profie fracions.
& b il i Walowiing slmres

H Lectimil b Froe avosrinil of d feen 0 Bk ekl

CASE INTERNATIONAL (DAVID BROWN)

clatch b engaged. Turn cable yoie
tlockwize fo IiH'r"Ei_‘ll:' [poe Ao eEmenl
and counterclockwize to increasie [res
movement. Clateh nast be pcompletels
disengaged when kand lever is pulled
fully up,

Low Profile Model 1450

2 Tramsmission cluich free travel
ahmuld bo 4 mm Yy isch ) messured at
"D (Fig. a6 between wdjusting sleeve
(0 and erema-ahalt lever. Loosen lock-
nut | Brand turn adjosting sleeve (C)on
slave eylinder push reed (A ) 38 neces-
SACY.

To sdjust pto cluteh, move hard lover
o disenpraged potition Uhiock maple he-
tawen centeriing of crank Jever amd
cable ne shown in Fip 157, The sngle
mizsd b 30" andd s adjusted by turning
cable adjuster sleeve (1), Measore freo
movement ol plo eluteh kand bewver, 1f
necessary, adjust conteol rod nuts (1
anid E) to abtamn lsver free movement of
1 mm (2% inches).

Fig, TAF-—Wiew anowing o Melape sousment

for 3dEH fow pralile e oo

A Lockeasd
B Calds adjesiling slesve IL Lesurmai
= Crash levar [ PR ST

g 138—Usr @ wrench fo move Sravamesien

clufcl cross-ayalf jeyar untl rplesss haarirg o

againg! threal plafe wivenr sdiusiing claich free

fraved) o MED and’ TEED rmocels eguopmes e
high wafform or Ssh

HNOTE: Do nod operste irecior I fres
movemanl (& less than 45 mm (1%
nchas.

Models 1490-1680 With
Piatform or Cab

High

213, Transmizsion eluteh |iskage
should be checked and adjmated aftor
every B hours of operation. Move
crogs-shalt lever away from slove sylin-
der push rod (Fig. 15850 until relense
hr::'l.l'iltp: 4 u.pimtl refease lever p[u.ln:-
and mote nmouni of liver movement
Clearanes ([ree movement) beiwern
crogs-z=halt lever and end of push rod
u-:]jlh;-r'inn sloovn ahould be 4 mm s
inch). If necessary, lisosen locknot {B—
Fig. 159) sind turn adjosting sleeve ()
until eorrect clearance 15 obinined.

To ndjust pto elutch linkaps, place
pio cluteh hand lover in engaged posi-
tion. Looasn locknol (A —Fig. 160) asd
turn cable adjuster (B) 10 provide 4-5
mm (1%- 44 ineh) free movement a2t end
of pto eluteh eross-shaft lever.

BLEEDING AIR FROM CLUTCH
HYDRALULIC SYSTEM

All Models So Equipped

214. The eloteh hydraolie system ia
filledd mi the [actory with Agricssirol
FES fuaid, 11 = recommersied thot Auid
be changed avery two years. Rabfill sya-
termn with Agricastred PHS (loid ar
equivalent. Do not mix different types
of Auid when adding fuwid 1o svstem

To blevd sysvem, clean & pressure sdl
can mad (1 can with !I.lll.'l.'i.rJElJ kil
Cannect ol ean {0 olr gerew (O Fig
1611 mn eluteh slove oylinder (1) uaing a
flexilile hiose (Bl Hemove reacrvoir fill-
er cap anl lossen air serew. Operate
pressure of can o pash faid inte reser-
vidr. When floid estering reserveir ia
free of air babbles tighten air serew.

i

Fig, 15§ lhum.nﬂuﬁu sieowe (CF
e icknul (8 a0 1490 aad 1880 mrodals,

I.,.l J
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A flufd to resarvodr to eorrect level as
NOCRESRTY.

CLUTCH MASTER CYLINDER
All Models So Equipped

215 Overhasl kit are aveilable for
E:Jtﬂ magter cylinder and glave crlin-

Y

After h-:pl.l.i.rlnu; g r:nﬂrlng mnster
eylinder, ndjust as follews: With pedal
n.n;nim'r raturn stop serew, aidiust elevis
uptil pin {C—Fig 1620 will fit easily
info elovis and cluteh pedal with pugh
rod (A ) lightly contacting master eylin-
der piston. Be sure plston (s not belng
pushed into sylinder when moking this
adjustment.

TRACTOR SPLIT

216, To remove engine cluich assem-
bly, it i= first necessary to eeparaio
{aplit) tractor between transmizgion
and engine as outlined in the fallowing
paragraphs.

Modeis 1190-1194-1290-1294-
1390-1394

217, Ta split tractor, remove muffler
aed sir intake pipe. Open engine hood,
remove bavo apper boles from hood mear
nupports sed puah hood forward, Ro-
move retaining serews from rear of gide
panels. Disconnect battery cables. Om
models with top moonted fosl tank,
drain fuel, disconnect necessary wire
and fuel lines, remove tank mounting
balts and remove fuel tank, On medels
with side mounted foel tanks, diseon-
nect Tuel tank filler tube, air vent hoss
and foel supply and return limes. On
Model 110 with mnnueal steering, dis-
caornect deag link. Onomosdels with pow-
ar steering, disconnect hpdraalie [nes
ai the steering valve and cap openings.
Hemove stesring pipe sl opper lefi-
hand side of console,

O all models, disconnect engine wie-
irgd harneas and wires o starter motor.
Remowve atarter motor mounting balts
and remove starter, [Discannect ta-
chometer drive cable. Hemove engine
speed control et pedal, Disconnect
transmission and pto eluteh linkage.
Dizconrmci hydravlie brake lines and
chuteh lines (if 30 equipped) a3 peces-
sary, Digconnaect engine stop and throt-
tle control linkage.

Un models equipped with o eab, dis-
connect heater hoses and air sondition-
er homes. (e models equippsd with
itront-wheel drive, remove drive shafi
to front axle. On models with fronat
mounted hydraulic pump, drain ol

from Lransmissisn. Disconnect hydrouw-
lie inlet pipe and ontlet pipe

all models, remove cluteh honsing
cover mounting bolts. Remove lower
bolts securing rear frame t eenier
Frame. (These bolts ean be difficolt to
remnve after installing splitting tools)
Support front aned rear sectbons of trie-
tor nsing suitahle splitting stands such
af Case special tools CAS-10606-1,
CAS-106506-2 and CAS-10100, Drive
wispden wedpes betwesn front axle wnd
frame lo prevent tipping Engage pto to
provent selector gear fram moving oot
of pasition. Remove remaining front to
roar frume mounting bolts Move sec-
tions apart about 25 mm (1 inch), then
CEIMoYe -uhhn:l I.'|1.-|:| clatih eirver,

DOn Models 1290, 1294, 1390 and 13594
with independent type cluteh, remove
left-hand trunnion pin from plo cutch
release fork. Remowe cotter pin from
right-kand tronmicn.

O all masdels, make certain all nee-
esaary parts are disconnected and are

Fig, f60—Adiusl plo clulch by fuming cabls
acfwaler (8] il cross-shafl jever oo meve
imant i 35 w1 b ).

Fig, 78 71—l pressure off cav [ 4] conmechng fo

alr scvww (C) on seve cplinger (D) by Basiis

ivba (8] fo besd sl fom clefch bydreulio
apatenm,
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Paragraphs 215-218

mot bindieg, then move tractor sections
npart.

To reconnect tractor, reverse the
splitting procedure while noting the
Tollowing special instruetions: Instalka-
ton of two gulle studs In pear frame
will aid i aligning fronb and rear sec-
tions. Whan propesly aligned and
chafts property engaped in elotch dise
gplines, it shoald be possible to push the
two soctions together withoat using ex-
cegaive foree. Do not aze bolts to pull
the sections together. Install wodge and
original shim between [rarsmission
housing and eluteh cover. Tighten
cluteh cover mounting belts o 40 N.m
(30 fr-lbs. ) torgque. Tighten fromt w
meiet frame mounting bolts o 68-8]
N-m {b0-60 [%.-1ba.) tarque,

Modals 1490-1494-1584- 1600

218, To split tractor, remove muffer
and &ir mtske precleaper. Open hood
and move forward until locked in posi-
tlon. [Heeonnect batiery cables. Dirain
odl from transmission.

If E|‘:|uip;rh:| with eab, drain m‘.Hn[
syatern and diseonnoct heater hoses.
Disconnect wir conditioner hoses if so
:qujmu_-,d..

Digconnect engine stogp contral o
throttle control linkage. Dizeonnect and
remove steering pipe on lefi-hand side
of  comsole. Discornsct power steering
finea. [Nisconneet engine wiring harness
and wires to starter modor. Hemoes
gtarter molor mounting bults and re-
move stirier. Disconmect hydraolie
nump inlet and outlet lines, Disconpiest
fuel sapply and return linis, fuel tank
filler hose and air vent hose. Disconnect
tuchometer drive eable, Hemove stops
and foot plates op modeis 80 cquip‘p-n{i.
[Migeonnect eluteh control linkapge,
eluteh hydraulic piges and brake hyp-
draulic pipes as necessary

Fip. TF—Rewowr piv (C) frowe rod (A} aod
fade laekaul (B, sed adiusl master Cylnoer
& cviilaed in paragragh 715,




Paragraph 219

O models eguipped with front-wheel
drive, remove drive shalt to fropt axla.

O all mendels, support front and rear
of tractor with stands suitahle for aplit-
flng tractor. Drive wooden wedges be-
tween front wale and frame (o prevent
tipping. Bemove chuteh cover mounting
bualts anid front o pear frame meonting
bualts.

NOTE: Engage pio 1o koep pio selector
pEar W poation duing raslod aeparalian.,

Move front aml rear sections apart
carefully making sure all components
ire disconnected as necessary,

To reconnect troctor, Feverse the
splitthing  procediare while noting the
following specinl instrustions: Installa-
tion of two pulde steds in rear frame
will mid in alipning (root and rear 2ee-
tions. Be sure studs are positioned so
they can be removed after tractor is
reconnectel When front and rear sec-
tiond are properly aligned and shafts
progeely engaged in clutch dise splines,
the twi sectiong shauld go topether eas-
ily. De not use halts to pall the ssctions
together.

R&R AND OVERHAUL CLUTCH

Borg And Beck Continuous Type
Clutch Assembly

219, Before removimg clutch, mark
preasure plate to fiywheel position for
reazaembly. Place an 11 mm ('4g inch)

1. Firwhesl mring it Spring cove

& Thaerd 16 Aburiong wrw

N v pluks, pin 1T Lexhoui

b Bapastlor plala 1K, Thrast sprisg.

[ Tiriva plsia, IrRnEm E=ier ey
Cradanindod 1B Thrast sprisg.

i Presere Jdwis Irmrrmmm ri e

T. Darer cauer o Jtelabuer spring
B Thiud sgring, pls 1. Bpilng ssLragile

B Cuites coee = |irissmer ring

i Hedm = i

11 el it g 2 hevdie mlbr bering
1 g &b Pin, ebeass laver

I Seap rnag & Cailer pin

Pl Falwane leret plile 2T Nebsase fever

62

www.maskinisten.net

CASE INTERNATIONAL (DAVID BROWN)

=

Fig, 194 —Whev inalailieg Borg and Beck conda-
unie fipe clefch, uie @ pifed halt macs fo diemin.

dvcTes BRowL
I3 e E_ 1554 mm
eI BERES b
H BN mm F. &0 meni
R TN 15wl
£ W07 mm dl ik mm
L ikarie 117000 i
LR TE T L ¥E mm
(LT Rk 1R i

nut under aach releass lovor to reliove
spring tension a5 clateh mounting bolts
are remaved. Hemove pressare plate
asgembly and ouwter cluteh dise from
fMywheel. [dentify [lywhee]l side of
clotch dizes (sl Mn:lﬂ:r marked) Lo
asgure correct rexssembly. Make align
menl marks on separator plite apd
Aywheel for reassembly, then remove
peparator plate and inner dise. Remove
the thiree springs from Hywheel,

Beribe alignment marks on cluteh
pressare plate, mner cover and sptar
cover and release levers to pressure
plate lugs for resssembly in original
positions,

MOTE: Use of special cletch footure kit
(CAS-1217, CAS-1218 and CAS-1224 =
recomménded for proper dinassembly,
reassambly and adjustment of clutch unit.
The fodlowing overhaul procedure s for use
with these special tooks.

Remaowe celeass lever artuating pliate
{14—Fig. 168). Remove the thres ad-
justing serewa {16). Place three Code 14
apaeers (Trom cluteh vool kith on 912017
FPES pla.l:r. Pusition pressures pl.a.te 4amn
huse plute so pressure plate rests on top
af spmeers, Tnstall o 912724 spacer ua-
der and a stud throwgh ench mounting
hode in eluteh eover, Thread steds inte

mwd Jaalar Qage ARrouph

holes In elufch cover o

chech Cledranos  Delwees

acluafing Screws and ores
sure plaia.

INSTALL FEELER GAUGE
INTO G'EI-"I'EH HOLE

base plate, install Aat waghers and nuis
om stods and tighten nute swerly until
cluteh cover contsets spacers. Release
the larpe release lever apeings (21) from
cluteh eover tsbs. Hemtve pivel pins
{25) and release levers (27). Remove
ﬂi.rri.np (20 amd 213, pivat |1:|.1 {237 and
needle benring {24) from release le-
TS,

Logsen stud muts evenly anti] elutch
spring tension iz relieved, then separnte
pressure plate components, Remove
smEp I:'ill];-ll.‘i] and Wi 1.IEH.|'|.I1“ (12 frem
outer cover.

Chetk néleise levers for wear on tips
of fulerum points and renew as nesded,
Check ail elutch springs nnd renow if
digtoried, discolored or weak.

Inspect pressure plate for cracks,
soring oF disecloration. Light secrea
may he removed by resurfoe ng, howeyv-
er maximum amaenl of material re-
moved must not exceed (L3R mm (0015
inehj.

If separator plale shows wear oaly on
trapsmission side, further sse may be
abisined by reversing the plate. I plato
i badly seored or cracked, & may b
resurfaced providing amount of materi-
ol removed s pot excesl 076 mem
(3.0 imch) total for both sides. Plate
thicknesz when new is 'I'.T‘?F.‘-ET.EH} mm
I:D TR0, 705 inch) Make certain separa-

ﬂlu.tl: i a free siiding fit in Bywheel

A tight plate can eause pto clutch

allpp.agh A wvery lovse plate may rattle

when cluteh pedal is dopressed, howey-

er aeparator plate satile does not affect
cluteh operation.

Imatall pressure plate into inner and
oater covers and check side clearasce
between the three pressare pinte lugs
and their reapective alots in sovera Bide
clearance should be 1500 mm
{(E00E-0U012 inek). 1T alots are exeesaive-
Ly worn, PEOEW COVETS.

Imspect clutch release bearing and
renew il excesalvely worn or damaged,

To reassemble, position pressure
plate on 112417 base plate so the Code
14 spacers are located helow the releass
lever lugs. Place eluteh inner cover (T)
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over pressure plate aligning marks
made during disazsembly. Inatall
springs on inner cover, then pleee outer
eover aver the springs and onto the
studs and spacers aligning match
marks on covers. Tighten stud nuts
owenly until outer cover contects the
spacers. Assemble release levers snd
imstall in their original positions on
preasare plate

Using eluteh actuating tool o other
auitable means, actuate release levers
several times fo be ceértain cluteh
springs are properly seated. Install
412723 sdmptor in centor hole of b
plate. Assemble 961845 puide pin into
adupter and position Code 8 spacer on
gubde pin with recess side down. Install
BRI 80 stud, SI0E0E gage and BG18TH nut
of the guide pin. Held gage down fiem-
ly, then cheek clearanee betwesn ench
release lever and the gage The levers
must just touch gage or be within (.05
mm (0.2 inchl of gage. To adjust
clearance, add or remove shims (10—
Fig. 163) under roller paids (11). A vari-
ation of 0025 mm (0.001 inch) in ahim
thickaess will change release lever
height approsimately 0,114 mm {00045
inchl Adjust wll bevers toas near squal
height as possible, Remove lever ad-
junting gage.

rneet relenss lever springs (21)
in tabs of outer cover. [nstall adjuating
serews (163, but do not adjust at this
time. Flace 11 mm (7716 inch) mots
under each relesss lever, then remove
nuts from bage plate stods, Remove
cluteh assembly from base plute. Instabl
releade lever actunting plate (14

Ta reinatal] elateh, place springs (1)
in fiywheel, then install inner disc with
targe hub towards Aywheel, Install gop-
arator plate aligning marks on plate
and flywheel made during remeval. Tn-
plall outer dise with side stamped “Fly-
wheel Side” facing Bywheal. Install
pressure plate assembly aligning match
murks made durieg removal, Use &
suitable pilot tool [(Fig. 164) to align
inner nnd outer dises. then tighten
eluteh mounting bolts evenly to 68N . m
(5 Tt-ba, ) wrgue,

Using a fecler gage through holes in
eover (Fig. 165), check clesrance bo-
tween end of adjusting screws and the
pressure plate, Clearsnee should be 1.77
men (AT inch), Adjust the screws as
r-equired. then secnre with locknuts

Borg and Beck Independent Type
Clutch Assembly

230, Before removing eluteh, mark
pressure plate to fywheel position far
reassemibly. Inzlall retainers: made
from stifl wire ever pto eluteh rolease
livers to retain pressure of  eloteh
springs. Hemove holts securing clutch

agagembly ito flywheel, then remove
cluteh belng eareful Bot to drop Inner
clatch disc,

MOTE: To propariy sarvice dual cluich
unit, use of spechal chuich kit { CAS-1217,
CAS-1218 and CAS-1234) I recom-
mended. The lollewing overhaul procedurs
s for ues with thets apecial tools.

Install mine special long studs into
appropriate holes in $12817 base plate.
Pluee three Code 3 spacers on base
plate, ther install duich assembly onle
baso plats and studs and errange spac-
ers a0 they are loeatod helow pio relanse
lever lugs of pressure plate. Install fat
washers and nuts on studs and tighten
nuts evenly wntil clutch iz seated op
base plate,

NOTE: Mark positiors of the following
componants 8o they can be reinstaked in
thelr criginal positions if reused; Pressure
pindes (2 and 20——Fig, 166] and cowvars
(B amd 23), presscrs plale lugs snd re-
Iepms |evers (28] and ouber cover and
elaans lavars (18],

Inztall release lever actustor into
hase plate, depress pio relesse levers
and remove release lever relabnoer wires
installed during removal. Remore ac-
tuator from hose plate. Remove relenss
lever pivot pins and remove levers from
wover. Remove six bolis retalning clobeh
cover (23) Lo separator houslng (6, Un-
screw atud nuts evenly to relieve spring
tengion, then separate cluteh compo-
EETILE.

Ins all parts for exceszive wear
or other damage. Friction sarfaces of
clutch cover and =eparator housing
ghould b amooth aed fres of ermckn
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i

i
i
b
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y
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Paragraph 220

Zurfaces may be reground providing
ampunt of material removed does ot
exesed (LEE mmm (015 ineh). Check sep-
arator hoosing bearing (7T) for smosth
operiation and renew I necagaary.

Renew pressure springs i rusted,
distorted or weak. Renew insulating
wshoers (4) if 1|a.r.|1=|i1.-|:|.. Lanose washers
should be held in place 0 housing with
puitable sdhegive,

Inspect release levers and pivot pins
for wear or damage and renew @a
needed. Renew release lever plates (30
aniel 310 of E::EHHEI.;.I WinEE.

Ta remssemble, install pio pressuce
plate (2) on base plate and posiiion
thres Code 3 spacers under plate at
release lever lugs, Assemble pto springs
and separator housing on pressure
plate. Place three Code 11 spacers om
friction surface of separater housing
then Install transmitsion presaors
plate (20, aligning assembly marks and

itioning spacers under release lever
[;1::1:. Assemble springs and outer cover
(0 [ICESST e pll.h-. Inatall flat wasbers
nnd muts on studs mnd tighten wntil
eluteh is bottomed on bese plate, [nstall
8ix holts retaining eover o separsior
housing. [nstall relense levers and lever
plates,

Inatall short adapter and release le-
ver actuntor into base plate Actuate
rebease levers aboul o dosen times to
endure components ire propierly seabed,
then remove actuator. Thread guide pin
inko addapier, then place Code IRX space
er on @guide pin with recessed side
towards adapter. Install short guge on
guide pin, then sdjost screws (35) on
transmizsion cluteh release lovers until
bever plate just tosches gage all the way
around. Tighten locknuts to secure ad-
Justment,

T 31WN1IZ1IIM IS

1 1718

22 =2

PO B )

1. Releass bevers plaie
El. Rilenss Wvers plats




Paragraph 221

Bemove ahort Ill.lﬂ'll_l;'r from  luuse
plote and install long adapter. Install
release lever sctuntor amd depress pio
release levers aboutl & dozen times fo
ensure parts are properly seated. Re-
mive actustor and install guide pin in
wilapter. lnstall Code 16X spacer witl
recesssl swle facing down. Inatall long
adjusiing gage on goide, thon adjusi
plo relense lovors (18] unill lever plate
just tauches gage all the way aroand,
Hemove gagne, spacer and guide pin,

Remove plo releass lever plate and
pte relense lever pivot pins. Swing e
lepsa Jevers outward clear of cluteh.
[n=tall three stifl wire retsipers owver
transmission releass levers to retain
elutch spring tension, Remove eowver
retaining bolts, then loosen stud nuts
evenly and L clutch cover from sepa-
rutor houwsiag. Remove spueeers anl in-
stall traunsmission choteh dise on sepa-
rator housing with side marked “Fly-
whetl” towards bousing. Reinstall cov-
or assombiy. Uee o pilot tool (Fig, 107)
ar & eluteh drive shaft to slign cluteh
dise with separstor housing bearing
then insiall nuis and washers on thres
studs and tighten ovenly to clamp cover

Fig. 1ET—Whan nsiaWng Borg and Sack inols

pendem [ype ohsdoh, use @ ool shaT made b0
amamEione R0 0 aign ol dcd

L ] K 18 mm
[LEZE AT [LELJTH
LEBnnm ¥ o
HFDhiny AEE B
i LT (A
fRETNInD [T
D MR Il IEmm
LA ) LR ]

Fig. 18— lpp redainne |4 made fom sl e

fo dadd pfo cfufch redesse fovers dows duving

revooval and inslaiedion of clulch, O Aol s ST

Wil iF weaiding rod B8 ey s mal nelaln poes-
e of clalch springs.
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tor base plate. Tnstall the sis eover
retaining balts, Remove wire retniness
from tramsmission clutch levers,

Heinstall pte cluich relesse levers,
pivot pine and lever plate. Secure pla
levers with stiff wire rétainers used
during removal, then loosen the (hree
studl nuts and 18 eluich assembly from
binse plate,

To reimsiall, instull inner dise with
langer hub side towards flywhes!, Posi-
thon clutch assembly in fywheel align-
ing match marks made darlng removal,
Elear g suitmble philot shalt to align eluteh
diges, then tightsn cluteh mounting
halis -El.l'tlnh.' Hemave |'u'||;||: torl from
cluteh.

Laycock Clutch Assombly

221. Before removing cluteh, mark
position of cutch cover to Aywhesl 20
unit ean bo reinstalled in its original
persition. [nstall retainers (A —Fig. 168)
made from atilf wire ower plo clutek
relespe levers Lo retain pressaore of
cluteh springs. Lossen cluteh mounting
boslts evenly, then remave clateh aqssin.
bly from fywheel.

HOTE: To propedy sarvice dasl cletch
unif, it I8 recommanded that spacial clwtsh
kit (CAS=1217, CAS-1224, CAS-1240,
CAS-1810 and CAS-1611] be usad 1o dis-
aasamble, reassemble and acjesl chatch,

To disasmemble cluteh, place throe
Code B2 spacers on base plate to align
with pto release lever lugs of pressure
plste and place six spocars DB 2832,3
aver holes in base plate which will align
with eluteh cover balt holes, Install een-
ter post adapter DB BEIEY im base
plate, then install loeating sleeve DR
1176 on center post. Bmall 00 of leeai-
ing slesve |5 up on 1490 and 1454 models
and down on 160M and 1680 models.

1, Diar, psa

Z Premaure pluie,

a |h|h12!L‘il1r

& Pressirs plaie, sraram g8 nn
B [hee, irunemsssiae

i Claioh mver

5 g

B Sniwp rlk

¥ Release lever plaie

B ThPAl Ering

i1, Inedimiing waalnr

IF lembpin

ad Ao scres

" g, anizraiile

ik Rl lpee, (Fanmmasias
IE Redler

1T, Fis

TR Lami

1k Fin

i Ralimies 566, o

3 W)
i Adjustieg it 19 1 1213 14 1316 17 |8

Imstall #i% cover mounting bolts with
flat wazhers through eover and spacers
and tighten evenly. Remose retainer
clipa from pio relepss lovers,

HOTE: Mark all parts befors disasesm-
bling cluich so paris can be sssembled in
arginal pasitions if reysed,

Bemove peo release lever pivot pina,
then move releass levers (3 - Fig 163
sutward from eluteh cover. Hemove pi-
vob pinz and springs from transmlasbon
refesse levers {15), then remove levers
aed roller {16}, Remove centering
sleeve, Loosen cover retnining bolts ev-
enly, then remove clutch eover (B) and
separale clutch somponents.

Inspect release levers and pivet pins
for wanr ar demago and ronew if Bnoces-

Inspect friction surfaces of pressure
plates and eover for distortion, heat
cracks, scoring or other damage, Frie-
tiom surfaces can be machined, butl do
nat remove more than 050 mm (0420
inch) of material from each plate. The
combined wotal ameount of material re-
moved from all theee of the surfaces
miest not excesd 10 mm (00D [neh),
Thickness of jrlar - pressure ﬂ;.il: -|'E]
when new s 28E6T mm (1127 inches)
aml thickness of transmission pressure
plate (4) when pew is 2877 mm (0,996
inch ) Depth of cloteh cover (6 when
new & T2.82 mm (2867 inches),

Renew cluteh pressure springs that
are rusted, distorted or wenk.

To reassemble, arrange the three
Ciole 27 apacers and the six DB BREL2
apsecers on hase plate. Position pho pres-
aure plate on buse plate so Code 33 spae-
ers are aligned with release lever logs,
Imstnll new fber washers (11) on pres-
sure plate, Plice the pressure springs
(10 and Belleville spring (3) in position
of o pressure plate. Be suwre outer
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edge afl Halleville spring iz higher than
tnner sdge. Aligsn wssembly marks and

ithen pressure plote (4) with new
Fw r washers on top of presaure
springs. Install trapsmission clutch
dise (5) with hub facing downward
Alige assemhbly marks and instsil
cluteh sover (6 Install center post
adapter 361845 and centering slewwe DB
1176 The small O of sledve must b up
on 1480 and 1494 mudels and down on
1684 and 160 modela. Install alx cover
mounting bolte and tightes until plo
release levers can be connected to eov-
T,

MOTE: Maka sure presaurs plote lugs are
fraa Im alots of cluteh cover and Ballavilia
spring |8 propedty seated whan Hghtening
alte.

Install pdjuster serews in trongmis-
gion pressure plate, bot do pot tighten.
Ingtall transmiszion relomss lovers,
rollers and thrust plate, Assemble lover
sprirgs (14} to transmission relesse lo-
vers with longer leg of spring through

thrist plate (9) lug. Tighten six eover
bolta until eover is seated, then remove
centering sleeve and post.

To set height of iransmission release
levers, first install center post adapter
DE eErEA (T-Flg. 1700 and relasse
lever metuator in laass pl!H.lE. Avkuate
tranamision releeee levers ahout a doz-
en thmes to make sure all parts are
properly seated, Hemove actuator and
install eepter post SEIELL into adapler.
Inatall Cocde 4 sprear (6), oxtra spacer
DB 1248 (B) oo 1584 and 1690 models
and setting gage {4). Adjust each adjus-
ter bolt (1) uniil setting gage just con-
tacts thrust plate (3} sl ths way
arpund. Remowve gage amd spacers, in-
wtall lever actuator and actoaie releass
lewers several times. Reinstall spacers
andd gage and recheck lever adjustment.
Ri=adjust if necessary, Remove gage and
H[ULEREY,

T odjust pto relemse lever height,
instoll conter post ndaptor (VR HESESY
gnd lever actustor with adepter plate
S20AM. Actunte pto relesse levers aboot
& dozen times 10 be sure all paris are

Fig. ITo—Acfual hsight of
FFERAMIASION (#vers using
foois shown. Exfra spacer

DErIGd (5] b used oy on
1584 and T80 modeis

. Adjusting bk
L Trarmmissjos

refrne pari
L Thrus plase
L
IV
i BjmEcuT
al-=
Hu

¥
]

ffitit

paie

Fg 17 1=—=Adjusl o felamis
fever aOjusling Sorews [ 4)
sl by jual douch aailing
o woge (3).

I ddmpasr DERRTE ¢
1 Cisdw 4 mpuenr
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i Adbusling scraw
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Paragraph 221 Cont.

properly sested. Bemove actuator and
install renter posi 961545 into centor
adapter (1—Fiz 171). Install Code 4
gpacer (2) and setting page (3) Hold
gupe againet spacer, then adjust esch
pio releage lever adjosting screw (4]
gitil serews just contact gage, Hemove
gage amd apacer and install lever actua-
tor and sdapier plate. Aetuate releass
lovers several thmes, then recheck lever
height and readjust i necessary, Re
e grage, spacer, cenfer [lnr-l aml
adapter.

Install wire retainers over plo lovers
to hold pressure springs in compiressed
positien. Remove six eever bixlis and 1ift
eluteh unit from base plata,

Use o gaitable pilst tool such as one
ahown in Fig. 172 or 1T2A to aliga
cluteh dises. Be sure inner dise 8 posi-
tioned 2o large part of hub b tewards
Mywheel Aligm asssmbly marks on
gluteh enver mnd Aywheol, then install
six moanting balts and tighten evenly
Bemove pilot tool from ecluteh, and
remiove wire retainers from pto relenss
kevars,

Fig 178—When iastaling Laycock civich in ol
frodils axeapt 1294 e TOPE, URS @ DR i

made fn AIMarslnng ST
A EMNmm E 198
(LR T 10TE .
B EL16 mm F. 5115 mm
{RRIZIn.i EE .
C B0 oy [P R 5 T
(] ] CLA )
0. L5 mrm I R mm
0T e L LA

P
NET in |

B BN am F, o6l me
1908 L f b EL.TE ik

O da51-uLE e . 6715w
19 584 | 5% | b RS tn

I RN mm 1L R pm
8 R T A i

E. 18 mm 1 A4 ey 15 mm
LTI i
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Paragraphs 222-223

All models with synchromesh trans-
mission have a three forward and one
reverse gear section and a four-speed
range section providing twelve forward
and four reverse gear choices. A synch-
romesh hub between second and third
gear permits on the move gear shifts
from first to second and second to third
and a down shift on the move from
third to second by depressing foot
clutch and shifting.

SHIFT LEVERS
All Models

222, Transmission or range selector
lever (Fig. 173) assemblies may be re-
moved as separate units from transmis-
sion top cover. Models equipped with
platform or cab vary in construction,
however basic design is similar to 1190,
1194, 1290, 1294 and 1390 models shown
in Fig. 173.

Shift rods are carried in transmis-
sion assembly end plates. Refer to
transmission overhaul procedure for
removal and disassembly of shift rods
and forks.

11—

Jre :
s / L]I T s 3]“—-.,_‘&’
Sabl [ s
23 —
28 94 29

Fig. 173—Exploded view of range and transmis-
sion shift selector levers for tractors without cabs

equipped with synchromesh transmission. Mod-
els with cabs are similar.

1. Knob

2. Retaining ring 17. Retainer ring
3. Lever 18, Lever

4. Boot 19. Lever

5. Housing 20, Housing

6. Ball housing 21. Bushing

7. Ball housing 22, Gasket

8. Roll pin 23. Snap ring

9. Selector shaft arm 24. Bushing

10. Oil seal 25. Roll pin

11. Belector shaft 26. Selector lever
12. Selector lever 27, Selector lever
13. Gasket 28, Washer

14. Core plug 29. Selector tube
15. Roll pin 30. Selector shaft
16. Knob 31. Roll pin
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SYNCHROMESH TRANSMISSION

REMOVE AND REINSTALL
TRANSMISSION

Models 1190-1194-1290-1294-1390

223. REMOVE. If equipped with
platform or cab, remove as outlined in
paragraph 348 or 349. Remove muffler,
air intake precleaner, engine hood and
side covers. Remove hand and foot op-
erated throttle control rods and engine
stop cable. Disconnect fuel lines, neces-
sary power steering lines, tachometer
drive cable and all necessary electrical
connections, then remove fuel tank
(without cab) and instrument panel.

Drain oil from transmission. Remove
remote valve couplers and support
bracket. Disconnect remote valve hoses
and remove remote valve assembly.
Disconnect draft sensing cable at hitch
upper link connection. Remove drawbar
mounting bolts and lower drawbar as-
sembly to the ground.

On Models 1190, 1194, 1290 and 1294,
remove vacuum switch from bottom of
pto housing.

On all models, attach a hoist to pto
housing. Remove housing retaining

"]

15.";&' Fli"‘_\'l‘" ‘.,\' ;:-‘1 ;-2?
VIR B
VI | B Y —
B\ o€
s Wi e
Ak 21-3\5?7\) -
N,' pAY, M

Fig. 174—Exploded view showing end plates,
shift rods and shift forks used on 1190, 1194,
1290, 1294 and 1390 models.

1. Front end plate 16. 2nd & 3rd shift fork
2 Top spacer bar 17. Shift fork, slow/normal
3. Rear end plate 18. Slow/normal shift rod
. Shim 19, Selector
. Bushing . Roll pin
. Mounting bolts . Detent ball

Detent spring

. Differential cap bolt Range shift rod

4
5
6
7. Tab washer
8
9

. Bottom spacer bar
10. 2nd & 3rd shift rod
11. 2nd & 3rd selector
12 st & reverse selector
13. Ist & reverse shift fork
14. Ist & reverse shift rod
15. Gear lock

SRERERERRES

Shifter fork, Hi-Lo
Sleeve

Steel ball

Plunger

Plunger

Shim

Safety start switch

bolts and install a guide stud on each
side of housing. Slide housing rearward
on studs and remove pto unit from trac-
tor. Withdraw pto clutch shaft from
rear of tractor.

On 1190, 1194, 1290 and 1294 tractors,
remove hydraulic pump, pressure line
retaining bracket and pump support
plate from rear of tractor.

On all models, support each side of
tractor with suitable stands. Raise rear
of tractor and position a suitable sup-
port stand under center of rear frame.
Remove left and right wheels and final
drive assemblies as outlined in para-
graph 279. Remove right-hand brake
assembly, right-hand seal, differential
lock sleeve and spring. Remove trans-
mission dipstick and transmission
range and gear selector lever assem-
blies from transmission cover. Remove
mounting bolts from transmission cov-
er and rear axle case. Remove wedge
and shim from front of transmission
cover. Lift transmission cover from
housing.

Support axle housing with a hoist,
Disconnect differential lock linkage
and hand brake linkage. Remove axle
housing mounting bolts, then remove
housing from main frame.

Remove lubrication line from trans-
mission. Remove mounting bolts from
clutch shaft bearing carrier. Remove
transmission mounting bolts and bush-
ings. Remove transmission rearward
from main frame (Fig. 175).

Fig. 174A—Exploded view of end plates, shift

rods and shift forks used on 1394, 1490, 1494,

1594 and 1690 models. Refer to Fig. 174 for
legend except for the following:

81. Hi-Lo selector jaw

32. Sleeve 33. Spacer
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2324, REINSTALL. Tlsing o holst,
imetall transmission assembiy 10 main
[rame {Fig. 175). Install moonting halta
ard hughings. Tighten bolts to 1653 Mom
(15 ft-lbs.} torgoe. then measure
elearance between bolt hends and end
plate using o feeler gage s shown in
Fig. 1Ti. Clearance should be (u0s-0.5H)
mim (E-0.020 inch), If clearance is
mot within this range, add or remove
shima (4<Fig. 174} below bashing {5k
Tighten cluteh shalt bearing retainer
mannting bolts to Z3-27 Nom (17-20 -
[{EER

Apply gasket senler to fronl mating
surface of rear axby hoosing, then in-
sinll nxle |'¢|l:|1|11.g' REET |'|I],' Tig'h i '
inch mounting balts to 110-180 K-om
(B-25 fr.-lbs) torgue and % inch
miinting halts to 205-245 N -m (1501 5
fl-lbs.} torgue. Connecd differential
tock linkage.

Apply gusket senler to upper surface
of rear axbe bousing, Install tranamis-
gion Ighrieation tobe, Tnstall trandmis-
gipn cover and drive the wedge and
shim into gap at front of cover. 'I'uimrﬂl
pide of wedge muoat be agninat cluteh
houning. Tighten 4 inch diameter roar
mountinge kelis to 11130 K om (80-95
ft=lbs.p torgue and %% inch diameter
renr moupting bolis o 206-245 N.m
(150180 f1.-lbs, ) torgue. ‘Tighten side
mnd fromt moonting  bolts o 1106-1380
Mom {8095 ft-lhe ) torgue. Install gear
sobactar hl_'ul.qi.ngs anid tighien n'.ml.rl.[ing
balts to 2327 WN.m (17-20 fr.-1haj
bargae,

Inatall gpring for differential lock In
right side axle opening and install dif-
ferential locking sleeve vsing speeial
ool CAS-168L, Use wire to hald differ-
entisl leck Bakage in engpaged position
until final drive =5 installed. [nstall axle
hiouzing senls and brake shoes. Inatall
final drive assemblies asd tighten
mounting boelts to 68 N.m (50 fe-lha.)
tergue. Install whesls and tighten nuts
tior 190 B9 - em (D40 M-I ) torgae, Remove
support stands. Connect brake lines and
parking brake linkage

L") P 175—akach & halei fo

" rANWTUERON g9 shoRT and

mmove wnd reareand  from
AT e,

On Moedels 1190, 118, 1350 and 134,
fmatall hydraalic pump support plote,
peessiure lube retainer beacket and hy
draulic pump. Tighten pump mounting
halts 1o AT-57 Nom (35-40 ft.-lbs.)
Lo,

Ok &l misdels, install pro deive shaft,
Uaing a bodat, Inatall pto assembly. Put
pto in gear and tarn oobpot shaft o
aagage splings of drive shaft and teeth
o 11_|.'r|m|.||'=r' MEmp gEear Hemave guifu
stads, install mounting balty asd Gght-
en to 102 Nom {75 fi-lbs.) torgue,

Complete instalintion by reversing
removal procestdure. Install a new trans-
minsion filter and [l transmission
with odl.

Models 1394-1480-1484-1584-
1690

235, REMOVE. Remove platform or
ciub an autlined in paragraph 368 or 349
il a0 equipped. Dealn oil from thansmis-
glon and final deive usits. Raise rear of
tractor and install soitable support
sbanels under center of réar makn frame
and ot emch side of frant frame raila

DHnconnect battery ground cable and
renr wiring harness connecior. On left-
hand side, remove beake eables from
haml lever, remove knobs frem dump
valve lever (If so equipped) and three-

Fig. ro—Meaawe Clep-
ance bedween hHead of

shimme inafailed benasth
maunfing boll Budhings,
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Paragraphs 224-225

way valve lever and remove axle cover
mounting bBelts. On right-hand * sida,
diseonnect hydraulic control fever as-
semhbly and remove axle cover mount-
ing bolts. Unboelt and remove Tenders,
axle cover and seal &5 one unit

Dlsconmect and remove drawbar as-
sembly and hitch B arms, leveling
leenrn mnd lewnr links. Bemave external
bydraalic filter, Disconneel hydraalic
hoses and lines from remote vilve, then
remove remiote valve and couplers, Lhs-
connest cuble from draft sensing unit
Use m hoist to suppart pto assembly
Remove pte housing mounting bolte
and inatall two guide studs: Remeve pto
anit and withdraw plo drive shaft.

Disemnnect brake lines and cap open-
ings. Push differential lock pedal down
andl secure with wire to hold it is
enguged position. Sopport foal drave
with witnble hoigt and Hfting brackedt,
remove mounting balts and remave fi-
il drive nssembly. Baepeat for apposite
sighe,

O 1450 mnd 14598 models, pesh differ-
entinl lock slieeve in and down to dizen
gage from selector fork, then remgve
sleeve and spring.

Un 1594 and 160 models, relesse dif-
ferential lock pedal Pull gleeve and
spring away from différential and put a
piece of flul metal betwesn spring and
differential to hold spring elear while
!'I:'mil'\iﬂ[[ a'li\.l.l' I'II:IIi.Hi.El:r.

On wll models, sepport axle hoasing
with a holst and sling, remove mount-
ing bodis and remove axle housing from
main [riume.

Romove gear seléctor nssomblies
fram transmission eover. Hamove covar
maunting baltz and Lift oot wedge nnd
shims from froat of transmission cover,
Lift cover from rear main frame.

Attach & Uhing eve 1o transmission
rear #nd frame, then wee o halst bo sup-
port transmission unit. Remeee snap
ring from groove in elutch shaft and
glide eoupling forward. On moedels
equipped with David Brown front drive
axle, remove bolt from drive shaft eog-
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Paragraphs 226-227

pler and muve coopler rearwand. On all
models, remove tronsmission mognting
balts and bushings. Mave tranamission
rearward to disengage drive couplers,
then lift transmissien unit from framse.
Retain any shims wsed with clotch
ahaft coupler,

236, REINSTALL. Clean all I"nﬂu'gn
material from housing mounting sur-
Faces. lnstall front drive axie coapler (if
& equippesd) on piniom shaft. Install
original shima opto transmission inpot
shaft and position coupler on cluteh
shaft. Imstall trapsmission into main
frame and slide it forward ints cou-
plers. Install transmission mounting
boelts without the bushings (5—Fig.
17440

Be sure both lugs of tranamissien
Mrant hoaing conbisct the feame, I lugs
are nat flat on frame, locses the four
tranzmission housing nuts and push
hunalng down agabosl frame. Tighten
miats Lo 95 M- m (T fi-lba. ) torque when
luge are fat on frame

REemovee iransmission mounting
bolis, reinstal] bolts with bushings and
tigghten to 163 N-m (130 fr-lbs ) torgue.
Usze n lecler gage te chock clearancs
hatween holt heads and housing lugs as
shown in Fig 176, Clepranes ahould be
00E-0.50 mm {0.003-00020 nek ). IF mec-
essary, install shims (4—Fig. 1744} be-
low bushings (%) to obtain desired clears-
AALE,

Measure clearance between cluich
shaft eoupler (Fig. 177 aad snap ring.
Clearanee should be ¢.2-10 mm {1008
Dl imch). Add or remove shims on
transmizaion input gear o obialn eor-
reci clearance,

On models equipped with David
Brews Mront drive wele, inktall ball and
boseknut in tracsfer gearbox coupler.

On models equipped with Carraeo
froal drive u.uh:, measiure clearasios bes
tween tranaler gearbox ahaft {Fig. 1748}
and pinian shaft eoapler. If elearnnce
excieds LA mm (L0112 i.r'|r|1], unseat
ansp ring that holds conpler adjusting
serew. Turn adjusting sceew Lo mive

3.8=1.0 m

(0. 008-0.040 4n, ]
| Thies
AN | A

Jnap RAing

Coupling

Siuteh Tranemfiifon
{we Shaft '
it e Imput Gear

Fig, 1FF—Clparencs befwoan iransmmission

sl sha® coupler sadl sreep ring ahouwid be 0.2

L2 e (00000080 inch). Add or subidrect
LR T
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moupler until desired clearance 5 ob-
taimed, thon relnstull anap ring over
adjusting screw,

On all medels, install transmizsion
cover, wedge and shims, ot do not
tighter mouniing halts.

On 15 and 1690 models, position
differential lock sleevo in righi-hand
plde of renr axle housing Groosve in
gleeve must be alipned with differentinl
lock selector fork.

Ui all models, izstall rear axle hous-
ing oato transinipalon housing making
certain that lubrication supply tube in
axle housing is conpected with trane-
mission lubrication tlse. On 1599 and
16H models, be sure small diameter
labrication tube In rear axle bousing is
installed nto hole in lubrication famee
far pbo shafi

On 1304, 149 and 1494 models, in-
atall differentinl lock retarn spring into
axle housing through right-hand axle
husle. Ulse specinl tool CAS-1652, or oth-
er spitable tool, o insert differential
fock sleove into axle housing. Piesh
sleeve in and down to engage selector
fork with groove in alesve, Push sloeve
in until it engages internal splines of
differential carrer, then wire dilfernsn-
tial beok linkage in engunged pesition.

O 1504 and 1600 models, install dif-
fereatial lock spring into diferential
and differential beek sleeve, Tnsert spe-
cigl tool CAS-163, or oLher sultible
ool ko axle housing and enguge ool
with splines of leck aleeve, He sure
groovie in sleeve is ongaged with selest.
or fork, then lift sleeve and turn (o
eagage sleeve wilth differentinl lock
ring gear, Use wire to fasten diffenen-
tial lock linkage in engaged position

On all medels, tighten % inch axle
hossing mounting torgque bolts 1o 110
180 N.-m (8095 ft.-lbe} torque and %
inch moonting bolts fo 205-245 N.m
(1640180 [1,-1bs ) torgue. Tighten brans-
mission cover mounting bolis o 110130
M-m {B0-55 fi-lbs.} torquo,

05 M mn
(2.012 im.)

Shap Ring ﬂ Justing
riw

brive Loupling
MatanR

GEarbox Shaft Thafi

Fig, 178—0n models sgquipped with Cararo
box ahad and oiod BhelT couniey el nol
axcaed 0,30 mm (00012 msh).

Insimll fAnal drive assembibes a1 oial-
limed im paragraph 278 Install pto drive
shaft armd pro assembly, Pio anit shoald
glide easily inlo pasition. Do not use
mourting belts to pull pte into position
as damage to engine crankshaft thrast
surfaces could result.

Complete instrllation by reversing
thr removal procedure.

TRANSMISSION OVERHAUL
Models 1190-1194-1290-1294

227, It is rocommended that trans-
misslon be mounted in a suitable sup-
port stand to aid in handling unit dur-
ing overhaal procedure.

Remove mounting boliz from inpul
shaft rear bearing earrier (3—Fig 179}
and remove inpat shaft (1) assembly.
Remaove anap ring securing inpat ahaft
Tront bearing carrier, then slide carrier
from shaft. Bemove (0" ring and ol
seil from lront bearing carrier. Remove
=eal (8} apd "0 rFleg (7) from inpat
gear (5) Remove snap ringd (2 and 6)
and remove inpul gear and rear bearing
carrier with bearing from input shafi,

Deelve poll piss fram shift forks. Cov-
er delent holes in end housing to pre-
venl detent halls nnd springs from fiy-
ing a4l a8 shift ralls are removed. Keop
each shift roil azsembly together s
they are removed,

Use a wonden wedge to lock differen-
tial nssemhly, then remove pinion shaft
nut {31},

MOTE: PFinbon shall nutl has |efi-hamnd
thraads.

Remaore four nuts from housing apac-
er rods, then withdraw front end hous-
ing {49}, Femove high/low skew pear
(¥, Bemove idler shaft retaimer plate
{50), then remove idler shaft (610 and
idler penr {65), Remaove remaining bear-
ing cups from end housing a8 noces-
BATY,

Remove mentral start plungers {27
mnd 28— Fig, 174) and detent balls (26G)
from rear hoazing. Bemove first and
roverse ahift rod assembly ond second
and third shift rod assembly. Remove
countershaft assembly (89—Fig 173)
and rear input shaft (17) assembly.

Préss front bearing (12) off near
input =hafi (17), Remove spacer {18),
snap ring (14) and range pinion gesr
(15 Prese reverse idler goar carrier
(18}, idler pear (30 and bearing (23)
together off rear knput shalt. Use care
mot Lk loss dowel AR Remiovis bush-
imga {10 and 12} Ffrom input shaft and
reverse idler gear if necessary,

Remowe first amd peverse gear ahift
fork from pinion ahaft assembly. Re-
mave spacer (5], shims (86), spacer
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(37), washer (50) and third gear (52
from pinien shaft (59), Hemove the six
benring pads (38), then hift synchroniz:
or (400 with shift fork off shaft. Remove
front amd rear synehronizer gears, sec-
ond gear (41) and the six bearing pads
{ih). Remove splined washer (42) and
split retafner ring (43), Remove firse
antd reverse gear (56). Remove plnkon
shafi retainer plate (57 and ahima (441
Remaowve pinion shaft (59 and press
bearing (58) off shaft,

225, INSPFECTION. Clean and in-
spect oll ports. Examine bearings and
hushings for wear or damage. If ronew.
ing & boaring, renew its rospective mat-
ing cup. Gear teeth should be evenly
marked mlong length of teeth. If gear
terth have been shaved or show irmegu-
lar wear pattern, gear should be re-
newed along with jis mating gear.

If ghifting into secomd or third has
been diffienlt, sxamine  synchronizer
frictlon surfsres and the synchronizer
pads (38 and 55-=Fig. 179). Slght radial
clenranee (lovsopess) in synchronkzer 8
normal and the ];ml_']n. should alide :l:dl:.r
into their grooves without hinding, No
attempt should be made to dispssemble
synchronizer assembly as individual
seTvice parts are not availnble

it jumping oai of gear has bheen
problem and gears appesr good, exam-
ine fit of detent balls in grooves of
shifter rails. Bee Fig. 180, Shift rail
grooves shoubd have straight 60 degres
aides and balls mu=1 be amooth with no
pits, rust or Mat epeiss If mecessary,
grind battem of greove, taking care not
to damage sides, untdl detent ball kas
aufflicient clearance at bottom of
gromwve. Cheek detent apring length
which should be 31.95% mm (1.250
tnches )

Examine all thrust washers snd
gpacers for excessive wear or damage
and renew s necessary.

If pinion shaft, end housings, enter
housing, or pinion shaft bearings are
rEnewied, ||i:1i|:||1 ahafl pnr‘b’u:inn sk
he st as outlined in paragraph 273
before tramamission reassembly.

229, REASSEMBLY. If pinion shali
protrusion st be set, refer to para
araph 274

23m. PINION SHAFT ASSEMHELY,
With plaien shaft (59—Flg. 179), bear-
ing (58) and correct thickness of shims
(44) En peaition install retainer plate
(57 and tighten retaining balts ta 40
Mom (30 [t-lba) torque. Install firsts
reverse gear (561 with shift fork groove
toward retainer plate {67} [nstall split
rings (43) and spacer (42), Apply greass
to the six bearing pads (561 aed install
pads in splines of pinion shaft (593

Install second gear (41} on pinicn shift
and bearing paids with gear sidee toward
retainer plate (675 Install sear wym-
chranizer gear {not ahown ) with slotied
gkile againgl second gear (41} Install
anap ring {19) and {ront synchronizer
gear (5385 with slotted side of gear away
from snap ring (393, Make cerlain front
engd ronr synchronizer splines | testh)
are aligned. Plaes ghift fork in groove
on synchronizer, then install synehro-
nizer and shift fork together making
cerinin shift fork slides pasily on spacer
bar. Apply grease o the six bearing
pavds (18] and irstall in eplines of pinion
shall (%1 Testall third gear (52100 pia-
b shaft and bearing pads with gear
pide towards threaded end of pinion
shafl. Install splined washer (51) and
spacer {37 ), Do Mot install shims (36) or
spacer (35) st this time, Place first’
reversa pear shift fork in groove of
first/ raverse gear (56,

231. REAR INFUT SHAFT ASSEM-
BLY, Press bushing (10—Fig. 179 into
rear input shaft (17), Press bushing (19)
inta Feverss idler gear (200

Inatall snap ring (16) in groove of
rear nput shaft st bushing earrier (18]
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end. Inztall beshing carrior { 18) on rear
input shaft (17 with Iarpest oatside
dinmeter next to anap Fing (16} Lukbrei-
cale and install reverss idler gear (20)
Inatall dowel pin (21) if 80 equipped.
Inatall thrusl washer (22) with Aat side
toward rewerse fdler gear Heat rear
benring to 120%C (2507F) LK T,
then inatall onto shaft.

Install high/lew range gear (15) with
larger diameter gear on ghalt At
Install snap ring (14} and spacer (13).
Heat froat bearing (12) te 120°0
(E50°F) maximum, then insinll oato
ahnft,

Imatall input shaft sesembly in posi-
tion on rear howsing (28] minus shims

0 ®
I

Fig. IT8—Onploged view of [F-speed pncivomes’ ranemisaion vsed on T80, | e, 1290, 1994
and 1300 moockeds.

1, Firost jnpsi shafy B Mominting b o, Frond sond bevest ngr
% Snap rirg Wi Ehim Y, |asmaliveg jdala
Fianr Baaring rarmer 27. Thmhing Bil. trand wasber
i, Temring B Hewr el Soosing &2 Thisil prar
L lqltrr B Teb weakay Bl Fram syrchom mr gess:
B Zwap ring o Beodi B Brrch okt spring
T. 0" rag Al Lashtpmil &5, Bewring pad
:f‘ﬂl s ; ;:i-f ;l! Firil re aeiie gras
'IL'*- 7. [Bealper plats
i Hesking o a Eh.r-r- A Bensirg
11 Eanp ring 3% Hparer H. Pinker shali
1% Hesrimg M Hperr i Tl waslas
i Sparer 1 Bpserr &1 Vler shalt
1L Bany Fing 8. Ramiring pard 2 Thrusi wadur
1% Hangs phrdos ¥ Brig g [= QN - Fi
6 Sang rind . Syechruziaer 6. Spacnt
s iepat skal il Broasd peai . e guae
18 fisar oarrisr i Splned sasher . Bearing
il E.‘Il aliggn 0T Thrust weaber
Naweres (T grar #. Bhim W, Brarieg
&l DCwwal pin A2 ko el wiah Sroey drived P Ceminrnhslt mey
B W by #i Tab waiber (nesd =ik froni triv) . Fewrieg
= Bewting AT Wasker {gaa) weh dnmmi drie) . Hem
24 Akim B Baup ring TL Npuoer bas




Paragraphs 232-237

(24). Install front housing (49) and
tighten spacer bar nuts to 95 N.m (70
ft.-lbs.) torque. Mount dial indicator on
front housing so probe touches end of
rear input shaft. Move shaft up and
down and measure end play. Correct
end play is 0.05-0.43 mm (0.002-0.017
inch). Remove front housing and the
rear input shaft assembly. Assemble
and install shims (24) as necessary in
rear housing bearing bore to obtain cor-
rect end play. Reinstall rear input shaft
assembly.

232. COUNTERSHAFT ASSEMBLY.
Heat bearings (68 and 70—Fig. 179) to
120°C (250°F) maximum before install-
ing on countershaft (69). Install bearing
cup in rear housing without shims (71).
Position countershaft in rear end hous-
ing, install front housing and tighten
spacer bar nuts to 95 N.m (70 ft.-lbs.)
torque.

Mount a dial indicator on rear hous-
ing so probe contacts face of rear gear
of countershaft. Move shaft up and
down and measure end play. Specified
end play is 0.05-0.10 mm (0.002-0.004
inch). Remove front end housing, coun-
tershaft and rear bearing cup. Install
shims (71) as necessary to provide de-
sired end play, then reinstall bearing
cup and countershaft.

Install first/reverse and second/
third shift rail assemblies.

233. FRONT HOUSING ASSEMBLY.
Install bearings (63 and 66—Fig. 179)
and spacer (64) into range idler gear
(65). Bearing cages should be slightly

Fig. 182—As an aid for installing detent balls and
springs, fabricate a tool using the following

dimensions.
A. 95 mm C. 48 mm
(0.875 in.) (0.187 in.)
B. 156.8 mm D. 150 mm
(0,625 in.) (6.0 in.)

70
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below end surface of range idler gear
when installed. Install idler gear as-
sembly with a thrust washer (62 and 67)
at each end. Install idler shaft (61) and
secure with locating plate (50) and
mounting bolt. Position high/low slow
gear (9) in front housing with shift fork
groove up. Install front housing assem-
bly onto transmission making certain
rear input shaft goes through high/low
slow gear. Install new spacer rod nuts
and tighten to 95 N.m (70 ft.-lbs.)
torque.

234. PINION SHAFT END PLAY.
Install original shim pack (36—Fig.
179) removed during disassembly plus
an additional 0.25 mm (0.010 inch) thick
shim. Install shoulder washer (35) with
flat side against shims. Install bearing
cone, washer and nut on pinion shaft
and tighten nut to 270 N.m (200 ft.-lbs.)
torque. Position a dial indicator on
front housing so probe contacts end of
pinion shaft. Move pinion shaft up and
down and measure end play. Remove
nut and bearing, then reduce shim
thickness as necessary to provide zero
end play to 0.05 mm (0.002 inch) pre-
load. Reassemble using a new nut and
tighten nut to 270 N.m (200 ft.-1bs.)
torque.

235. FRONT INPUT SHAFT AS-
SEMBLY. Install new needle bearing
(10—Fig. 181), if removed, into retainer
(9) using special tool CAS-1015 or other
suitable tool. Install oil seal (5) in sup-
port sleeve (2) and place “0” ring (1) on

Fig. 181—Exploded view of

front input shaft assembly

used on Models 1190, 1194,
1. 0" ring

?7 1290, 1294 and 1390.
6{@ 2. Support sleeve

Snap rin;
. Front input shaft
Seal

. Bearing

. Snap ring

. Rear bearing carrier
10, Bearing
11. Snap ring
12. Input gear

3
4
5.
6. Snap ring
T
8.
9

18. Snap ring
14. *0" ring
Seal

TOOL

SHIFT ROD

N

S DETENT

Fig. 183— When installing shift rods and detents,

use tool as shown to push detent ball and spring

down while moving shift rod in. Remove tool and
push shift rod completely into rod bore.

sleeve. Place input gear (12) onto shaft
(4) and install snap ring (13). Install
new “O” ring (14) and oil seal (15) into
input gear. Install snap ring (11)
against input gear. Slide rear bearing
carrier assembly (9) onto input shaft.
Install front carrier bearing (7) and
retaining rings onto shaft. Lubricate
support sleeve seal, then slide sleeve
over the shaft and onto front bearing.
Install snap ring (3) in support sleeve.

236. SHIFT RODS AND DETENT
ASSEMBLY. To facilitate installation
of detent balls and springs, fabricate an
installation tool as shown in Fig. 182.

Install detent ball and spring for
first/reverse shift rod using tool as
shown in Fig. 183. Push detent ball
down with tool while moving shift rod
into rod bore as shown.

Install shift interlock plug by placing
in position through second/third gear
shift rod bore. With interlock plug in
position, install detent ball and spring
and second/third shift rod.

Install remaining shift rods, forks,
detent springs and balls in similar
manner, Install roll pins in shift forks
and rods. Install neutral start switch
balls, rods, plate and switch.

Install input shaft assembly and
tighten rear bearing retainer mounting
bolts to 23-27 N.m (17-20 ft.-1bs.)
torque. '

Shift transmission and range section
through all gears and check to be cer-
tain all gears and detents work prop-
erly.

Models 1394 (Prior to P.L.N.
11139846)-1490-1494 (Prior to
P.I.LN. 1194089)

237. DISASSEMBLY. Place trans-
mission in a suitable transmission sup-
port stand, then remove roll pins from
slow/normal shift fork (7T4—Fig. 184)
and selector jaw (75). Push slow/nor-
mal shift rod (72) rearward just far
enough to remove detent ball and
spring. Remove shift rod, selector jaw
and shift fork. Remove high/low shift
fork, sleeve, detent ball and spring and
shift rod (73). Remove roll pins from
shift fork and selector jaw on second/
third shift rod (57) and move rod
toward rear of transmission just
enough to remove detent ball and
spring. Remove shift interlock plug
(55).

Noting pinion nut (27) has left-hand
threads, remove nut (27), washer (28)
and bearing cone (29) from pinion shaft
(54). Remove stud bolt nuts, then sepa-
rate and support front end housing (31)
approximately 40 mm (1.5 inches) from
transmission center housing (56). Push
first/reverse shift rod (58) rearward
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just ennugh 1o romove detont ball and
gpring. Lift front end howsing (31) off
transmission center housing (561 He-
move slow/normal sliding gear (10)
froam inskde front end houging.

Remove coll pda (60} and remove ldlor
ghaft (H8). Remove snap ring (1) from
input gear (8) and ssap rieg (2) from
fromt end housing (31} Corefully re-
move inpul gear assembly out of front
el housing. Do nob use foree as dam-
age o bearings may result. Remove idl-
er gear (AL} and both thrust washers (G2
and 47, Remove bearings (63 and 56)
and spacer (B4} from inside idler gear
(E65). Memove inpul gear boaring cup
and outer spacer (6] from fropt end
houeing. Romove remaining bearing
cups, spacer, benringa and enap rings as
AeCEIARLY,

Hemove stod bolts Remove cenier
houging (66) by rotsting senter housing
towards countershalt to gain clearance,
then [t housing over shafi and gear
aaseEmblies.

Remove countershalt (89) from rear
endd houaing (42), Remove retaining boli
(23), remawe Bighslow shifl fork from
sliding gear (10}, asd romove input
shaft pesembly (17) from resr end hous-
ing. Use care not to lose retainar (21}
Remove snap ring (26) and press rear
bearing (25), thrust washer (3) and
reverse idler gear (203 off topether
Move saap ring (14) away Trom beiring
(12} and press bearing and spacer (13)
off impat shaft (17). Remove snap lng
{14) and high/low sliding gear (16}
Remove basking (15) from inside input
ghaft.

Remaove secomd third ahift fork foom
synchreonizer (4TL Remove shoulder
spucer (46), shima (385, spacer (47 and
third gear throst washer (34) Remove
third gesr (48) and the six bearing pads
(#) Remove symchronizer (37F amd
front synchronizer gear (49) Bomove
snap ring (36} and gear syachronizer
giar (not shown ). Remove second gear
(380, thi six bearing pads (51), split ring
retainer washer (38) and split rings
(), Remove frst/reverso sliding gear
{527 ol shift rod a..n.m_rml'r]y L:lg'rl-‘l.h:r.

If pinion shaft (54) is o be renewed,
mark differentinl beuring cap positions
and remove differential assembly, He
move pinion shaft rearword froom hous-
lng.

218, INSPECTION. Clean and in-
spect nll parts. Examine bearings and
buahings for wear or damage and renew
a3 necessary. 1f gear teeth show pxees-
sve wear or irrregular wear patiern,
grar should e renewed along with its
maling gear.

Examine synchromizer friction sur-
facea and the synehronizer prds (25 and
5l =Fhg. 154} for wear. Slight [ooseness

of pads in synchronizer is normal and
the pad= shouid alide ensily into their
grooves with no hinding, Mo atiempt
should be mede to dispssemble syn-
chropizer pssembly as individual serv-
ioe parts are not available,

Framine fit of detent hallz in grooves
of shifter rails (Fig. 1807, Shift rail
grooves shoald have straight 60 degree
ahcdes and detent ball muost not eentact
bottom of grodve,

Check nll thrust washers and spacers
for excessive wiar of damage and re-
NEWw 05 NBCESSRTY.

239, REABSEMBLY. If pinlon shaft,
bearings, end housings or center hous-
ing are renewed, pinion shaft protre
alon must be set a8 ootlined in para-
graph 273 before reassembiing trans-
RS

240 IHPUT SHAPT ASSEMELY, In-
gtall new bushing (15— Fig 184) into

front end of input shaft (1TL Place
high/dow sliding gear (16) on inpat
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ahaft with larger dinmeter genr toward
rear end of shaft. Heat front bearing
(12) to 120°C {250°F) maximum, then
install spap ring (14, spacer (13) ane
bearing on shaft. MNote that bearing
muat e installed with aide srcamped
with bearing mumbers wwirds {ront
end of shaft. Press new bushing (13)
into reverze idler gear (1), then inatall
gear onto inpat shaft with bevebed elge
of gear teeth townrds froot of shaft
Install thrugt washer (2] with Aat side
tvwards idler gear. Heat rear bearing
(5] to 120°F (20°F) maximam, then
install bearing wnd smap ring {26).

Positlon shaft assembly on rear
housing and install retaleing washer
(21}, tah wxaher (22 and boalt (2)
Tighten bolt o 11 Mom (8 fi-Iba)
torque, then bend tub washer against
halt hend,

241. PINION SHAFT ASSEMBLY.
Ireatall pipion shaft and rear bearing

Fig. T84==Expindad wiew of |2-speed

man MRS ween o sary . T3%E {pnior fo PN
TVIIO84AE), oty 1494 | prior fo PN, |7 154080 and 57 TH00 modais.

L Baap ring 7. ekl B Firsk/ vvesss sllling gose
I Mhssring . Washer 5 Nesrireg
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T, Nasilag E Seap g 51 Fenmlihled ahify rel
& lopat gear 3. Skema . Forvl rverrm abill nald
B Sl i g rivgg M Thims sl & e alai

10 Slowsorresl alidicg gear ¥ Bomrong paal #ii Hall pin
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into remr housing. Pasition festSre-
vierse shift fork into alot in aliding gear
(f2—Fig. 184} then install gesr over
jrinion shaft. Make eertain ahift md
enters hole nearest inpuet shafi retain
ing washer. Install split rings (40} s
retaining washdr (39, Install ascomd
gear (3 with synchronizer ring to-
wards frunl end of shaft, Lightly coat
bearing pads (510 with grease, then
install pads in pinien shaft splines un-
der seeond gonr, Tnetall reir symokeo-
nizer gonr 8o end of gear with alizn.
ment marks i3 Eowarids second gear,
Instafl snap ring (36}, align marks of
rear synchronizer gear with marks op
front symebronizer gear and install
[rant gear (U0 with sbotted end of pene
towards front of shaft Install syn-
ehrondizer (470, Tnstall third gear (48)
with aynchronizer ring towards syrch-
ronizer. Apply amall gmount of grease
o bearing pade (25), then install pads
betind third gear, Install thrust wash-
er |34) ancd Ast spacer (47), Do mot
install shims (33) or shoulder spacer
(461 at this timo.

22, COUNTERSHAFT ASSEMELY,
Hest frant and rear bearlngs (68 and
T—Fig. 184) o 130°C (23"F) maxi
mum, then imstall on ecountershoft
{54,

To sdjost end play, remove & shim
2GS mm (0000 inelb in thickeess [rom
wriginal shim pack (71} Instull remain.
der «f shims and besring cup in reur
hooaing, Install front boaring eup in
bosee af Trofl housing. Poaition counter-
shaft an rear housing, install center
housieg, stud bolts smd front hoasing
and tightes stud bolt nuis to 9% N.m (T
f-lhab torque. Mount & dial indicator
i probe eontacts renr gear of coanter-
shaff, Move shafl up and down awnd
mengure ond ploy. Dissssemble hows-
Ings and countershaft. Hemave rear
hearing cup and shims Subtract 076
mm ((LNKE ineh) from end play imeas-
wrement, The result = thickness of
shims that must be added to orfeinal
shim pack to obtain specified end play
of 4.076 mm (0003 inch), Install re-
guired thickness of skims and reinstall
bearing cup. Position cvuntershaft an
rar houging.

243, CENTER AND FROMT HOUR-
ING ASSEMELIES. To inatall center
housing {(56—Fig. 184} place second/
third gear selector fork info grosve on
synchrowizer (370, Pul hlgh/low selese-
tor fork into grocves on mliding gear (16§,
Tnstall center housing turning the
housing 10 elear esuntershaft pears
Apply Loetitn 242 o stud bolt threads,
then install stud bolts into rear housing
and tighten to 122 W-m (90 fi-lk=)
fargue

T2
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Heat bearirg (7—Fig. 18d) ta 1395
(25071} maximon, then install on i:||[.|||l
gear (8). Be sure zide of beariog
stamped with bearing numbers is to-
wiria Epli[u'-.‘ilﬂid afl i H 1o Ini=tall inner
spaueer (G on ir:pu'l. gear. [natall snap
ring (4}, bonring (3) and ssapring (2) in
front housing (315, Install suter spacer
(6) and outer benring race for roller
besring in front housing.

Ansemible bearings (63 and 66) and
spaeer ($4) In eange ldler gear (655, Use
m depth micrameter [ measure dis-
tance meedle bearing cage ta balow Face
of idler pear. The distance musd be 0,25-
2T mm (LOI0-0050 inchh I distance
iz not within the apeciiied range, chindk
fur warn needle bearings. Hensw spacer
if spacer length i lesn than 42,540 mm
(1LE75 inches),

Instill pesembled ranpe idler pear
uad thrust washer (62 and 67) m front
hiowsbmge with larger gear towards front
of the housing, Install input gear gs-
sembly in front housing and  install
BAAQ T,

Clean oil passage in idler gear shalt
§59), apply Loctite 242 to threads of
plug {61 ) arad install plug is shaft Align
rell pin hole in idler shaft and feont
hisagimg, [nstall shaft through idler
gear and fnatall roll pis,

Assemble snap ring (32, spacer (M)
and pinion shalt frond hearing cap intle
haoreé in franl howsing. Install fron
howsing assembly and suppert housing
apgroximalely 40 mm (1% inches)
nbove eentor housing, Ploee slow/mor-
mal sliding gear (001 on rear input shafi
{171 with selector fork groove towards
input gear. Remove spacers, then lower
fromt J'IIH,.I:JI'IE urtll Wrsl revierse shift
rodl (58§ enbers bole in front housing.
Install detent hall mnd spring using tool
shown in Fige 182 and 128 while foining
front housing and center housing. In-
stall new locknuts on hoosing stods and
tighten o 85 N.m {70 ft.-lbs.} torque.

244, BHIIFT ROLE AND DETENRTS.
[matall high/low shift rod (73— Fig. 184)
and gpmcer (T6). Install detent springe
and ball using tool shown in Fig. 182
and 8L Install roll pin in shift fork,

In=tall slow/normal shift rod (72—
Fig, 184}, shift fork (74}, spnesr and
seleetor jaw (Tak Instull detent spring
and ball using assembly tool, then in-
stall roll pias in fork and selector jaw,

Inztall second/ third shiflt rod making
cortpin end with newstrul start switeh
grcove I8 boward rear of ranamission.
Push rod through shift fork slighily
and install selaptor jaw with flat side
toward first/reverse sclector jaw, In-
stall ghift interlock plug (55} and detem
bl mnd spring,

Engage third goar and Inatall roll pia
in second/third selector jaw, Engage

seeand gear and install roll pdn in see-
andthird ahift fork,

245, PINION SHAFT BEARING
PRELOAD. Install nrlging] ahims{ g8 —
Fie. 184) removed during disassembly
plus an additional 0,25 mm (LK@ inch)
thick shim. Trstnll shoalder washer (86
with flat side against shins (331, Install
bearing cone (29), washer (28) and nut
{271, MNote that nut has left-hand
threads and tighten o 270 N.om (200
fi-1he, ) torgue. Mark diferential bear-
ing caps and remove differential ansem-
bly il mot slready removed. Mown! dial
indieator o probe sontacts end of pin-
ion ahaft, then measure and note
amount of plalen shaft edd jplay.

Remeve nut (271, washer (28}, hear-
ing 120) and shoulder washer (48], e-
mite thicknes of shims {(£7) 005 mm
(L imch) grontsr than amoant of
measured end play to obtan specified
I‘rE:I.HHH prelaad of (U0G mm (0LIKZ inch),
Reinstall spacer, hearing, washoer and
nat. Tighten nut to 270 N-m (200 [i.-
Ik, § torque

Beinstall differentis] sesembly and
wdjust backlsgh we outlined in para-
griph 274,

Shift transmission apd range section
throagh all gears and cheek to be cep-
tain all gears and detenis work prop-
arly.

Models 1394 (PN, 11139846
and After}-1434 (P.LN. 11194089
and After}-1594-1690

246, DISASSEMBLY. Pluce trans
misgion in a saitohle transmission sup-
port atamd. Drive roll ples from shows
norutal shift pod (84— Fig. 185), shif
fork and selector jow, Use o soft metsl
ral 1o drive shift rod toward rear of
Lransmizsion just fae enourh to remove
detent hall wnd wpring. Bemove slow/
normal shift rodd,

Rempve roll pias from high/Low shify
roel {851, shift fork mnd selecter jaw.
Dirive shift rod toward rear of trans-
mizzion just far enoogh fo remove do-
tent ball wed spring then remiee ahift
pud and selector jaw,

Remove gecond/third shift rod (659),
shillt fork, selector jaw, detent ball and
aprime and shift inteclock glag (63).

Note thot plalon out (30) has lefis
hamd threads then remove oot (39),
washer (40F and bearing sone (41), He-
move snap ring (1) and spacer (2). The
rivar of mller gear teeth on Input gesr
{E} has a mizssing teoth, Align this gap
with a gear tooth on slow/normal idler

r (77 and remove inpul gear snd
ringe mssembiy,

Hemove mgts From stud  bolts amnd
ratae front end housing (43) approxi-
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Paragraphs 247-248

to support front end housing in this
position.

Push first/reverse shift rod (70) to-
ward rear of transmission just far
enough to remove detent ball and
spring. Remove sliding collar (9), snap
ring (10) and collar gear (11). Remove
slow range gear (12), the six bearing
pads (28) and thrust washer (13). Re-
move front end housing (43).

Remove roll pin (72) and idler shaft
(71). Remove thrust washers (74 and 79)
and idler gear (77).

To disassemble input gear (8), re-
move snap ring (3). Press bearings (4
and 7) and spacers (5 and 6) off input
gear (8).

Remove remaining bearing cups,
snap rings and spacers from front end
housing.

Remove stud bolts and rotate center
housing (53) toward countershaft (81)
to gain gear clearance and remove cen-
ter housing. Remove countershaft (81)
and press bearings (80 and 82) off as
necessary.

Remove retaining bolts (56) and
high/low shift fork from sliding collar
(20). Remove input shaft (31) using care
not to lose retaining washer (54).

Remove snap ring (35) and press
bearing (34), spacer (33) and reverse
idler gear (32) off together. Remove
snap ring (14), bearing (16), retaining
collar (17) and split rings (18). Remove
low range gear (19), the six bearing
pads (29) and front sliding collar gear
(21). Remove sliding collar (20), snap
ring (22) and rear sliding collar gear
(23). Remove high range gear (24) and
the six bearing pads (30). Remove
splined washer (25) and snap ring (26)
on 1690 models. On all other models,
remove spacer (86) and shims (87). On
all models, remove bushing (27) from
input shaft if necessary.

Remove second/third shift fork from
synchronizer. Remove spacer (58),
shims (45), spacer (59) and thrust wash-
er (46). Remove third gear (60) and the
six bearing pads (47). Remove syn-
chronizer assembly (62) and front syn-
chronizer gear (61). Remove snap ring
(48) and rear synchronizer gear (not
shown). Remove second gear (50) and
the six bearing pads (63). Remove re-
taining collar (51) and split rings (64).
Remove first/reverse sliding gear (52)
and shift rod assembly (70).

If pinion shaft (67) or bearing (66)
are to be renewed, mark bearing caps
and remove differential assembly. Re-
move pinion shaft, rear bearing and
shims from rear end housing.

247. INSPECTION. Clean and in-
spect all parts. Examine bearings and
bushings for wear or damage and renew
as necessary. If gear teeth show exces-

sive wear or irregular wear pattern,
gear should be renewed along with its
mating gear.

Examine synchronizer friction sur-
faces and the synchronizer pads (47 and
63—Fig. 185) for wear. Pads should
slide easily into their grooves with no
binding, but should not be excessively
loose. No attempt should be made to
disassemble synchronizer assembly as
individual service parts are not avail-
able.

Check detent balls and shift rail
grooves for wear. There should be a
small clearance between ball and bot-
tom of groove.

Check all thrust washers and spacers
for excessive wear and renew as neces-
sary.

248. REASSEMBLY. If pinion shaft,
pinion shaft bearings or transmission
housings are renewed, the pinion shaft
protrusion must be set as outlined in
paragraph 273 before reassembling
transmission.

If countershaft (81 —Fig. 185), bear-
ings (80 and 82) or transmission hous-
ings are renewed, shaft end play must
be set as follows: Remove bearing cup
from rear housing and subtract 0.20
mm (0.008 inch) thickness shims from
original shim pack. Reinstall bearing
cup with shims and assemble counter-
shaft, center housing (53) and front end
housing (43). Tighten stud nuts to 95
N.m (70 ft.-1bs.) torque. Rotate shaft to
be sure bearings are properly seated.

Fig. 185—Exploded view of 12-speed syncromesh transmission used on Model 1690. Transmission
used on late 1394 and 1494 models and all 1594 models is similar except that a spacer and shims
(inset) are used in place of washer (25) and snap ring (26) to locate components on input shaft

(31)

1. Snap ring. 30, Bearing pad 59. Spacer

2. Shim 31. Input shaft 60. Third gear

3. Snap ring 32 Reverse idler gear & bushing 61. Front synchronizer gear
4. Bearing 33. Spacer 62. Synchronizer

5. Outer spacer 34. Bearing 63. Bearing pad

6. Inner spacer 35. Snap ring 64, Split rings

7. Bearing 36. Lubrication bracket 65. Shim

8. Input gear 37. Stud 66. Bearing

9. Sliding collar 38. Nut 67. Pinion shaft

10. Snap ring 39. Locknut 68, Shift interlock plug
11. Collar gear 40, Washer 69, Second/third shift rod
12. Slow range gear 41. Bearing 70. First/reverse shift rod
13. Thrust washer 42. Spacer 71. Idler shaft

14. Snap ring 43. Front end housing T2. Roll pin

15. Snap ring 44. Snap ring 8. Plug

16. Bearing 45. Shim 74. Thrust washer

17. Retaining collar 46. Splined washer 75. Bearing

18. Split rings 47. Bearing pad 76. Spacer

19. Low range gear 48. Snap ring 77. ldler gear
20. Sliding collar 49, Centralizer spring T8. Bearing
21. Front sliding collar gear 50. Second gear 79, Thrust washer

22. Snap ring 51. Retaining washer 80, Bearing

23. Rear sliding collar gear 52. First/reverse sliding gear 81. Intermediate shaft

24. High range gear 58. Center housing 82 Bearing
25. Splined washer 54. Retaining washer 83. Shim
26. Snap ring 55. Tab washer 84, Slow/normal shift red
27. Bushing 56. Bolt 85. High/low shift rod
28. Bearing pad 57. Rear end housing 86, Spacer

29. Bearing pad 58. Shoulder washer 87. Shim

73




Paragraphs 249-251

Position a dial Iedicator so probe con:
taris face of rear genr, then move shaft
up and eown and messure ond play,
Correct end play &8 005-0,10 mm (IUHE-
(M inch), Bemove eountersholt and
rear bearing cup and insiall shims (64§
s necassary to provide correct end
play

Mg, PINION SHAFT ASSEMBLY.
Inetall input shalt rear hearimg (34—
Fig. 185} in rear housteg (57) asd hold
in place with retadining washaor (541, tab
washer (555 and bolt (5481,

Azsemble pinion shalt (67) and rear
bearing (G6) into position in rear hows
ing. Install center howaing (330 80 frond
face of houalng Ls even with enda of bod-
tom studs. Ploce Amtd/reverse aliding
gear [(Hd] on chaft with selector fork
groove towards rear howsing. Install
washer (51 with reevssed side towards
gear 52k Slide second gear (500 enta
shalt, put o small smeunt of grease on
benring prids (83) nrad inetall pads ingo
aplinis. hotween shaft and gear. Posi-
tion eear synehronizer gear {not shown)
with thin part of teeth townrds front of
pimion shafl, Blide soap ring (48] snto
shaftl but not inte groove. Install front
synehronizer gear {G1) with thin part of
teeth towarda Lthe rear, aligning mark
an side of gear with mark on side of
rear gear. Inatall synchronlzer (62) sver
the gears.

In=tall second s/ thied shift rod sssem-
bly (68 bmio groove of synchronizer,
lastall Arstrovorse sheft rod naspmhbly
(700 inbo groove of sliding gear (52)
Enter enl of lirsi/vevierss ahift rod into
hodie in rear housing, then miove center
hoasing (546 nnad shift rod rearward
!nﬂ'l.'iiwr abaut 5 mm (2 inchesl Posi-
tion split ring (64) into groove in shaft
and slide washer (51} over split ring

CASE INTERNATIONAL (DAVID BROWN)

Puah all ports rearward until snap ring
{48} s seated in shaft groove,

Install third gear {60, put o small
amount of grease on benring puds (47)
and insert pads into splines betwesn
geir and shaft lpstull spfined sasher
{46) and spacer {59,

250, INPUT SHAFT ABRSEMBLY.
Assemble eompanents onto input shaft
(4 —Fig. 185 in reverse order of re-
moval while vhserving the following
speial instructions.

{in Models 130, 1404 and 15094, shims
(87} are installed as necessary to ré-
move all end play of comporents aa the
ghaft. Un Model 1688, componenis ure
lozated an shalt by snap Fing (285 1there
i no proviaion for ndjustment of end
play.
Rear sliding collsr genrs (21 and 23)
have lubrication slots and & punch
marked tooth for alignment on one side
of sach gear, Inatall renr pear () 50
slotted side s focing high renge pear
{24 and paimeh marked tonth s aligned
with input shaft spline that has a hole
in it Install snap ring (22) and sliding
callar (20} Ingtall front sliding eollar
gear (21) with side having slots facing
pway from snap ring (22 and slign
punch marked tooth with punch
marked tooth of rear pear (23 The
slidipg pear splines will engage aliding
eollar splines when correctly installad

Install low range gear (19} with
amaller gear teeth toward sliding eallar
wear (21L Lubricate and install the ax
hearing pads (29) in input shaft splines
under low range gear. lostall split ring
{18}, retaining collar {17} and bearing
{16). Be sure bearing is installed with
aide stamped with bearing numbor Fae-
ing front end of skafl. Bearing must
geal against retalning collar

[natall reverse lller gear (32) with
baishing on Inpul shafl making sure
nide with beveled gear teath is townrds
feont of skaft, Ingtall thrust washer
(340 with Aat side agminzt reverse idler
Eear,

Dirive Input shalt [6lo Fear boaring
i34} and end housing {(57) entil snap
rigg (35) can b tnstalled. Install luhri-
eating brackel (351, bhut do not tiil;htnm
maounting bolts at this tme,

250A. COUNTERSHAFT ASSEM-
BLY, To adjust countershafl end play,
first merpaure width of shoulder [S—
Fig. 186) on front of eountershafi. IF
shoulder widith 13 1L5-L.73 mm ((06-
0,068 ineh ), shims (83— Fig. 135) should
be installed In front emdl heusing. 1P
ghoulder width is $33-3.58 mm (0.151-
0.141 inch), shims ahaald be inatalled in
renr end hoasing.

Azsemhble countershaft, center hous-
ing and front howusing. Tighten sdid
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ke L 956 M- m (T f-Lha. ) tergue. Turn
countershaft in both directions to seat
hearings. Moont s dinl indicator an
probe s spainst end of countershaft,
then move shaft up and dewn and
measure end play. Correct end play Ia
OG-0 men 000G 0.0 [nch),

Remove pountershaflt from gearbos.
Remove bering eup feom front of roar
end housing aml install gkims as re-
quired between the bearing eupand end
housing to provide specilied ead play.
Reimatall bearing cup and counter-
mhaft.

Pluse socond/ third pesr shift fork in
synchronizor groove. Place high/low
shift fork in groove on high/low sliding
gear. Beinstall center housing.

351. FRONT END HOUZING AR
SEMBLY. Install hearings {75 and 75—
Fig, 185) and spacer (76) into idler gear
(7). Both bearings should be 0.25-1.4
i (L0650 [neh b bebivw ouber aur-
faces af idler gear when Installed. In-
stall idler shaft sssembly and throst
washers in frant end housing (43) with
large gear towards the front. Push idler
shaft {711 Into idler ear u.ll:,gm'ng
spring in holes in ahaft and front
housing. Install spring pin {72}

Install detent springs amd halls for
first/reverse and second/third inte end
honging, Install front end housing onso
the boltam siods. Assemble splined
washer (13) and skow range gear {12)
opta input ehaft with smaller gear
teath towards the feopi. Lubricate and
tnatall the sk bearing pads (28] be-
tween shaft splines and range gear
Irstall sliding collar pear (11) and slid-
img collar {9}

Insert firat/reverse shift red inle
front end housing uvaieg tood shown in
Fig. 183 o depres detemt bhall amd
spring. Insert secondthird abift rod
into front Bousing using tool to depreas
detant ball and sprimg. Install highlow
shift rod using toal to install detent bal
and spring. Install rall pies in shifi
Tork=

Install snap ring (10—Fig. 185) on
fromt of imput shaft {#1) Align inpat
shaft, countorshaft and pinion shaft
with end bouwsing, then position front
end housing down against center hous-
ing, Tighten end housing retaining nats
B G N om (70 Fr-1he.) torque.

Imstall slow/mormal shift fork into
EroaTe af ntirlinp; eallar (9. Push ahift
rod rearwsrd through shift fork and
setecior Jaw, nlign pin holes and inatall
5prin¢ ||i:n!. Install n.n.Irl;' alart switeh
balls anil jplumgpes,

Install benring (71 on inpui gear (¥
wilh 'I.|1|rt'l; ﬂ|g1r o suter TR I';:'i:'rg
away from gear. Install spacers (6 and
b Install puter bearing (4b s0 snap ring
Eroeve af culer Fofe b wirds frong
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eplined end of input gear. Instail anap
ping (4). Align gap in testh of (npat gear
with tooth of idler gear, then push
inpat gear assembly into front housing

anti] apacer (21 and snap rimg (1) con be
installed

232, PINION SHAFT BEARING
PRELOAD. Insinll spacer (B9—Fig.
185} snd all shims (450 remaoved during

POWER SHIFT TRANSMISSION

253. Power shift transmission is
available on 1354, 14590, 1484, 15%4 and
1600 modela, The transmission consists
of a three forward, cne reverse mechan-
beal gear section coupled with & fouwr-
apesidl, hydranlic power shift sestion
provciding dwelve forward and four re-
verse speind solictions,

Feont rI:II.LF'uI],i-IH:'LI |||ur|.-|.".1:|.|.'_',' sl ian ki
hydraulbicaily controlied and shenges
between any of the ratios can be made
while trnetar is in motion without gse
of tramsmission clatch. (Gear (ramge
speeds are solectod manually and trans-
mission clutch must be uzed

POWER SHIFT CONTROL VALVE
All Power Shift Models

254, Power shift control valve spool
and body (B—FPlg. 1ES} are serviced s
an ausembly only. However, rilief valve
gpring (2) and apool (3 are availakle
separitely,

T remove cofbrod valve, Orsl remove
platform or caly, il so eguipped, ks outs
lined in parngraph 348 or 344, Remove
fuel tanks Diseonpest wiring harness
te roar of tractor and diseonnect nen=
tral start switch wires, Remove range
aml power shift selector assamblies
from tronamission cover., Disconnect
hydranlic lines and control linkage
from remote valve, Hemove mounting
bolts and remove remote valve nisem-
hl_-,'. Remove tranamission eover mouni-
ing bults and remove wealge and shim
from front of cover. Use n hoist to lift
Lrans iR coveT Ernm rrmin I'nunll

Digcanneet hydravlie linea from con-
irnl valve {1<Fig. 187, Mark sequence
valves (2 mmil 33 80 they can be reln-
stalled in their eriginal positions, then
remove both wvalves. Remove control
valve mowibting balte and remove valve
assembly,

To disassemble valve for inspection,
remove Sea] wire Trom reliel salve ad-
Jasting screw (1—Fig, 188). Remove nd-
justing serew while noting numhber of
turns required fo remove serew For use

dizassembly plus an additional (25 mm
(000 bneh b ehilek shim, Dnstall shouldes
washer (38) with flat side aguinst
phims. [nstall hn:l:rin[.[ eono (415, waaher
(4 and mut (29), Tighten nut to 270
H-m {200 ft,-Ibs.) torque. Mount & disl
indicator &o probe contacts end of pin-
inn shaft and mensure shaft end play.
Remove nat, washer, bearing amd
ghaulder washer Bemove thickness of

THF—idenfify power

{3} priny do removal a8

w'ves s mof nfeecirange-

abiw, Flow resfriciors are k-

cafed i frond and' rear plave-

iy brpke presscvd Unes |«
i 50,

N Adpsirg mrew

i ﬁ;r:m I ;‘}' i |
o plin T H

i Plag i i

& Bemtrimnr plaie

B, ] supply pigs 1

T, Inéeni apring & hall

B Caniru] sndre eelp & wjposl
B Hswricmns

B i b beadiin bl 15
13, Fealing washer

= '-.'..'h 1
50 e
e N\ ¢
2 i -li _:":-\.\t\.""'\-x . .
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Paragraphs 252-254

shims= (44} egual to measured end play
us as addltbenal (.05 mas (002 Inedi ),
This will previde recommended preloas
af 008 mm (02 inch). Reinstall spac.
er, bearing, washer and not and tighten
it o E70 N -m (200 fi.-1bs,) torgus.

Zhift transmigsion and ringe seetlod
through all gears and check o be cer:
tain all gears and detonts work prop-
prly.

g
ol \

|
& Feraminem vilve, (e =
:3 s | ":I'l' et e \_,.r'f | 17
Il Seinehed Vilre, rear L LS |
15 Pawer ghifi n:hmll“.:up E’Ta—"’ a8 L I i
16 sy ke e, = P o -
R A i = ¥
1T Plasstary braks cylindes, rﬁ' I |22 fif = =
clar S - |5 [
%l' I [ |I||| -0 Tl /,IJ
| .Fd'l.‘,hi____.- el 16 'l .:ﬁrl_l_'l_'_-
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Paragraphs 255-256

in reassembly, Bemove spring (2) and
rellel valve spool (31 Hemove plug and
detent spring and hall {7} Bemove anap
ring from wvalve spool, then withdraw
spond from valve body. Remove test por
plug (4) and restrictor plate (5]

Inspect all parts for wear or scorimge,
He sure control valve spool mnd bore sire
[ree ol seering or sther damage

Heassemble volve by roversing disas.
semhly procedure Lubricate il parts
during resszembly.

255, SETTING CONTROL VALVE
PRESSTURE. Reinstall centesl valve
and tighten mounting bolis to 31 N-m
(25 i-lba) worgue, Tnstall front ool
TEAT  sEquekce valves. Move eanirol
valve zpool fully forward and remove
plug (4=Fig. 188 from control valve
teql pori. lnslall transmissien cover
and remate valve pssembly, Do nod
install power shift selector lever ot this
time. Rumu'.-r: Lest proart ;lEuu; Ern:n riu{h‘.
glife of transmission cover, Install spe
chal adapier CAS-1242 (1—Fig. 159} and
o C-10HE kP (B-150 pai| pressice gage
(1) through spening in cover ond nte
eontenl valve test por

=)

i
7/
P

FAg. 1——FEupingdd waw of powed ahiff Bo-

guance valve. Aduaimenl scrgw | 11) Eefng

o ol BE CRATMpET WikeaS kalvE SYEsEGE i o
Dol il o Ot U fdaragiaeh 258

I Prowsis je

2 [raskin T ag wal

A Vbve bealy ] I?:rh:l

i " rirg B Ead sap

& Pigon 10, [anant

L Hpring 11 Aljustlag sivve

L]

Fig. 180—Insfal pressurs
gage 1) uslng special
adapher CAS-124F (2) in
canteed vadvee denl povl o
chack dontrod Feve ralad
Preseue.

Use & remote foel suppdy Lo aperals
tractor, Start engloe and run @0 hring
transmission Auid tempernture to ap-
proximately 45*C (115*FL Transmis-
alon hIJHlinﬂ must he warm to the
tauch, With ongane running st 1600
rpm, pressore reading should be 350-
560 kP (TT-Bl psi) Tor 1354, 1490 and
1484 models, or G625 kPa (B7-91 pai)
for 1684 and 1600 models To odjest
pressure, insert & screwdriver through
power shift selector opening in trians-
misekn cover and turn relief valve
pdjusting serew clockwise to inepeuse
pressire of coubterclockwlse 1o reduos
prisaure,

atop engine and remove monifold
and gage. Hemowe reimole valee amd
transmisaion cover. Inglall plug in eon-
trol wvalve test port and install o lock
wire in relief valve adjusling screw to
sepure adjusiment,

Reansemble trecbor by reversing dis-
assembly procedare whils noting the
following apecial Instructions. Tighten
remote valve mounting bolts {o 47-57
Nom (35-40 fo-lba) toripue,  Tightan
tranamizsion eover Y% inch mouniing
bolts to 102122 M.m (75-00 fit-lhal
LaFgue and 5 ineh mopnting halta o
165-200 N.m [120-130 fi.-lbe) torgoe
Tighten range anid power shift selector
hoasing mounting bolts o 225 Nom
(17-20 1. -1ha. ) borgue,

Fig. 19 Fe=Pgwiad Shifl Ry
drasie pume | 1) & mewnled
on Jower righl comar af
ravgpE  pgearboad  eovar (2,

SEQUEMCE VALVES
All Powaer Shift Models

256, The sequence valves (2 and 85—
Fig. 187} control release U ming of front
and rear planetary clutch units, Front
ani rear sequence valves aoe mechnni-
cally identical, bowever, they have dif-
ferent pressuro settings. Thorefore, be
gare valves are properfy marked before
removid 50 they enn be reinstalled in
their originad positions, Front sequence
willve controls relemse of front plane-
tary cluteh, while rear sequence valve
contrels relesse of rear planetary
cluteh,

To remove sequence valves, it ia frat
OecEssary Lo remove Lrandmiseion cover
a3 outlined {n paragraph 264. Bequence
valvea are serviced az a complets as-
sembly anly, but valves mey be disan-
sembled for cleaning and inspection. 1t
ig reeommended adjustment serow set-
tbilnu: naot be disturbed during dispssem-

¥,

Al mew sejusinee vilves old albrnd
throegh parts are ndjustod at factory o
reRr senuence valve pressure aetting
{which is lower than front setting). If a
new sefuence valve is to e installed in
front position, increase factory setting
hy tureing adjusting screw clockwise
two fall turns.

Preasurs setting of seguence valves
can be checked and  sdjosted veing a
guitalle hand pressure pump and a (-
400 kPa (0-60 pai} presaure gage. Re-
move hydraulic pressare line from
vilve, block orifice in piston with taps
and reinstall pressure pipe. Connect
sejquenee valve to hand pressure pamp
and prezsure gage. Operate hand pump
alowly and pote pressure rending at
polnt pressure makes a rapld drop kadi-
catiogg valve opened, Adjust screw (11
Fig. 180) until pressure release point is
210-220 kPa (32-13 peil If valve Iz to be
installed in rear position, tighten jam
mit to aemice adjusting serew at this
setting, If valve |3 to be installed in
feont posltbon, turn sctew clockwies an

- www.maskinisten.net
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additional two turns and secure with
jam nut. Remove tape from piston ori-
fice, reassemble valve and install in
proper position.

POWER SHIFT HYDRAULIC PUMP
All Power Shift Models

257. The power shift hydraulic pump
is mounted on lower right-hand corner
of range gearbox front cover (Fig. 191).
The pump is gear driven from reverse
gear of range transmission.

To remove pump, first separate pow-
er shift transmission from main frame
as outlined in paragraph 258 Remove
manifold and pump mounting bolts,
then remove pump assembly from rear
side of housing.

Use a suitable puller to remove pump
drive gear. Remove Woodruff key, then
separate pump rotor assembly from
pump body (Fig. 192).

Inspect all parts for wear or damage.
Pump rotors and bearings are serviced
as a complete set. Renew all “O” rings.

When reassembling, make sure sides
of bearings with oil grooves are against
gears. Lubricate all parts with clean oil
during assembly. Install drive gear
using a new locknut and tighten nut to
73-86 N.m (54-64 ft.-1bs.) torque.

Reinstall pump and manifold using
new “O” rings in oil ports. Tighten
mounting bolts to 23-27 N.m (17-20 ft.-
lbs.) torque.

REMOVE AND REINSTALL
TRANSMISSION

All Power Shift Models

258. REMOVE. To remove power
shift unit, first remove platform or cab
as outlined in paragraph 348 or 349.
Remove fuel tanks. Drain oil from
transmission and remove filter housing
cover and filter assembly from bottom
of transmission housing. Attach sup-

Fig. 192—Exploded view of power shift hydraulic

pump.
1. “0" rings 5. Bushings
2. Bushings 6. "0 rings
3. Idler gear 7. Pump body
4. Driven gear 8, Drive gear

port stands on each side of tractor. Dis-
connect battery ground cable, rear wir-
ing harness and neutral start switch
wires.

Remove range and power shift selec-
tor assemblies and transmission dip-
stick from transmission cover. Remove
cover mounting bolts, then drive wedge
and shims from between front of cover
and clutch housing. Disconnect all
hoses, supply lines and control linkage
from remote valve. Remove remote
valve mounting bolts and remove valve.
Use a hoist to remove transmission
cover.

Disconnect all o'l lines from power
shift control valve (1—Fig. 187). Mark
sequence valves (2 and 3) so they can be
reinstalled in their original positions,
then remove front and rear sequence
valves. Remove power shift control
valve.

Remove rear lubrication line from
top of transmission. Remove transmis-
sion mounting bolts and bushings.

Disconnect both hydraulic lines at
unions on right side of main frame.
Remove hydraulic oil filter assembly
from right side of main frame. Discon-
nect draft sensor cable at hitch upper
link connection. Remove remote hoses
and mounting bracket. Remove draw-
bar and drawbar support.

Remove a mounting bolt from each
side of pto housing and install two
guide studs. Support pto housing with a
hoist, remove remainder of mounting
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bolts and remove pto unit. Withdraw
the pto drive shaft.

Fabricate a connector plate using di-
mensions shown in Fig. 193. Mount
plate between range gearbox and rear
axle housing as shown in Fig. 194 to
prevent housings from separating dur-
ing removal of power shift unit

Connect a hoist and chain to upper
front corner bolts of power shift unit.
Remove bolts connecting rear axle
housing to main frame. Separate power
shift unit from main frame. Support
rear of tractor with a stand under
range gearbox. Use a hoist (Fig. 195)
with a suitable lifting sling or chain to
support power shift unit, then remove
stud nuts and separate power shift unit
from range gearbox.

259. REINSTALL. Use a hoist to
position power shift unit on mounting
studs. Tighten stud nuts to 100 N.m (75
ft.-1bs.) torque. Apply Loctite 504 Gas-
ket Eliminator to end of main frame.
Roll rear section of tractor forward
engaging transmission input shaft in
splines of clutch. Tighten housing re-
taining nuts and bolts to 100 N.m (75
ft.-lbs.) torque. Install transmission
mounting bolts and bushings and tight-
en to 165 N.m (120 ft.-lbs.) torque.
Remove connecting plate (Fig. 194).

Install pto drive shaft and pto unit.
Engage pto and turn output shaft to
engage drive shaft splines with pto slid-
ing gear. Tighten housing mounting

'l >

Fig. 193—A connector plate

must be fabricated from 6

mm (% inch) thick steel :
plate to dimensions shown
and used when splitting trac-
tors equipped with power
shift transmission.
1. 305 mm
(12in.)
2 1492 mm
(574 in.)
3. 190 mm
(T14in.)
4. 35 mm
(134 in.)
5. 139.7 mm
(61%in.)

|
©

Fig. 194—Mount connector
plate between top of range
gearbox and rear axle hous-
ing to prevent housings from
separating during removal of
power shift unit.




Paragraphs 260-261

holts Lo TH-85 MN.m (54-84 fe-lbs)
LTl e,

Install drawbar support and draw-
e, Conmect drafi sensing enble, Install
hpdrmulic filter spsembly and tighten
maonnting - holts to 4767 Mom (35-40 fr.-
B torque. Install Aler supply lino
osing a mew "0 ming and tighten
retaining baolts to 47-57 N om (3500 fr-
Ihay toequee Connect hydralic lines
wlong right side of moin frome and
install lubrieation line on top of rsnge
gearay.

Install power shifl control valve and
tighten mounting bolts to 47-57 N.m
(340 fe-lhs, b borguee, Tastall front and
rar sequencis vilves l:l:III'I T FHE e .h'_l,-
ibemutie lines, Muke sare fow restrictors
pre located in front and rear planstary
brike pressure lines (4 and 5-—Fig, 187)
al contral valve (1)

Insgall transmisasion cover leaving
mnanting bolts loosely Installed. Install
remiote valve uadng new 0" rimgs sl
tighten mounting belts e 47-57 N-m
{3540 Tt-1ba. ) torgue. Conneed remote
vialve hydraulie lines wpd sontrsl link-
Alge

Inztall wedge ond =kim in front of
traramisgion cover, Tighten the % meh
rear cover mounting bolts and all side
and front moonting belts te 100-130
B om (#8005 -1 torgoe. Tighien the
twa 4% ioch rear bobts 10 2056245 W.om
(150180 [e -l ) torgue. Instsll power
ghift and range shift selector assem-
blies and tighten mownting bolts to 23-
28 Nem (17-20 fu.-1bs§ torgue

Reconpeet wiring harne=s and seu-
tral start awiteh wires, Install g new
transmigsion oil filter and tighten filter
wver mouniing bolts o Z3-28 N.om
{17-30 Ft.-lbe. ) torgue.

Camplete installation by reverzing
removal procedure

OVERHAUL TRAMSMISSION
All Power Shift Models

260, REMOYVE PLANETARY AS-
SEMBLIES., lemove support slesve

CASEINTERNATIONAL (DAVID BROWN)

Fig. 1 —Epioded wew of foml planedyy sssambly of power shifl resamiasion. See Mg 16F for
Vi wmmm

L laguii shati Sparar dale B Winkes

2 Cluied pybinder |¥ igering liileh [ Haap rieg

4 0" rirg 16 Sheallng vinmgs i Cpiialer

A Spreeg inrer 20 Buppmird fale & |jsan

A Cluich plais, posl 21, ™E viags 7 Lasthinsi

6 Laakimil Sl BN Spberind was ke
T. dasnirns Wssl Z Frodil paeeg M Slprer

2 el S Hanhing 10 Eprng

B Theirh piaie, Aremes B Bppam ilekye 11 Bl

10 Hadiisg plale o Heuding rings 2 Tealkie Sanad

11. Cabrier & rpisder UT. Thesring 48 Hun grar

12 Plasel pwwmr o ing id. Thaswsdl

1 Sesdle miller wariey 5 Tisiva i Thiiad saaker

fd. Haming pin i Hpring, sl 16 Beaslra careier
£t Frad ppver 23, Thns ey 11 Lizaiing sriver

i Bewring 1 Bashing 8 Dl cnrpher

(I —Fig, 196) and front cover (22, Das

ennnect brake line from frost |||.|.|.r|.r:|n.r:;
brake cylimder (350 zmd remove eylin-
der, Loosen front brake band locating
serews nnd remove hrake hand adjust-
ing muta {6 nod 87) Remove sleeve (1),
gpring (401 and seaf (41) Withdraw
inpat shaft (1), then repmove brake bund
(423 amid 1ift front planctacy onit from
center housing. Hemove bhydraolic ling
for planetary brake eplinder from cen-
ter carrler. Remove spocer plote (070
and spreag eluteb {15)

Turn center housing vver, then ro-
move rear hrake band and resr plane-
‘!:.'ll.":p' l.l!-!l!'l‘!:l:l.ll}' -|J'"I!|.-|. 197} from housing
in sume manner as front anit, Unhole
and remove bearing earrior (46—Fip

Fig, TEI—Llse & feoisi ang
chais o suppan PO BT
unif g8 shown when MK
sy and inesling wal from
range gaarboy,

191} from eentor honzing. Remove spoe-
vr (20— Fig 197), sprag cluteh (21) and
earrier (42) from resr end housing (43}
Ir BRCESEAry

26l. FROMT PLANETARY
OVERHAUL, Mark cluteh eylinder
[2—1"e. 1'06), enrrier (11) and end cover
{15) o they can be reassembled in their
ariginal poditions. Remove mounting
bolts, then separate eluteh eylinder
from planetary csrrier, Rimove piaton
129 from eviinder and remowss and dis-
eard “0" rings (3 and 28). Remove inner
and outer springs (4 dnd 300, Hemove
clutch pintes (&5, 9 and 100 keoping
pletes together for dae in repssembly,

NOTE: Chulch plaies are 8 mafched el
ang are ol gvalable saparaiely.

Ewmove retnining boles and seporate
endg cover (15) from earrier (11 Mark
position of planetary gesrs (12) and
penr pins (14} for proper resssembly,
then remove from end cover,

Clistelh plates meal be Cree of 1_'ra|r'h:|:|
lisiortion or excessive wear. Rensw
plutes as necensary. Inspeet springs (4
afal B} and rensw if distarbed or weak.
Check thrust washer, bearings and plan-
etary pears for wear or damage and
rENEW 45 Necessary,

Lubricate "0 cimgs (3 wnd 28) amd
inztall an pistan (8], Carefully install
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SHOPMANUAL Paragraph 262

anta cluteh earrier [11). Install outar
springes in earcier. Install cluich eylin.
der (2) with piston and Inher springs
anto carrier aligning marks made due:
ing disassembly, Tighten mounting
herlim to 27 N-m (30 fi.<lbs. ) terges and
spcure with locking plates,

262, REAR PLANETARY OVER-
HAUL, Mark eluteh cylinder {5—Fig.
197), earrier (37) and end cover (41} ap
they eun be reassembled in Cheie arigl-
nel postiions. Remove elutch exlipder
maunting balts and separate planetory
halves. Hemove inner and outer springz
(8 and 23}, Remove piston (7 from
exlinder and remove and discard "0
rimge (6 and 22},

g o | Lift input shaft (3) and cluteh plates

Fig. 18T —Exphoded riaw of rear planetary snssmbly of powes shif] ramamission. Ses Fig. 196 ineview |0, 40 and 36) from carrier keeping
af froed manatery assembly. plates together for reassembly.

1. Carter mrriar 14, HNewlls rofler b iig
2 Thrael wanks 1T Eeesaringg win Il Spherieal h
& Tt bousrt st 1. g L o HOTE: Ciulch plates are o matched set
L Besrcag I Bt | g 1 dprmg
3 Canbr i itide 2. Hpseer plass g and are nol ovallabie saparately.
i 0" riag i, Ajuag ilanid B Cluich plade, by
5 Mane L 1) ring M Bachis alw .
B il o 33 Mariig, vditie il -.-rl:rll.P:d-_lmbr I:tl:"n'lﬂ'l'l".l'ﬂr.!hl'lil.l'luﬂ |'H.'I||‘.I unid E-l:lrllrll'..ﬂ
W Cluich plai, sbel B Pheest wnihar . Hon gl end cover (41) from earrier. Mark posi-
10 $aniral 25 Miake baii M Clreet
T Tadiet = |k B TR cadesr tion of planetary gears (15), bearing
T ';1-9" Faw : o — i g*ru" pins (§7) and dowels (3 for reassem-
ke dramig . Cyliatar 5l i bly, then remove sun gear and plane
15 Plarest jgear ML Fiwin M Case tary goars. Remove thirasl washer (40)

from sue gear. Uae a suitable paller o
: - remgve bearings (4 and 10)

pdﬂl:ﬂl'l. |31.I'JI1 cylinder, Position inner Aczsemble thick cluteh hacking plate Cluteh plates must be free of eracks,
eprings in cluteh piston and hold in (10), slotted bronze cluteh plate (9, thin  distortion or excessive wear, Henew
place with petroleum jelly or greass. sieal apneer plate (5), remaining slotted  aprings (8 and 23) il distorted or weak.
Install planetary gear pins, bearings  hronze plate (9) and thin steel plate (53 [nspect thrust woshers, bearings, bear-
and gears in their original pesitioes
with gear timing marks pointing to-
ward center of carrier. See Fig. 188,
Inatall sin gear allynbng timing macks
a2 shown. Install thrust washer (45—
F'ig. 15‘1:-'!. with |.1|| FrdaitaRi s I':u:i.ng agk, in1|;|
endeover(15). Inatallend coverover plin-
etary gears aligning marks made die-
ing dissssembdy. Tighten mounting
bofts to 40 N.m (30 fi-lba. ) torque and

secure with locking plotes

Grecesd bromwe viyich plaiss
& drmoerh besne elatch plale
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Paragraphs 263-264

ing ping and planctary poars for exces-
give wear or damage and renew i mee-
EERATY

Install new bearing (4—Fig. 157) on
eluteh exvlinder (5). Lubricate “0F rings
i and 2 and install on piston, then
carefully install piston into eylinder.
Install inner springs {8) and apply
grease fo hold springs in posithon dur-
ing assembly,

Install bearing pins (17} in earmier
{371 muking sure they sre in their origi-
nil peaitione Aszemble 3 zhort hearing
116, threst washer (18} with ol groove
{facing away {rom shor bearing asd a
lomg benring enta bearing pins. Install
planetary gears on their original pins
with gear timing marks pointing to-
ward cenler of carrier. See Phe 198
Place thrusi washier in sun gear coun-
terbare with oll groove side of whasher
foeing up. Install sun geir with thrast
washir towards earrier aligning timing
marks as shawn in Fig 158, Install new
bewrimge (19 —Fig, 197}, if removed, on
end oover (410 mund  position throst
wrsher (#)) in cover. Poaition end cover
ever planetary gears alipning assembly
marks made during disassembly, Tight-
#n mouniing Bolts to 40 N-m (30 fr.-
bed torque and secure with locking
plataa,

Top Eing

Baitom Ring

Fig. H0—Spalng rings musl be mafalled in cen-
inmide chamiar gdown ow bofiom ding, Mg gaon
el b 10 from aich ol

CASE INTERNATIONAL (DAVID BROWN)

FLAT LOCATING SCREW

HOUWSING

ETRAIGHT LOCATIMG SCREW

Tnistall input shall (3 into plasetary
assembly. lnstall thick Backing plate
(d—Fig 199} into eareier (4). There are
fogr thin steed eluteh j‘.‘tht-EB {2} thres
grovved bronge cluteh plates (55 and one
smooth bronee clutch plate (61 To as-
semble plates in carrier, FI;I:H.'E pEig
grovved bropze plate on top of backing
plate, then ope thin stee] plate, another
growed bronzs plate, o Lhin steel plate,
then the smooth bronge plate, s thin
steel plate, & grooved bronze plate and
remaining thin steel plaie lasi

Inztall cuter elutch springs (23— Fig.
197), Align assembly marks and inatall
evlieder (5] an carrier. Tighten mount-
ing bolts to 27 M.om (20 ft.-lbe.) torgue,
then bend eormers of locking plates
agalnat bolt heads.

3. CENTER CAREIER AND
FRONT COVER. Inapeet sealing rings
{1—Fig. 196} in hearing carrier (46)
and rEnew a5 BECASRATY.

Pasition thrust wasber o earrier
counterbore wilh ol groove I:'l.t'lhg s,
Iastall sealing rings in carrier grooves

with chamfered side up on top ring and
down on hottom ring ss shown in Fig,
0. Btapmer ring end gaps FEO" from
each other.

When reinstalling carrier in center
honsing, make certain lubrication holes
are i alignment aa shown in Fig 3.
Tight=n earrier mounting hbolts 1o
dit N.om (30 [i-lba.) torgue. Lubricate
aenld Flngs with tranamission Aoid prior
L ceasaem hiy,

Benew thrust washer (31—Fig. 156},
bushing (32) amd obl seal (E) In [ront
input shaft {1 if neceasary. Be sure 1o
instnll thrust washer with all groove
gide townarils gear,

Prv obl seal (22— Fig. 196) feom front
cover (23], Remove seal rings {26) from
front support sleeve (25). Remove
gleeye mounting bolls and remove
aleeve from Front cover if remewal of
baeshing (24) is necassary,

Install new bushing (24) Mush with
inper Gaee of support sbeeve (251 Apply
gaskel sealer to mounting surfoce of
glewve, Lhen instadl sl ligl:ﬁ.-un balts to
20 Wom (15 Ft-lbs) torgque. Install
sleeve sealing rings {36} with cham-
Fered side up on wop ring and chamfered
gidhe down on boltom ring as shown n
Fig. 2. Install new front oil seal (22—
Flg. 188) with lip facing lrward,

4. REINSTALL PLANETARY
ASSEMBLIES. Be sure brake bamd
locating serews are in place in center
housing. See Pig 202 and 208 Install
renr brake band In housing, then posi-
timn rear planetary in center chrrisr,

Inatall sprag clafich (Fig, 2045 into
ecenter bearing carrier with wide sdge
fecing inward, Presition spacer over
sprag clutch, Install [ront planetary
brake hydraulic line. Install front plan-
wtary writ into carrier rotsting unit
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FLAT LOCATING SCREW

o
77
v

&

STRAIGHT LOCATING SCREW

clekwise daring installation, Install
fronat hrake band.

Install front cover and tighter
moating balts to 20 Nom (156 ft.-lha.)
torque, Iastall new "0 Fings (21 —Fig
1) an support aleeve (25) nnd fube
i#0), Position support tabe (200 on front
eover g odl hobe in tube is wwards bot-
tam of powsr shift housing and tighien
mounting balts to 12 ¥.om (B ft.-lhe)
topque.

Imstall brake band springs amd ad-
justing nuts. Tighten adjusting nul on
apring emd of band until spring lengih
{ 2333 mm (1% inches) if new bands
wire [nwtalled. oF 35 me (156 inches) if
ildl bands are being rensed. Install
brake piaton and cylinder and tighten
mounting bolts to 23-28 Nom (17-20 ft.-
I ) torgue Conmect brake hydroulic
lines. Turn brake band locating aerews
eloekwhas antil H'lr.'.' eontact hraks
bacnds, then tars rear band locating
serewd counterclockwise Y4 turn and
turn froal bied oeatlng screws coun-
terclockwize % torn Tighten leckauts
to speure locnting serew adjustiment

Firnal planetary brake band ndjost-
menl must be made with tractor run-
ning 23 cutlined in paragraph 265,

65 PLANETARY BRAKE BAND
ADJUSTMENT, Planetary brake
bands provide hraking an overron, and
wear will be indicated by delay in shift-
ing down or failure to hold in gear.
Brake bands may be adjusted if not
woorn beyond limite of adjuatment

Tranamigaion fluid must ke st noe-
mal operaling tempersture Remove
plugs from right side of transmission
cover, Remove test port plug from pow-
er ahift contral valve and install gage
manifold (CAZS-124%) with a 0-700 kPa
(-100 pai} page in ecatrol valve tast
part. See Fig. 204,

sy

L
A

266. FRONT BRAKE EANT. Start
engine, pul range selsctor in nealral
apd put power shift in fourth Adjast
H-h‘{ih-ﬁ Il'rl"ﬂt | pressurg Eape i s
15 kP (75 psi). Tightea brake hand
adjusting nut (3—Fig. 205) until engine
speed drops 25 rpm. Depress cluteh
peelnl, then lecsén sdjusting nut four
turns

Apply sealer to thréads of plug which
covers adjusting nut. Install plug aed

Fig. T0d==[Asl8li Spray

clndeh inle sarer Rolsing

willy wide edge Mg ireerd
un shown,

(PR Y

i 1) eming adepies CAS- 1242

{2) i sonirol weive hasl poel

for adfusilag mawelory deaha

bands. Adfssbment serew

3] few Frani beske band i
.
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Paragraphs 265-268

tighten until it eontscts end of hroke
bund, then loosen plug ' torm

257. REEAR ERAKE BANID, Bemown
jam nuf, aojusting screw I'E—ll'iy_'. A6
pad plag (25 from left side of Lransmis-
gion cover to ERin access to roar brake
band adjusting nut Stert engine, pul
range gelertor in neutral and put power
ahift in fourth, Increase engire speed
unti] pressure gage (1-—Fig 30} read-
ing reackies 515 kPa (75 pal ). Turn brake
hand adjusting not clechwise ontil en-
gine gpeed draps 25 rpm Depreas cluteh
pedal, then turn adjusting et coanter-
clockerise four turns.

Apply sealer to threads of plug, then
install plug. Install adjusting acrew in
plug amd tighien screw antil it conlacts
oad of broke band, then leoken 14 turn
Tighten fam nut,

Romove pressure gage and manifold,
Install te=t port plug Inio conteod valve
Install plours in tronsmission ooer.

RAMGE GEARBOX

All Power Shift Models
268, DISASSEMBLY. Power shift

transmission ineorporoles A three-

gpead range gearbox locnbid directly
behind the power shift unit. Exeept for
ramoval of bevel pinion shalt (19—Fig.




Paragraphs 269-270

ﬂﬂrl"ll. Fange gl:-.ﬁ.rbu-l: CiEmpIments cainm b
serviced alter splitting the trsetor anad
removing power shift unit as outlined
in paragraph 258, If removal of pinion
ghafl is required, range gearbaos mios
e remaved from tractor as Tollows:
Bomuve platform or ol iF s eguijped )
as watlined in poragraph 348 or 3490
Remaove foel tanks Support tractor
with suilable stands, then remove rear
wheels apd fnal drive assemblies as
outlined in paragraph 279 Hemove dif-

.maskinisten.net
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forential leck zleeve and spring from
right slde of rear axle hossing. Remove
tronsmiesion eover and remote vales
agsembly, Bemove pio assembly and
pio drive shaft. Bupport rear axle hous-
ing with n hotst, remove mounting balis
securing nxle housing to main frame
und remove axle houslng Remove
transmission moanting bolte and bush.
ings. Attach Gfting chain asd holst to
transmisgion, then move trandmission
rearward from main frame, Moont

Fig. FOF—Erpioded e of powar ST FRAgE ARSMIRAIOT ETwing CoMSanan Sarte and P paie-

Lt |
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E. Neadle fullsr bearings
il Hhidi iy scllar gear
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LE Hearing e res

LY. Thiuisl & siher
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14 Hisdiew esllsr
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EEI
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Iivee mivmito s
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15 Bhvirm Al Haart
1H Fiossi sl W MNangw ng
0. Bl &1 Skim
2k Waa b . lhearmg
&l Besrirg B |der #haf
23 Thimt ®ssker I, Iearing
24 Hhifs &1, Secwpd reverss rusge
o Asaper abifs sl
B Hsarieg inesf riaw 1 el rerrns ghilfl ok
27 Sevanl mange poar 3 Zhilt ivieriock plag
B Wenlis ralle lisding dl. Delesii apriag
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il

&l .;iitl:u: millar grar
EE Hasrmy inzsr rans

rml|
Firdrrshind ahads T

transmission on a stand if wvailable.

Femove muts Prom  tranamission
gtuds, then separste power shift onit
from range gearhox. Remove spacer
and sprag eluteh from end plate bear-
ing retainer. Drive roll pin (20—Fig
207) from pinion shaft (19}, Remowve
locking nuts {6 and 7} noting that shaft
has |eft-hand throgds, Romove spacoer
(21 ) and bearing (22). Remove end sover
miounting bolts, then lift end cover (8]
from range hoosing { 36). Remove thrust
wisher (E5), shims (24 ), spacer (5], sec-
ond gear (27), nesdle rolier bearings (3)
and race (26) from pinion shafll Re-
move gepond reverse shifl cod and cal-
lar {11) a5 am azssembly. Remove gear
{100}, bearing (28) and race (12), reverse
gear (23, thrust washer { 13), third ger
{15}, bearings {30) and rmee (14), first/
third shift mail assembly with collar
(16) and sliding collur inner gesr {31]
Withdraw ingut shafi assembly (4) and
Idler shaft assembly (39). Remove first
gear (17, bearing (33) and race (32) and
thrust washer (34,

Mark differentinl carrier bearing
caps toensure correet reassambly, then
remove caps amd differential assembly,
Bemave pinion shaft (E9) and rear bear-
ing {351 rearward from range hoasing.

Remove neutral start switch, rods
and balls frein hoasing. Remove shift
interlock plag (423), detent ball (45) and
spring (44).

2i9. REASSEMBLY. [nspect all
gears, threat washers wnd bearings for
exceaslve wear or damage and renew as
necegsary, |f renewal of inpot ahaft
{4—Fig. 207) ar idler gear {39] or their
bearings (s required, shaft end play
Al be gel as outlined in following
paragraph before renssembling trans-
mibasion. If renewal of p|.rli1,rr| shauft (19]
or rexr bepring i3 necessary, pinion
shaft protrusion mast be set as ootlined
in parngraph 278 hefors proceeding
with reazsembly,

2T, IDLER SHAFT AND INPUT
EHAFT END PLAY. Hent bearings to
180 (2507 F) maximam hefore install-
ingg on the shafts, Install spacer (1—
Flg. 2071 and front bearing cups minus
alims (2 and 37 ) into front end housing.
Posltlon Eller shafi and imput shafy
mrsemblies iate hodsing and fosiall
front hedsling. Remave the four hoosing
mounting studs, if not already removed,
and install four bolts in plase of the
studs, Tighten bolts to 96 N.m (T ft.-
Ibs. ) torgpue med rotate shafls to be sure
bonrings nre seated.

Mount & dial indicator so probe eofi-
tacts end of idler shaft through hole in
front housing. Move shaft up and down
and measure end piay.

Mount dial Tndieator so prodbs cun-




SHOP MANUAL

tacts end of input shaft. Move shaft up
and down and measure end play.

Remove front end housing and re-
move front bearing cups using a suit-
able puller. Install shims (2 and 37) in
front housing as necessary to obtain
0.05-0.10 mm (0.002-0.004 inch) end play
for each shaft. Reinstall bearing cups in
front housing making sure they are
properly seated. Remove idler shaft and
input shaft from range housing.

271. PINION SHAFT ASSEMBLY.
With pinion shaft protrusion set and
pinion shaft installed in housing, reas-
semble range transmission as follows:
Install thrust washer (34—Fig. 207) on
pinion shaft with oil grooves facing
away from rear bearing. Install first
gear (17), bearing (33) and race (32).
Position idler shaft and input shaft
assemblies in housing. Position shift
interlock plug (43) in housing bore so it
is between shift rod holes in range
housing. Install gear (31) on pinion

shaft. Install sliding collar (16) and
first/third shift rail assembly. Use tool
shown in Fig. 182 to depress detent ball
and spring as shift rail is inserted into
housing bore.

Install third gear (15—Fig. 207),
bearings (30) and race (14). Install
thrust washer (13) with oil grooves fac-
ing away from third gear. Install re-
verse gear (29), bearing (28) and race
(12). Install sliding collar gear (10),
sliding collar (11) and second/reverse
shift rail assembly. Use special tool to
depress detent ball and spring as shift
rail is pushed into housing bore. Install
second gear (27), bearing (9) and race
(26). Install spacer (25) with larger out-
side diameter against second gear.

Install shims (24) removed during
disassembly plus an additional 0.25 mm
(0.010 inch) thickness of shims to as-
sure pinion shaft end play. Install
thrust washer (23) with flat side of
washer against shims. Install end hous-
ing (8) with front bearing cup and
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Paragraphs 271-273

tighten mounting bolts to 40 N.m (30
ft.-lbs.) torque. Install pinion shaft
bearing (22), washer (21) and nut (7).
Tighten nut to 271 N.m (200 ft.-lbs.)
torque. Mount a dial indicator so probe
contacts end of pinion shaft and meas-
ure shaft end play. Remove pinion shaft
bearing retaining nut and front hous-
ing. Subtract shims from shim pack
(24) equal to measured end play plus an
additional 0.05 mm (0.002 inch) to pro-
vide bearing setting within specified
range of zero end play to 0.05 mm (0.002
inch) preload.

With correct thickness shims in-
stalled, reinstall front housing, bearing,
washer and retaining nut. Tighten nut
to 271 N.m (200 ft.-1bs.) torque. Install
locknut (6) and tighten to 271 N.m (200
ft.-1bs.) torque, then back nut off to
first slot and install roll pin (20).

Apply Loctite 270 to threads of studs,
install studs and tighten to 95 N.m (70
ft.-1bs.) torque. Complete installation
by reversing the removal procedure.

MAIN DRIVE BEVEL GEARS AND DIFFERENTIAL

R&R DIFFERENTIAL ASSEMBLY
All Models

272. To remove differential assembly,
it is first necessary to remove syn-
chromesh transmission assembly as
outlined in appropriate paragraph 223
or 225, or remove power shift and range
gearbox assembly as outlined in para-
graph 268. Be sure to mark differential
bearing caps before removal as they
must be reinstalled in their original
positions.

To remove bevel pinion shaft, it is
necessary to disassemble synchromesh
transmission or range gearbox of power
shift transmission. Refer to appro-
priate paragraphs in transmission sec-
tion for model being serviced.

Note that pinion shaft gear and bevel
ring gear are available as a matched set
only. When renewing bevel ring gear
and pinion, the pinion shaft protrusion,
differential carrier bearing adjustment
and bevel gear backlash must be reset.
Refer to the following appropriate
paragraphs.

PINION SHAFT PROTRUSION
All Models
273. While construction of synchro-

mesh transmission and power shift
range gearbox are different, method for

determining correct pinion shaft pro-
trusion is the same. Pinion shaft pro-
trusion must be set whenever pinion
shaft, rear bearing or transmission
housing is renewed.

Install pinion shaft rear bearing cup
without shims into rear housing. Posi-
tion pinion shaft in housing, then as-
semble front housing and tighten
mounting nuts on synchromesh trans-
mission to 95 N.m (70 ft.-1bs.) torque,
or mounting bolts on power shift trans-
mission to 110-130 N.m (80-95 ft.-lbs.)
torque. On all models, install pinion
shaft front bearing and retaining nut
and tighten nut while turning shaft
until all free play is removed.

Install special pinion setting tool
(CAS-1234) in the differential support
bracket and secure with carrier bearing
end caps (Fig. 208). Assemble correct
thickness spacer (7) on tool for model
being serviced as recommended by tool
manufacturer. Adjust tool until tip of
probe lightly contacts surface of bear-
ing inner race. Use a feeler gage to
measure gap between the spacer and
shaft as shown in Fig. 209.

Note pinion shaft protrusion correc-
tion number (3—Fig. 208) etched on end
of pinion gear. The number will be pre-
ceded by either a plus (+) or minus (—)
mark. Shaft will be marked “OK” if no
correction is needed. The correction
number indicates thousandths of an
inch (example: —7 equals —0.007
inch).

A constant dimension of 0.030 inch
(0.762 mm) is used along with correc-
tion number and feeler gage measure-
ment to set pinion shaft protrusion.
Substitute appropriate dimensions in
the following example to determine
shim thickness needed at pinion shaft
rear bearing to provide correct shaft
protrusion.

Fig. 208——Use pinion setting gage (CAS-1234)
to adjust pinion shaft protrusion on all modeils.

1. Rear housing 5. Shaft
2. Pinion shaft 6. Nut

3. Correction number 7. Spacer
4. Discs 8. Probe
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Paragraphs 274.275
Constani
dimension (RIRED im, (0,782 mmid

Add or sulitruet
ciorreclion number

[+ or =] — (LT im, (U178 mim )
Hisult =

carrect sething

dimenaion “A4" L02A im. (0564 mm)

Mesaured gap (L0585 im. (1.ATS mns )

Minus resilt

AT = ILES i, (0,584 mm
Result iz shim

thickze=a

miedded (LARES: i, (DLESS mm)

If an "OK" rorrection mark ts shown
of pinlon pear, subtrset the eonstant
dimenzion from the gap measurement,
The result is shim thicknesa needed for
correct shaflt protrusion.

Dismesemble eml eover and pinion
ghaft (rom trunsmbesion housing. Ra-
ALV E |||I|i1n:| shafl rear |u':|.rir'.|: cue i
install required shime Recheck pinion
ahaft setting alter fnstalling shims.

DIFFERENTIAL CARRIER
BEARINGS AND BEVEL GEAR
BACKLASH ADJUSTMENT

ANl Models

74, Pinlon ahaft protruston must be
properly adjusied as owilined o para

CASE INTERNATIONAL (DAVID BROWN)

Fig. F1 ==jloenil & S0 inc-
caler in probe conlachs niag

paar fosth ag showuy fo mes-
Bl S gair Bachlagh

griaph 274 before adjusting cortier
bearings and beval gear backlash

Install differential and ring gear as-
sembly into earrier. Inatsll bepring
s making sure Mentileation marks
0 CRpE and carrier mateh. Install besr-
ing adjusting rings and tighter bearing
e balta,

HOTE: Maks cecain there is chosronce
batwaen fing gear and pnion gear teoth
and thel adpustirg rino nuts can be lumed
aftee tightenirg boaring cap bodts.

Turn Lhe u.-:|}uu'|.r:r FlaEs o move ring
gear &8 far away from the pinion gesr
a8 posaible, Insert & screwdriver into
1!|.H:I||Ii;.| ke differentinl case ax 2hown in

Fig. F 10— Place @ seriwi
av imfe p siol in dWeranlial
came awndl rolide ring RS SO
wErEw e i a oL L

www.maskinisten.net

Fig. 210 Turn the sdjustor rings so the
watlght of the serewdriver will nat tuen
the diferential assembly, then turn ad-
juster rings until weight of screwdrives
just begins to rotate diferential Tap
differential carrier bearing cape with a

soflt hammoer o #eail bearings, thea
recheck hearing setting. This bearing
setting must be maintained while wd-
justing ring gear Lo pinios gear back-
Eash,

To widjust bevel gear backlaah, st
put alignment marks on bearing caps
and ene of the tangs af each adjustor
l'iﬂh‘_. TR T m.'u'h.rl. B ensire a.d_'iu_l.tq:r
rings are lurmed an oegual  smount
Moant & dial indbeator on housing with
prole at a 00% angle Lo w loath of ring
gear as shown [n Fig. 211, While kold-
ing pinion shaft, rotate ring gear in
each direstion and measare backlash,
Specified backlosh is 18-023 mm
(AT fnch) for all models, Turn
th tdjuster rings an equal smownt fo
move ring gear sidewnys until backinsk
ia within recommended range. Chack
hacklash at three different locations
araund ring gear

When adjustment is correct, install
tkplates in adjuster ring slots. Tight-
en bezring cap bolis to 165 M.m (120
ft=lbs.) tarque

DIFFERENTIAL OVERHALL
All Models Except 1584- 1680

75 Mark end plate (§—Fig. 212, dif-
ferential case (9) and ring gear (14) sa
parts can be reinstalled In thelr origi-
nal positions. Bemove carrier bearings
(21 if necessary. Hemove end plate
moonting bolts, then remove end plate
(3] uvsing m slide hammer puller if
removal is diffenlt. Remove snap ring
(12} from pinien shaft (11), On Models
1354, 149 and 1484, drive pinion shaft
toward until dowel retainer (100 can be
eemoved, Cn all midels, remove pinion
ahafl, pinjon gears (7) and axle gears
(5L Usball and remove ring gear (14)
[rom fmae if nesessnry.
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Imepect all gears for wear, chips or
other damape, Ring peir (14) and pin-
ion gear (13} are & matched seb and
must be renewed 22 AN Assembly.
Thriaast washer {8) amd pinion gear
bushings (G}, U 0 equipped, must he
smoath and Mres of 2eores or excessive
wear. Renew pirts as nesded.

Lubricate running surfaces of pinion
gears and pxle genrs with molipurpose
grease during remssembly. Install end
p'l.,tn mp.'h.in.g pure prﬂ"im:ll:p mnsle
mateh marks sre aligned. Tighten ring
Eﬂm‘ mounting bolts evenly uding o

iagonal tightening sequence, Final
torque should he 40 N.m (30 [L-fhs,}
sorgue on Modela 1100, 1154, 12040, 1254
and 1200, or B8 M .m (50 fit.-1ha.) torque
ot Models 1354, 14590 and 1484, Bond
jockplates to secure all nuts after tight-
ening. Heat earriar bearings to 12070
{250 F}), then install bearings.

Models 1594-1690

276, Mark positions of outer carrier
half (34— Fig. 213), inper earcier hall (9),
pinion gear cross (6), ring gewr (10) anid
end phate (12} for reassombly. Unbolt
and remove outer cxerier (31 Hemove
axbe genr (5], pinion cross (6 ) and pinfon
gears (8), inner cage (9], ring gear (10
and remaining axle gear. Romove snap
eing (16} nnd differential lock gear (L5,
Remeve carcier bearings (2 and 18) if
nELEZEETY.

Inspect all gears for weur, chips ar
other damage. Bevel ring gear (10} and
pinion gear {11} must be ronewed 25 2
matehed set, Throst washers and mat-
ing surfaces must be smooth and free of
BOOTEE 0T EXCEEEIVE WET.

When installing new oarrier beap-
ings, heat bearizgs to 12°C (250°F)
maximum and install with wide edgs af
outer race feeing outwamd. Lubricits
thrust washers, pinion gears and axle
gears with multiporpose grease during
assembly. Align previously made mateh
marks when assembling carrier cases
and pinton gear eross. Tighten ring gear
and carcler retalnlng belts evenly to 10
M om {76 fi.-lba, ) torgue and secure with
|m:h:|1-'|u.l.ﬂ. [mstall differentinl lock gamr
(15} with side of pear with recessed
inner teeth towsrds carrier bearing.

DIFFEREMTIAL LOCK
All Models

277, Depressing differential loek foat
pedil causes slesve (12=Fig, 214) on
150 and 1690 metdels, or sleeve (13) on
all ather modals lo engage gear (16040
and 1680 models) or splines (all other
models) of differential end plate, This
dgverrides pinion and axle goar aclion
cuosing both final drives to turn with
pqua! power and spoed for improved
traction under ndeerse eonditions,
Wher peds! is released, spring {11)
pushes locking sleeve out of enpage-
ment gnd differential resaumes normal
operation.

g
i
S

Iypics Peo pinion gear dtfer-
il uebd G Y s -
aEpl 1594 sag 1800, Mors
mat dhosl weahors (0 and
Dushings (0F are ool eeed
OV SOV oo

L. Adfpwier iog su

1 Besring

L End plaie

i Bl pim

. Aule gears

& Busiing

1. Paban genrs

B Thrawsi wanber

B Carier

FL e

1. Figian ibalt

e

“I‘
T Pl wingr
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Paragraphs 276-277

Lockieg sleeve (12 or 138} and releise
gpring (11) may be removed after re-
mavil of eight final drive sesembly a5
putlieed In paragraph 279, [iffereotial

Fig. I1¥—Erpiooed view of four pinicn gear G4ir-
ferenfial assambly wred on Models T84 and

FERE,
1 ﬁ,d,".ﬂ.ll T e U laper anrmer hal|
2. Denitng i Beriel Ty g
A ujier wwrriar hall 11, Beved pimi gar
A Thihst wailer 1 i phals
B Al gear 19 Besdtni
i Finmm grar sruss I Ailzisier g il
T, Lewiphaim IR OasF
. Finme guar il Hraprag

Ay, JTd—Eupinged wiew of ppical pWWearsniial

fack companan! pants. Nods hal peacal s Srk-

e ATaTgEmen! vATies frovn model S0 model

Rigava | 13) la ciad on 1504 snd 1500 modaia,
whily al alifvr modeds use sheeve | 13)

1. Saap el

2 erLr 1 £ Saaji Fiod

B0 Fleg B YWaslar

d Banhicg e Fori

B feap ring 1. Hpring

d Hhft |E eerve

T ey 1A Himrem



Paragraphs 278-280

engagement goar (15594 and 1600 mod-
ela) o aleeve (all other models) s ar
integral part of differential sssembly
ard differential most be removed ol
dissszembled for service. Refer to ap
propriste paragraph for model being
sarvicait,

With finsl drive assembly and pinion
shaft inner seal relpiper romoved, work
throwgh axbe housing oponing and re-
move locking sleeve (12 or 12) and

Final drive asaembly conaista af agle
shalt, bull gear, stub axle and hoosing,
Stub uxle, benrings and bull gosr can ba
serviced without rn:|11r,|'.-'i11g' hnal drive
housing However, il axle shafl iz to he
serviced, final drive assembly must be
removed,

LUBRICATION
All Models

274. Lubricating ofl for final drive
pears bs contained separately in each
final drive howsing. It i recommendicd
that oil be r'hnr:.g;vl,lﬂ ut Bk hor Infers
valz: Capesity for vach Annl drive is
approximately 28 L (25 quarts) for
110hr, L1t DEWE B0, 135HD amel 1399

CASE INTERNATIONAL (DAVID BROWN)

spring (11k It may be necessary to
manipulate differential lock pedal to
disengage fork (10) from grovve in lock-
ing efeseve, Remove snap ring (1), lever
(2), ey (T and “0 ping (8). Push ahaft
and fork assembly (6 and 10) into axle
hioarsing and remove throogh axle hogs-
ing opening. Fork (10) may be removed
from shaft (6 if necessary. Remove
seap ring (5) and bushing (4)

To remgsemble, reverse disassembly

FINAL DRIVE

modefs, 6.5 L (7 guarta) for 1480 and
1484 models and 76 L (8 guarts) for
1664 and 1650 models, Recommended pil
ig Case ETHE Fluid or eguivalent.

Breather azaemblics are located in
final drive covers on Models 1190, 1194,
120, 1284, 1390 and 1394, On all other
models, breathers are locatel b brake
housings. Breathers muesi be open and
free of obstrection or gear motios will
capse pressure huibdop o final drive
howusing foreing fuid past axle shaft
sials,

A griass htting is located in rear
aple seal housing, A lubricant passage
lends to mxle seal cavity and fresh
grease is used to fores dirt from axle
shoft seal. Fitting shoold be lubricated
every Gf hours until grease appesrs
from sesl housing.

#ig. 215—Eploded wWaw of fingl drive ssembdy ussd on 1180, 1194 1290, 1394, 1590 and 1384
imeduta.

1. Bleeern

T Mralie dlrim 15 Shim . Reariig

2 U sl i Frad oves M Esiim
T 15, T ey W Bead Bl g
E. Clrlmi i Enap riag o, U Fag
£ e 1T, Beuring B, 0] il

T, 4" #ing iR Mim i Hpewr

B Bearing i Tah wmher [ aliieM
F Axk abkali M Hull gear a3l Huab e
13 §imy| drvs Sasaing 24 Blores R plog
Th. Eey T ving &, Caver

I Bewring 1. 0§ seil B lreather

procedure. Mote that a special too)
(CAS-163%) is available to aid installa-
tion of loeking sleeve and spring. Instail
spring in differential carrier. Place
sloove on end of special tool, then push
slesve anid spring in watil sleeve splimes
engage differential splines and fork
(10} i= in groove of sleeve. Wire operat-
ing lever (2] in engaged position 1o hald
sleeve and spring in plase doring re-
mainder of reassembly,

R&R FINAL DRIVE
All Modals

279, Raige rear of tractor and support
with suitable stands Deain il from
final drive housing. Remove wheel and
tire. [Hsconmest hitch stahilizer bar
from fhnsl drive hoasisg. If equipped
with cals or platform, remove rear sap-
port brasket halta, then [t and support
cabr or platform =0 there is a small
clearance between support bracket and
final drive hoosing,

On models eguipped with drom
brakes, leosen brake adjustmont se
brake drum will oot drag on brake
shoes during removal. Orn models
equipped with disc brakes, disconnect
and remove brake lipe from brake cyl-
inder. Discommect hand brake linkage
from finel drive housing.

m &1l models, wire differantial lock
pedal in en position if removing
right-kand final drive to keep locking
gleeve nnd spring in correct pesition,
Aupport final drive housing with a
Feizt, pemove houging meanting nuta
and remove final drive assembly.

To reinatall, reverse the removal pro-
cadure, Tighten housing mounting bolts
tio 102 N-m (75 ft-1ha.) torgue on Mod-
els 1190, LI9W, 1250, 1204, 1390 and 1394
and tighten to 146 N-m (100 ft.-Ibs.)
torque on all other miodels, Tnetall
whesl and tire and tighten whee] nuts
te 200 N.m (1560 ft.-lbe) torque on all
micdleks. Bleed and adjust brakes as pee-
CESUTY

OVERHAUL FINAL DRIVE

Models 1190-1194-1290-1234-
1380-1384

200, DISASSEMBLY. Bemove Bnal
drive cover (31—Fig. #1150 Bend hack
fah washer (19) from sut, then mee a
sultabie spanner wreack (CAS-1666 foe
1190 and 1194, or CAS-1210 for all other
madels) to loosen nut (18) on stub sxle
ghalt (81} Place s suitable hlock undor
bull gear (20} to prevent gear from fall-
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ing when stub axle is removed. Use two
bolts with washers and nuts as jack
screws through openings in stub axle
flange as shown in Fig. 216 to pull stub
shaft from housing. Remove bull gear,
inner bearing (17—Fig. 215) and sleeve
(21). Remove oil seal housing (26) and
shims (25). Use a puller to remove outer
bearing (24). Use a driver to remove
inner seal (23) from final drive housing
and outer seal (28) from seal housing.

To remove axle shaft (9—Fig. 215),
the final drive housing must be re-
moved. Remove snap ring (16), then
press axle shaft out of housing towards
wheel side. Remove end cover (14),
shims (13) and outer bearing cup. Re-
move collar (1) and brake drum (2).
Remove inner bearing cup, spacer (6),
snap ring (4) and oil seal (3) from hous-
ing. Remove keys (11), collar (5) and
bearing cones from axle shaft.

281. REASSEMBLY. Renew worn or
damaged parts as necessary. Renew all
oil seals and “0O” rings. Lubricate seals
and “0” rings with small amount of
grease during assembly.

Heat bearing cones to 120°C (250°F)
maximum before installing on axle
shaft. Press collar (5—Fig. 215), “0”
ring end first, onto axle until collar
seats against bearing. Install keys (11)
in axle shaft. Assemble inner bearing
cup, spacer (6), snap ring (4) and seal
(3) into housing. Lip of seal must be
towards snap ring. Place axle into hous-
ing from wheel side and install outer
bearing cup.

Place final drive housing in a press
and place a support under outer end of
axle shaft. Position brake drum (2) on
axle shaft aligning keys with keyways,
then use a suitable steel tube to press
drum onto axle until seated against col-
lar. Apply hydraulic sealant to inside of
collar (1), then use the steel tube to
press collar onto axle until seated
against drum.

Install end cover (14) without shims
(13) and “O” ring (16). Mount a dial
indicator so probe is against brake

37 38 38

26 2728 29 30 31 32 33 34 35 36
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Paragraph 281

78 9 wnuwy

Fig. 217—Exploded view of Model 1490 final drive assembly. Final drive used on Model 1494 is
similar.

1. Breather 14. Outer seal 27. Spacer

2. Rotating dises 15. Inner seal 28. Seal

3. Brake hub 16. “0" ring 29. Bearing

4. Spacer 17. Brake cover 30. Shim

5. Bearing 18. Gasket 31. Seal housing

6. Final drive housing 19. Stationary discs 32 Seal

7. Axle shaft 20. Actuator assy. 33. Sleeve

8. Keys 21. Brake cylinder 34, "0" ring

9. Bearing 22. Grease fitting 35. Dust shield

10. Shims 23. Bearing 36. Stub axle

11. “0" ring 24. Nut 37, Filler plug

12. End cover 25, Tab washer 38. Final drive cover

13. Snap ring 26. Bull gear 39. Gasket

drum. Rotate shaft to be sure bearings
are properly seated, then measure shaft
end play. Add 0.076 mm (0.003 inch) to
end play measurement to determine
thickness of shims (13) required to pro-
vide bearing preload of 0.076 mm (0.003
inch). Remove cover (14) and install
correct amount of shims and a new “0”
ring (15). Reinstall cover and snap
ring.

Install “O” ring (27), dust shield (30)
and sleeve (29) on stub axle. Install seal
(28) in housing (26) with lip of seal
towards outside of housing. Lubrieate
seal with grease, then position seal
housing on stub axle. Position outer
bearing cup in seal housing counter-

Fig. 216—Use two jack
screws (4) with flat washers
and nuts through holes in

2 Support bar
3. Stub axle
4, Jack screws

bore. Heat bearing cone to 120°C
(250°F), then install on stub axle. In-
stall sleeve (21) with chamfered end
away from bearing.

Install inner bearing cup and inner
oil seal (23) in final drive housing with
lip of seal towards inside of housing.
Drive seal in until face of seal is 25 mm
(1 inch) from outer surface of housing.
Position inner bearing cone and bull
gear in housing. Support bull gear with
a block while installing stub axle as-
sembly into housing. Install tab washer
and slotted nut (18) as stub axle is

installed, but do not tighten nut. )
Install three equally spaced bolts in

oil seal housing, but do not tighten. Be
sure grease fitting in seal housing is
towards rear of final drive housing.
Tighten bull gear nut (18) securely
using a suitable spanner wrench. Se-
cure nut with tab washer. Tighten the
three bolts in seal housing evenly until
all end play is removed from stub axle
shaft. Tap end of shaft with a soft ham-
mer to make sure bearings are properly
seated as bolts are tightened. Measure
gap between oil seal housing and final
drive housing at three different loca-
tions using a feeler gage and average
the measurements. Subtract 0.13 mm
(0.005 inch) from the average measured
gap; the result is thickness of shims (25)
needed to provide desired 0.13 mm
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Paragraphs 282-283

(kMK imch) bearing prelosd, Remova
the three bolts and install shims, Rein-
gtall seal bousing mounting bolts and
tighten to 68 N.m (50 [t.-tha, ) torque.

Lubricate with multipurpose grease
al grease fiting i il seal howsing
urtil grease is visible at fnner ol seal
lip. Install housing cover (33) and fight-
en mounting bolts to 36 N-m (25 ft-
Ibs.) torgue, Be sure breather (34) is
clean. Hefill final drive housing with 2.3
L {26 quarts) of Case ETHE Fluid or
eduivalont,

Models 1490-1494

281, DISASSEMBLY. It is not mec-
ezaary to remove cab or platform to
service final drives. Brab axle (36 —Fig.
2170 and ball gear (26) can be removed
wilhout remaoving Anal defve bousing.

Rl pind support rear of Lrictor and
remove rear whetl and tire, Deain ol
from final drive hoosing and rermove
cover (385, Beod tab washer (£5) paay
from slottod nut (24), then use spenper
wreneh (CAS-12100 to lnosen not. Be-
move il seal houzing (31} retaining
bolts. Pall stub axle partially out and
remove split shims (30), ineer bearing
{28), nut (24) and tab washer (£} Sup-
port ball gear (28] to prevent 1L from
fallime, then withdraw stub axle and
remove bull gear Bemove inner ol seal
{ﬁb |.I'.|rJ irner |!||:;.1"||1§| cup from hoia-
ing. Bemavi spacer (£7) from stub-axle

Hl'lﬁi 5

1 Tl“]'l

CASE INTERNATIONAL (DAVID BROWN)

and use & paller ta Femeve oil senl hous.
imy (1) and outer bearing (29).

To remove axle shaft (7), Anal drive
housing muet fret be removed as out-
lined in paragraph 279, Remove parking
brake lever pod brake cover (17) from
final drive housing. Remove brake dises
and hrake actuator assembly as oul-
lined in parsgraph 230, Tnstall brake
hub puller adapter (CAS-1644-%) or
aimilar foal on beake hub (1), Be sure
aide of adspier with countecbore is
twwards shorter hub -'FH:I'H'I. Lise bruke
hub puelbor {CAS-1211) er ather suitahle
puller to remove brake hab from axle
shaft. Hemove snap ring {13) retaining
shaft end cover (12). Push axle shaft sat
towards wheel side of housing.

Remove brake hub keys (8) ad spoe-
er (4], then press bearings (5 avd 9) off
wile ahalt i neoessary, Drive oil sesls
from brake cover,

283, REASSEMBLY. Hest bearing
copes bo 120MC (250°17) maximam ba-
fore installing onte axle ghaft (7-—-Fig.
2170 Install spacer (41 with chamfered
gide towards bearing Install inner
bearing cup in kousing, then inatall
axbe shaft assembly. Install outer bemr-
ing cap and end cover (12} without
ahims (10) and “O0" ring (111 Malke sure
all parts are properly seated, then use a
dial indicator to menswre axle shaft end
play, Hemove snap ring and end cover,
Install shim {100 thicknéss equal (o

iz nou 15 17 k18
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measured end play plus an additionnl
08 mm (N inch) to provide sorreet
bearing preload. Install new “0" ring
(11}, end eover and gnap ring.

Install keva in axle shaft making cor-
tain they are bottomed in shaft key-
ways, Hent brake hub (3) o 200°C
(40" F) maximum, then install hub os
gxle phaft with longer aplines toward
fina! drive housing. Be sure hub bot-
toma againat spacer,

Imstall brake dises and brake sctun-
tor pasembly ap outlined in parageaph
200, Inatall inner ail sesl (15) in beake
cover {17) with seal lip facing inward.
Fush seal in untill Mush with end of
bore, Install outer ofl sesl (14) with seal
lip wwards outdide of cover. Fush seal
in until flush with outer surface of cov-
er. Fill spaes botweon seals with grease.
Inatall brake cover being careful not to
damsge sesls. Install new parking
brake shaft ofl senl and dust shield in
brake cover. Tighten cover mounting
bolts to 135 Wom (100 ft-lbs ) torgoe,

Renew “0" ping (16) on axlo housing
flange, then install final drive housing
and Lighten mounting belts to 135 N-m
(10 Pr.-Tha. ) torgue.

Assemble "0 ring (84), dust shield
(350 el o] seal sleeve (B3) on siub axle,
[matnll il seal ln seal howsing and
lahricate ssal lips with grease. Pagition
el housing on gtub shaft and install
outer bearing cup in seal housing coun-
torbore. Heat outer bearing cone to
120°C (250°F) maximum, then [nstall
an stub shaft. Labricate bearing with
lithium base grezes. [nstall spacer (27)
with beveled end facing away from
bearing. Install inner bearing cup and
inner ail seal (28) in final drive housing.
Be sare seal lip faces inwand and seal is
ever with Inner surfape of housing.
Lubrieats soal lip with gressa

Position inner bearing cone l.ndd. hl.;l}
genr in houwsing making sure sidé
jear with lugs on the hob is towards
inmer bearing. Insert stob axle inte
bousing and bull gear puiting tabwash-
er and mul on skaft s shaft is ingtalied.
Hand tighten not. Position ol seal
housing (1) s0 grease fitting is towards
rear of final drive housing, then install
three bolts squally spaced around seal
howsing and tighten finger tight Tight-
en alotted nut (24 seearoly wsing o suit-
ahle spanner wrench such as CAS-1210,
Hit stub axle fange with a hammer
whibe tightening to make eertain bear-
ings sent propecky.

HOTE: Wut (24 ) musi be wery tlghl or
eacly fallure of bearings and gears wil
L.

Tighten three ofl seal housing bolts
evenly until inner bearing cone sentn
sgninat sioh axle shoulder. 1Tee 5 fealer
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SHOP MANUAL

gugee o mehsune gap between seal hous-
ing ned final drive housing. Babirack
015 mm (U006 inck] feam gap mensnre-
ment; the result s thickness of shims
(300 meeded Lo provide sorrect bearing
prelomd, Remove the three bolls amd
install correct thickness shima. Install
gzl hnusing mnuni'tng' hinlts and ‘l.igh‘..a
en to 68 Mom (50 Tt.-[hs) torque. Bend
tah washar (25) to secure oot (24).
Install housing cover (38) and fighten
mounting bolts to 40 M-m (3 (L-1hs.)
torque, Refill howsing with 68 L (T
quirta) of Caze ETHE Fluid or equivs-
lent. Lubricate outer hearing at grease
fitting {22} with lithium base grease.

Models 1594-1690

154 DISASSEMBLY. It = not pee
essary to remove cab or platfeorm (e
pervice final drives. Siub axle {389 —Fig,
21H) and ball gear (25) ean be removed
withoot removing final drive hossiag.

Raise and support troctor, then re-
mave Hre and wheel, Drain ol from
final drive housing. Bemove housing
eover (415, Plece n sopport under bul)
gear (Z5) o prevent it from falling
whon stub shaft (300 1 removed. He-
mowr mounting halts from il geal
housing (34). Pull stab axle shaft from
housing and remave bull gear, spacers
{24 mnd Z7) and inner hearing {Z8).
Fetain shims (31) far gs¢ in reassem-
bly.

Remove set gerew {26) from ring not
{2E}). Serare stub ahafl in a vise, then
use apecial wrench (CAS-1241) to re-
move nul. Press atob zhaft oot aof obl
sl houslag.

To remove axle shaft (1), inal drive
hmssing must he re moved as aotlined in

aragraph 279, Homove parking broke
ever and brake cover (3] from final
drive hrasing. Remove brake slave cxl-
inder. Remove remainder of brake dkacs
and setusting componenis as ootlined
in peragraph 200 Remove snop ring
{19 retaining shaft end eover (18], then
tap imner end of axle shaft 1o remove
end eover, Remove shims | 1), “0° ring
(17} anal outer bearing cup, Bemove axle
ghaft assombly from housing. Press
axle shalt out of hrakd kb (T), Ranowe
two keys (14 and spacer (8] Press
bearing copes from shaft if necessary.

2Eh; REABSEMBLY. Heat axle
ghnft hﬂnr‘inp {11 and 'I.FI—F":'E'. PIR) b
12070 (260" F) maximum belore install-
ing on shaft, Instull spacer (31 and keys
{14} making sure keys are battomed in
keywuys Heat brake hub (T) W 20000
{400 F mpximum, then install oo axle
ghaft with longer splines townrd hair-
ing cone.

Install axle shaft assembly into fnal
drive housing. Install owuter bhearing

cup, end cover (18} and sxag ring (18,
Do not install shims (18) sr "0" ring
{171 at this time Rotate shaft to seat
bearings, then ose a dial indicator to
measure shaft end play. Select shim
pack thickness that |5 egual b meas-
ured end play phan 008 mom (08E Ineh]
ta [rrn'liﬂ:- enrrest 'Iulrl.ri.u.-p! |_:|rE]r.||:||:‘|.. -
move end cover and install shims (16}
and & new 0" rimg (17). Reinstall end
conver and snap ring

Inztall brake discs and aetustor as
outlined in paragraph 200, Install brake
eaver (%) with new shims and tighten
mounting bolta to 10 M-m (76 fi-1bs.)
torgue. Install eow 0" ring {2) on axle
bousing, then install final drive hods-
ing and thghten retaining muts o 102
Mom (75 . -lhe) tergive.

Instull outer ofl senl (35) ints zeal
housing (34) with weal lip facing out-
ward, Place bearing cone (30) in seal
housing, then inatall inner all seal (29
with lip of seaf facing away from bear-
ing. Becure stub axie in o vise and
sagemble "0 ring (37}, dust shield (38}
and sleeve (36) over the shaft, Apply
grease to oil seals and stub axle shafe,
then prsition seal housing assembly
owes the sxle shaft Tnstell ring not (28)
on axle shalt and use apecial wrench
(CAB-1241) vo tighten nut sesurely so
bearing & seated against sheevi,

ROTE: Hul (28) musl ke very Hght or
early Tailre of bearingn snd gears wil

Apply Loctite 271 to throads of zet
screw (26), then install serew into one
of the holes i nut thot is oppesite o
npliae greove in axle shaft. Hoad of sct
gerew must be approximabely 08 mm
urﬁli:?d'” huIIJ::EaurI'n-:u of nut when
P ¥ insta

Install “0" ring {22) on senl howsing
erel fubricates with grease, Install origi-
nal spaeor {27) onto stub shaft. Install
inner hearing eup and eone and hall
gear into finnl drive hoasing, Partinlly
msatall stub  “aft wssembly thromgh
housing and' |l pear, Instsll spacer
(24 on stub onaft making sure side
with larger ingide dismeter & towards
bull gear

Install three holts, equally spaced, in
vil zeal housing. Tighten bolts evenly
until all end play in stub axle iz
remmoved, Measure the gap between ol
seal hoosing and final deive housing
using & feeler gage. Salect thickness of
shims (41) 1% ‘mm (G inch) less
than megsured gap to provide correct
bearing preload, Remove three bolis
and install shime Install mounting
haltz and tighton to 68 N .m (8 ft.-lha )
Lorq .

Mount a dial indieator so probe is
against side of bull gear and measirn

WwWw.maskinisten.n

Paragraphs 284287

aide o side movement of gear. 7 move-
ment 5 not within renee of 010066
mm (0040026 inch), replace spacer
(271 between ring nut and bhull gear
with a different thicknesz spacer za
MECESEATY,

Apoby grense ot oil seal bhowsing fit-
timg (23) until gresso 15 wizihle al inner
oil seal, Install bousing cover (411 and
tighten mointing bolts to 40 K.m (30
fi-1bs.) torque. Rebll fingl drive hous-
ing with Case ETHE Fluid or equiva-
lent. Capacity i approximatoly 7.5 L
(8 quarts) Insinll wheel and fire and
tighten wheel nuts to 200 N.m (150 fi-
Ihe ) torque. Bleed and adjust brakes as
outliped in BRAKES seetion

BRAKES

ADJUSTMENT

Models 1180-1184-1290-1294-
1390-1394 | Without Cab)

286. Allgn left nnd right broke pedal
height, if nmecezaary, by adjusting
gorews (6—Flg. 219 Tighten locknuts
1o secure ailjustment.

To adjoat hrakes, roige tractor until
both rear wheels are off the ground.
Connect pedalas with the lock, depreas
pedzals alawat 40 mm 1Y% inehes) and
pull hand brake lever up bo hold pedals
in this position. Lossen locknut and
turn adjusting nut [3—Flg. 219 oo one
brake rod until whesl is locked, then
loosen mut uniil it 15 just possible bo
turn whesl by hand. Tighten locknot.
Repeat procedure for the other brake,
Relesse hand brake and check for satis-
faetory operation

Models 1194-1204-1394
{ With Cab)

287, To adjust brakes, firt raise
tractor a0 rear wheels mre off the

1
B 17

Fig, 278—Wew of lypical brake pedal teed on

moralE s Wi mschaniosl drom drakes.
|, B o
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Paragraphs 288-290

ground. Loasen locksut (Fig 20 on
hrake adjoster and turn ndjustieg beli
elockwise until wheel eannot be turned
by hand. Then, turn sdjusiing bolt
counterclockwise until wheel jusl be-
Hiﬂ& Lo Lhisd I'n:l;'h- iy hand. Tighien
lockaol. Repeat operation for brake on
appesite gide

Models 1480-1494-1594- 1690

284, To ndjust brakes, frst raise
tructor Ao rear wheels are off the
ground. Remove hralke adjustment hale
plug from top of final drive housing
(Fig Zx1t With beakes rel=ased, turn
brake adjusting nut elockwise until
whesl eannot be turned by hand. Turn
wljusthag mel counterclockwise 24
turng. Be sure wheel turns freely, then
reinatall plug Regeat procedoune for the
brake on apposile side,

BRAKE SHOES AND DRUMS

Models 1180-1184-1280-1204-
1380-1394

289, Brake shoes pmd drum can be
removed after et remaving final

lave Lyl inder

ks

— 1 3
Log kit ———t g

Al Juskter

Fg. 230—vaw of Drihe soiafey bolt on | RS
1284 and 139 mode's aguipoaed with a cab.

Ad justoeat
Hicle

\ %

— il Eve

p W V[ Cylinder
@) |

Fig. 221—0n Modeis 1490, F434, 1464 and
TE90, revsove plug from sdfealmer! Sok dn s
drfve Aowaing for scoans o benfa aofusiar nur.

—
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CASE INTERNATIONAL (DAVID BROWN)

drive housing e cutlined in parageaph
270, Dae a suitahle pulier such as
CAS-E21]1 to remove brake deum feom
axle shaft

Brake ahoes and lining {2— Fig. $82)
are avallable as un uﬁ:rllllrh. tig |||:||1Igu.
enn b renewed separately. Inapect
heake camehaft (5} and bushings (§) for
excessive wear amd renew s nebis-

To install brake drom, first remove
axle shoft end eover (14— Fig. 215) and
shims (L3 from Bpal drive housing,
Place final drive sssembly in & press
and support bearing end of axte shaft.
Align keywaya of dram with shaft kevs,
then press drum onto axle until seated
againat pollar (8) Apply hydraulic seal-
ant L inzide diameter of brake drom
gleave (1), then press slesve onte axle
ghafi until it bettoms gpainst brake
dirum. Dnstall <hims, 0" ring, end sover
and snigr Fing.

A
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Reinstall brake shen and final drive
housing by reversing removal proce
dure. Adjusl brakes as previously ouat-
lined.

BRAKE DISCS AND
ACTUATING ASSEMBLY

Models 1490-1494-1594-1690

290, To remove bhrake dises, final
defve bousing must fiesd be removed as
outlined fn paragraph 278, Remove
pitrking hrake lever (1 —Fig. 228 and
brake sover (7), Remove wheed eylindes
(185 Remove sdjustbag hole plug (18),
then remave pd|uater aut (20) and spac-
er {221, Bemove snap ring frins pivol
pin (8}, push pivot pin out of adjoster
rocl (2 and oeteater links (91, thes
romave adjuster mod and bellerank as-
sembly (24} Femove brake dises from

; i
o ol
Tl = W
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SHOP MANUAL
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Fig, Fld=—Flace & alraighfedge (3} scroes braka
COVEr MOLUNEing srTaca and maasune gap [ 1)
balwaan sfrmighledpe and jon brake Mac. Mnsfsy
aXirE afatoney plale o iccation |3 ] omly it sec-
ARy iy B JiEs SEAT WD Roacifearisme.

top of setuntor, remove petaator plates
{12} and remove remAinder of brake
dlisen,

Use a suitalle puller, such as CAS-
1211, to remove lrike huab (156) from
axle shaft if necessary. Discinnect ac-
tuator springs (100 and separote petun-
tor plates (19 Hemowe seals Crom
heake cover (T)

Inspect steel balls (11) and actustor
plate ramps for wear or demage. Check
friction surfaces of brake cover, actua-
par sl final drive hoasing for exeessive
wear and renew as necessary, Measure
thickness of stationary discs (13) and
repew if lesa thas 1.9 mm (0075 inch)
thick. Check condition of rotating discs
(14) nad remew all dises if one or moro is

Flg FI38—To seeamble bailcrarss sad pleot shaff

Fov righf-fumd feake, powitinn dwag arm of e

crank gu o s melad ang oF BhE wirl o
Farthaad dmire tha amd dnis ballcmnd fosb

Fig, F754—To misambis dalcrank sad snafl for

fef-bared brwhe, poition ey avm of belerank s

siwown and inwiad ard o ahalf with fols farihest
frcwm i s Wi Beallersnd Al

worn o the paint that grooves are
almaost goane.

If brake hub (15) was removed, host
hub ta 200°C (400" F) maximum before
installing on axle shaft Be sare longer
gplines are townrd Aoal deive hoasing
and hub s soated l.pm'uu'l. axle shaft
spacer, Assemble sctuator assembly
making sure links (9) and bolt héad are
installed on inside surfaee of actoator
plates (1E).

When Installisg brake dises, begin
with a rotating dise {14) and slternstely
install stationary diacs (13) and rofmt-
ing discs untill there are four rotating
discs and threes stationary discs assem-
hledl an hub, The last dise muost e @
rodating dise. Install actuntor assem-
bly, then install o roteting dies, station-
ary dises pnd reinatning rolating diac

Place o struightedie across surface
of fimal drive hossing and wse 8 feeler
gage to measure clearinee between
straightedpe and friction surface of top
diae (Fig. 224} Cloarance must be with-
n FiLiEe of 042212 mm (LOET=0.123
inehl 17 clearanes excoeds 312 mm
{0129 inch), an exira stationary dise
may be installed at location (41,

HOTE: Use this mathod only whan aw
discs Tall to bring clesrance withen apesif]-
eations, Do mot use axtre stelionary dige o
compensate for axcessively wofn disce.
Minimum cloarance must sfill ba 0.43 mm
{0,017 imch ).

When assembling bellerank and
uhaft Tor ri.|:|;h1.-|!1:u:1r| liriles, 1I-tr|!-il.ifll'|
bellerank as shown in Fig. 25 and
inetall enc of shaft with the hole far-
thest from the end into bellerank hab.
Pasition bellerank for left-hand brake
a3 shown in Fig. 22554 and install end of
shaft with hole farthest from ths end
inta bellerank huab

Install bellerank aesembly and adjus-
ter rod into final drive housing, Be sore
flat side of adjuster rodd pla (21=Flg.

www.maskinisten.ne

Paragraphs 281-292

) faces away from breake dksea. In-
stall wheal eylinder (18} making sure
air bloed valve puiuL-i away Proem final
drive housing,

Renow brake cover seals (41 Lip of
inner geal muet face towords Imnor sur-
faee of cover and lip of cuter senl most
face towards outer sarface of cover,
Lobricate seal lips with grease. Tighten
braks cover mounting balts to 135 M-m
{100 (E-lba ) Lorgue.

Relnstall final dreive as outlined i
peragraph 278, Adjust brakes as out-
Hned in paragraph 2858 and bleed air
from brakes as outlived in paragraph
e,

BRAKE HYDRAULIC 5YSTEM

The beake hydraulic ayatem ueed on
pime models sonsisis of & resarvoir, lefi
and right brake master cylinders, bal-
ance valve and beft and might wheel
eylimbers. Brake fluld reservoir i lo-
catod under steering console covar.

All Models So Equipped

Hl. BRAKE FLUID. The beake hv-
drauvlie system is flled at the factory
with Agricastrol FRS Auid. [t is recom-
mended that fuid be changed every tan
years. Refill syatem with Apricastrol
FBS fluid or equivelent. Do not substi-
tote automotive type hrake Huid, Do
not mix diferant types of fuid athen
acbding luid o syatene

3 RLEED BRAKE SYSTEM.
Check brake fliuld level in reservolr and
fill to maximum level with specified
fluld. Disengage pedal lock 86 pedals
can be operated imlividually. Connect &
flexible tube over alove cylinder bleeder
valve on gide being hled and place sther
end of tuhe in o suitable contsinse,
Pump pedel on alde being bled until
resistanee fs fell While applying pres-




Paragraphs 293-206

gure on padal, lssen bleader valve fits
ting to allow air 1o escape When fool
pedal contacts platform, tichten bleed-
3 I'i!l:lﬂr.{. H.L'puuﬂ. |rn|||.'|.-.']||n|.' uriti]l Faid
frame bleeder valveis (ees of nir, Be suee
to chieck reservoir fuid level Froquently
during hleeding operation

. IF!-I'rIHn'I procedure for brake on othes
el

253, MASTEER CYLINDERS. Laft
e right brake master cylinders are
identical. A senl kit s available for
sarvicing the magter ovlinders.

To remove master &vlinders, st re-
move esnsale cover and instrument
cluster from steering console, [Hseon.
neci hydraulie Unes, remove sapgor:
brackel mounting bolts and remove

@%\am\‘c\j 'JT

Fip. 227—Exploded waw of wieel cplndey
Sy covpane nd parts and e reiafive puai-
[
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magier exlinders, brake peduls snd ayp-
part bracket as sn assembly. Remove
individuil master eylinders from sup-
paort bracket,

Remove yoke (8—Fig. 226) and lock-
nut {9 Cut and remove redainer (10)
and withdraw rubber boot (11 . Bemaove
EHET Fing (12}, then remove unl.u.:.!.i.nq,;
rod (14}, piston assembly (15) and
apeing agsembly (2} from eylinder body,
Use g amall serewdriver o reliase ro-
taimer (1), then separats pston and
spring assembly, [Disconnoet return
spring rod [5) From retainer (1] and dis-
nzeemble spring assembly,

To reassemble, reverse the disassem-
bly prooedure while noting the follow-
ing specisl instructions: Tnstall mew
=eal (18] on piston with flat aside bo-
wards piston. Lubricate piston with
elean brake Auid prior te mstalling pis-
ton in evlinder. Apply lobricant that
eomes with repair kit to actuating rod
(14} and washer (13,

Reinstall master cylinder on support
bracket, With actuating rod pulled sl
the way oot and feol pedsl Foised
against stop plate, adjust yoke eatil pin
can be imserted through hole in fool
pedal and yoke. Tightss locknut against
ke, Install pedal and master exlinder
aseembly, then bleod air from system
fi oullined in parsgraph 292

Fg. 128 —Eigieded vwew af
aagle goaed [ S40 pm) plo
dedeminy wawd on some
Mogels T80 TR, P00
v PR
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2d. BALANCE VALVE. Mo repair
partz are available for the halanes
valve, The valve must be renowed 25 2
complate unit if defective,

To check balance valve, disongage
brake pedal fatch so podals con be opar-
uted individunlly. Using both feet, push
down equally on hoth pedals uetil re-
gigtanes is felb Apply additicnal pres-
sure to right pedal, the left pedal should
then enmé back o sminll amount. Repeat
procedure applying more pressuce (o
left pedal and nete that right pedal
should move back a amall amount. Tf
this does not socur, renew balonee
valve,

5. WHEEL CYLINDERS. Laofi
and right wheel eylinders are identical.
Zeal kit is available for cxlindor over-
haul

With wheel eyvlinder romoved, re-
move rubber bout {1—Fig 227), snap
ring (2}, washer (3) and piston (4)
Remove seal {3) from piston and re-
move “0" ring (6) from eylindor.

Testall new seml with flat mde to-
wards piston, Lubricate piston with
clean brake fluid prior to reassembly.

Reinstall wheel eylinder and tighten
mounting cap serews to 23-28 N-m {17-
2 ft.-lbs) torque, Bleed air from sys-
lom na owtlined in paragraph 208

POWER TAKE-OFF

REMOVE AND REINSTALL
All Models

296, To remove pto anit, first denin
oil from tranamiszion housing, Hemaove
hitzh lewer links and drawhar support.
Remove hitch upper draft arm. Discon-
noct control cable from upper link draft
sensing unit. Remove hydraslic eoos
mers and support bracket. Remowe ex-
tornal h:.n'lrnuli.r' filter on models en
equipgsed. Bemove varuom switeh from
bottom of pto howsing on models 8o
equipped. Engage the plo on reversible
ghaft models, then diseonnect selector
lewer.

On oll models, remove & mounting
bl Fevim otk aldes af L] Enl,uEr.'u‘! and
imatall guide studs in their place. Sup-
port pte assembly with a auitable hoist,
remave remaining mounting bolts snd
remcve plo assembly from rear axle
casg

Reimacall pto by reveraing the Femov-
al procedure, Tuen pto catput shaft
hand toalign drive shaft splines as unit
iz moved into position. Tighten mownt-
ingr bodis fo 100 N m {75 0t =1ha ) torgae,

)




SHOP MANUAL

OUTPUT SHAFT DIL SEAL
ANl Models

297, Dutput ahaft oil seal (Z—Fig
Z28) may be renewel oo zingle spesd
and multispeed models without remov-
ing nnd dissesembling pro bosaing. Re-
movit end plate (28) and renew oil seal,
Lip of seal must face inwasd

wernihle shaft plo requiru-s eIy -
nl amal dissssembly of plo assemhbly for
seal reoewal,

OVERHAUL PTD ASSEMBLY
Models 1190-1194-1290-1294

6. DISASSEMBLY. Single speed
plo nssambly ls shown In Pl 228 and
mialtispesd pte assembly is shown in
Fig. 220, Mote that sliding gears (B) are
different and spacer (18—Pig. 25 is
replaced by gear (18=Fig 229] on
multispeed units. Hervice procedures
are the same for cither ausembly.

With pto removed ns ouilined |n
ﬂﬂ.TIFI[Ih 296, remove draft sensor

posing and metal gasket from top of
pbo hiouzing. Remove safoty shields and
end plate (28), Remove spacer (22) and
ahime (21} Trom outpat shaft. Remove
snap ring (1) and drive gear (2} from
imput shaft (9). Remove snap ring {121,
ghims {13} and idler gear (14}

Lightly wedge a tapered punch into
end of shift rod retainer pin (5—Fir

Z30), then withdeaw pin from top of pto
housing. Remove ghift rod (7). spacor
(&) and shift fork (12), Drive ot eodl pin
(2 snd remove shift lever (1) and arm
50

Remove Input shaft rear snep ring
(11— Flg. Z28 or 230), then drive inpat
ghaft (A farward out of Pear hearing
Remowve inner seap ring (11} and stiding
gear (8), then withdraw [nput shafi
from housing. Drive outpot shaft {24
rearward ool of front bearing and re-
move shaft and gears from hoazing,

Imspect nll goars nnd shafis for woar
or damage. Note that idler shaft (7) is
gtaked and has locking compound ap-
plied to the threads Do pob remove
ghaft unless renewal is ropuired. In-
spect ull bearings and renew ns neces-
BAFY,

249, REASSEMBLY. [nstall new
" ring {4=Fig. 230} in housing shifi
arm bore. Assembie shift arm (5) nnd
shify lever {1} using shims (3} ag neses-
sary o provide 0.30-025 mm (0005
4010 ineh) end play,

If wllar shaft (T—Fig 226 or 20 is
being renowed, apply Toetite 271 to
threads of shaft Install shaft and
tighten to 55108 N.m (T0-B0 ft.-lba.)
torgue, then stake shafi threads inside
the housing in throe lpeations.

Heat outpat shaft resr besring done
(20) to 120°C (2607 F) maximum before
installing on outpat shaft, Install spac-
er (18) ot gear, as equipped, and split
rings (195, Use grease to hold split rings

Fig. FIR—Exploded wew of

| www. maskinisten.n

Paragraphs 297-299

in pluce. Lubrieate front besring cons
(18) and insll In front bearing eap.
Positlon oulput gesr (17) in housing so
eounterbore in hub faces rearward, In-
sbal] output shall through output gear
pnd into front bearicg making sure
aplit retniners At inside courterbore of
putput gear hoh Tap shaft forwand
until seated in front bearing. Install
rear bearing cup.

Hent neadle bearing inner race (40 10
PR C (250°F) maximum before install-
iy on ingait skall (9). Inetall front nee-
dle bearing (X inte houzing bore with
nambernal dde ol bearing faeing out-
ward, Insert Inpst shaft into housing
installing sliding gear (3} and inner
snap ring (11 a8 shaft 3 [estalled.
Position rear bearing {10) o bousing
bore. Uan twno =0 cinmps or ot hur suil-
able mean: to hald rear bepring in
place, then drive input shaft nto the
bearing antil rear snap ring (111 eon be
installed,

To reassemble shift fork (12— Fig.
230}, Ineert o 13 mm (1§ ineh) = 30 mm
{114 inches) dowsl into shift rod hole in
Tork. Assemble detent ball spring and
plug in fork and tighten plog antil euter
and i3 even with chamfer in shift fork,
Imstall fork on sliding gear, Install
spacer (G), then push shift rod (7) inta
fork until it moves dewsl et of fork
nnd detent ball engages witk shilt rod.
Tnstall special pan {83 mte hausing and
ghift rod making sure end of pin with
thie hole fueea upaard.

Insimll idler gear (Jd=Fig. &35 or
T with hnnri.ng an idler shaft. Install
gnap ring (12} withaut ghims (13 Us-
ing adial indicator, measare idler jear
end phuy. Remove snap ring and [nstall
a shim pack equal to messured end play
minas 0,00 mm (0,004 ioch) Lo provide

Fig. TF0—Expioded view of fypical pie aferi bek-
BEE. SOTR OTEE UEE 5 s e o socure
Bhiff roal {7 ) dm pimce of pls ().

L Ezgagemai levir T, S5l rand

| ﬁl e :. Spmuial pis
1 am L]

i 1" ring 1 Dwtemi

5 Bhidt & bewvir 1k: Hail

& Kparer 12 Bhifl Sark




Paragraphs 300-302A

recommended end play. Reinstall snap
ring. Install drive gear (2) and snap
ring (1) on input shaft (9).

Assemble shims (21) removed during
disassembly plus an additional 0.50 mm
(0.020 inch) shim on output shaft (24).
Install spacer (22), gasket (27) and end
plate (28) without oil seal (23). Tighten
end plate mounting nuts evenly while
turning output shaft by hand until
resistance to shaft rotation is felt. Use
a feeler gage to measure gap between
end plate and housing. Remove end
plate, spacer and shims. Subtract shims
equal to measured gap dimension plus
0.05-0.10 mm (0.002-0.004 inch) from
the previously installed shim pack to
provide desired 0.05-0.10 mm (0.002-
0.004 inch) shaft end play. Install new
oil seal in end plate with lip facing
inward. Lubricate seal lip, then rein-
stall shim pack, spacer and end plate.
Tighten end plate mounting nuts to 68
N.m (50 ft.-1bs.) torque.

Install metal gasket and draft sensor
housing on top of pto housing. Tighten
draft housing bolts to 110-130 N.m (80-
95 ft.-1bs.) torque. Reinstall pto assem-
bly as outlined in paragraph 296.

Models 1390-1394-1490-1494
With Single Speed or Multispeed
Pto

300. DISASSEMBLY. Single speed
and multispeed pto assemblies are sim-

Fig. 231—Exploded view of muiltispeed pto as-

sembly used on some 1390, 1394, 1490 and

1494 models. Single speed pto unit is similar

except for shaft (8) and gear ( 13). Service pro-
cedure /s the same.

1. Gasket 10. Shim

2. Housing 11. Bearing

3. Shaft 12. Output shaft
4. Bolt 13. Output gears
5. Nut 14. Bearing

6. Coupler 15. Shim

7. Bearing 16. Seal

8. Input shaft 17. Gasket

9. Bearing 18. End plate

94
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ilar and service procedures are the
same. Input shaft (8—Fig. 231) and out-
put gear (13) are different in single
speed assemblies.

With pto removed as outlined in
paragraph 296, remove draft sensor
housing and metal gasket from top of
pto housing. Remove safety shields and
end plate (18). Retain shims (10 and 15)
for use in reassembly. Drive input shaft
(8) rearward out of housing. Remove
shift rod and shift fork using care to
catch detent ball and spring as rod is
removed. Drive output shaft (12) rear-
ward out of housing, then remove out-
put gear (13).

Inspect all bearings, gears and shafts
for wear or damage and renew as neces-
sary.

301. REASSEMBLY. Reassemble
pto by reversing disassembly procedure
while noting the following special in-
structions. If input shaft, output shaft
or bearings are renewed, check and
adjust shaft end play as follows:

With shafts and bearings in place,
install gasket (17—Fig. 231) and end
cover (18) without shims (10 and 15)
and oil seal (16). Use a dial indicator to
measure end play of input and output
shafts. Remove end plate. Assemble
shim pack (10 and 15) for each shaft
equal to measured shaft end play less
0.05-0.10 mm (0.002-0.004 inch) to pro-
vide specified 0.05-0.10 mm (0.002-0.004
inch) shaft end play. Install a new oil
seal in end plate. Lubricate lip of seal,
then reinstall gasket and end plate with
correct thickness shim packs.

Fig. 232—Exploded view of
reversible shaft pto assem-
bly used on some 1390,
1394, 1490, 1494, 1594 and
1690 models.

1. Shaft

2. Gasket

3. Housing

4. Gasket

5. End plate

6. Reversible shaft

7. Sliding gear

8. Bearing

9. Shims

10. Bearing

11. Input shaft

12. Bearing

13. Tab washer

14. Bearing retainer

15. Shims

16. Bearing

17. Special washer

18. Output gear (high)

19. Thrust bearing

20. Output gear (low)

21. Split ring
Bearing
. Special washer

]

. Sea
. Output shaft (low)
Spacer

. Bearings

. Plate

B

. Seal
. Output shaft (high)

Models 1390-1394-1490-1494-
1594-1690 With Reversible Shaft
Pto

302. DISASSEMBLY. With pto as-
sembly removed as outlined in para-
graph 296, remove shields and pto re-
versible shaft (6—Fig. 232). Remove
end plate mounting bolts, then lift end
plate (5) with output shaft assembly
from pto housing. Remove input shaft
(11) from the housing.

Bend tab washer (13) away from out-
put shaft bolts, then remove the three
bolts and washers. Use a puller under
gear (18) to remove front bearing (16).
Remove gear (18), thrust bearing (19),
high speed output shaft (30), bearings
(27) and spacer (26). Use a puller to
remove low output gear (20). Remove
split rings (21), then tap low speed
shaft (25) out of bearing (22).

Remove snap ring which retains shift
fork on shift rod, then withdraw shift
fork and sliding gear. Remove retainer
plate and shift rod. Drive pin from shift
selector lever, then remove shift arm,
washers and “0” ring from housing.

302A. REASSEMBLY. To reassem-
ble speed selector components, reverse
the disassembly procedure. If neces-
sary, add washers to provide 0.13-0.25
mm (0.005-0.010 inch) end play of shift
selector arm.

Install new bearings on input shaft
(11—Fig. 232) if necessary. Assemble
output shaft assembly by reversing dis-
assembly procedure. Tighten the three
retainer bolts in end of shaft to 27 N.m
(20 ft.-1bs.) torque, then bend tab wash-
er against bolt heads.
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MNpte thot adjustment of Tnpat shafi
and outpot shaft end play mast be
made when bearings, gears or ahafts
are ropewsl To set end play, remowve
bearing cups and shims (% and 15— Fig.
2820 feom front of pon housing. Rein-
stall bearing ecups without shimes, then
poaition inpot shaft assembly and out-
pitt shaft assembly into hoosing. ‘Eht
en end plate mourting bolts to 27

That hpdraulle syatern is hasieally the
game an all molels. However, hydraulls
pump type and location will wary ae-
("ﬂlﬂiﬂ“ b ol 0 Models 1190, 1154,
1290 nnd 1294, hydraclic pemp is
maunted internally in pto housing and
driver by & gear on pto input shaft. All
other models kuve Either o singls pamp
or tandem pomps mounted extornally
in frant of radistor and driven by a
drive shaft coupled to eogine crank-
ghaft front palkey.

OPERATING PRIMCIPLES
Modaels With Rear Mounted Pump

103, Hydraulie pomp i3 moonted to
back of rear axzle housing belwenn axle
gnd pto hoosings. Pump is driven by a
gear on pbo input shafl, and is opesat-
ing only when pto chuteh is engaged.

Pump lifts oil from tranemission res-
ervair thesugth a fall Bow Riee (7= Fig
231y, A pressure reliel valve (8), located
on tep of pump, conteels system pres-
gure, 0il is pumped through o pipe to
digtribution bock (4) located on top of
rear axle case on right-hand side of
tractor. il is directed frst L remobe
valve (3], if 0 equipped, then to selects-
matie valve (O

Movement of remote valve lever for-
ward or backwand from neatral poai-
tien dicects ill the ot (livi 1I-:rnu|,gh thie
remote valve o external B rmeEn .
Whan lever 1 in neutral puuitiun. all
the oil Bow i directad 1o selectomatie
valve

04l fow 1= routed from selectamatic
valbve to three-way valve (U0 Lf =0
eguipped, and hitch rochshaft oylinades
(18L I equipped with n thres-way
valee, oil How can be psed bo operate
reckshalt and exteroal equipment at
the same time when control lever 18 in
L1 poaltion. Remainlng lever posi-
tions provide rockahaft only or exierenl
aperation only

Remaining oil flow 8 used to suppiy
lubrieation to upper bearings of trans-
misEkan

(2 fi-Tha) torque. Install reversible
shaft (6 with 54 rpm ond (g% splinea)
putward and tighten shaft mounting
belts securely. Rotate output shaft to
make sure bearings are seated. Using a
diml indicator, messure ond recond end
play af sutpiit shaft sed input shaft. To
provide correct end play of 0.05-0.10
mm (0E-0.004 inch) Tor ench shaft,
assembly shim pack (9 and 151 thick-

HYDRAULIC SYSTEM

Models With Front Mounted Singla
Pump

34, Mwdraulic pomp 9—Fig 2340 is
mounted in front of rediator and driven
by @ drive shaft cormected to engins
crankshaft front pulley, Oil pump palls
il through an externs! metal tube con-
nectod Lo Blter (100 under Eranamission
houging. Pressure ofl then [lews
through external flter (5) to distribu-
tion Bloek (4} and remote valve (2

Whean remote vabve coaten] l=ver Is In
neutral poaition, il Gow s directed to
selectamatic valve (L The selectamatic
vitlve will direet ol Bow o rockehalt

Fig. 335——Eohematic of fy- 1

draulfe Eystem wifh raar

moLTiRg el pam
Esternsl deabile arcmg

ry brwder

Pl skttt
Arrite putbel |deilde
b
fl'l:ln"l:-'l.h-hl-:l

deprianaty salve
Comtral aadrart

FaE R R R -

bi Regwie opibd {dnghe
=g

£2 Kaleenal sloghe stisg

[} [alleog

E. Proasers fllel valve

B Parmg

1% Fihie

Ll Marvexiv wailut (singls
=ling:

12 Ol ol
L1 Fattarld ey Ander (nngle
weimg

Li Theee wiy vl
1h Rothuha cylimder
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Paragraphs 303-304

nesses equal o measkred end play mo-
s 0,050, 10 mm (0002-0.004 inch), Use
thick shims when poasible rather (han
gevern]l thin shims Remove outpub
shaft, input shaft and front bearing
cups. Inatall shima, then reassemblbo
pio. Tighten end eover bolts to 27 N.m
{30 fr-1ta) torgue and I:'P'.l:'l'ul.hl.r shaft
mounting bolta to 122 N.m (0 (L-lba}
torgue

eylinder (15) and three-way valve (145
The oll Now can be used to pperate rmek-
ghaft and externnl equipment st the
game time whes econtrsl lever i3 in
“I1" pesition. Remaining lever posi-
tions provide rochshall operation anly
oF exteranl operation only.

When remmte valve lever 3 moved
from nentrsl p-ruiliun, atl How 14 sut off
from selectumathe valve and all il I8
directed instend o operate external
equipment,

Return ofl §s wend (o lubricite trans.
miszion bearingz An oil copler {12) ia
used on models equipped with power
ahifi tranamissian.

-SI

E-—-...__I # p,.j '*-c':v/J




Paragraphs 305-307

Models With Front Mounted
Tandem Pumps

8. Thia system is similar 1o single
puomp system ageepl that twe pempse
are coupled together 2% o single onit
and may be used separately or togethor
mevording to position of combining
valve ( 1ii—Fig. 2456,

When putnps are used toge ther (eom-
bining valve set for combined opera-
tion), outpul of bath pumps is directad
to remte vikve omby, O] does not flow
through extérnal pressure filter (5) or
distribution Bloek (4), and ne all goes Lo
rockshnft eylinder (15),

When combining valve ls st for sep
arate pump operation. one pimge gnge
plies oil to rockshaft cvlinder and o
muining pamp suppliea ol W remole
valve. Rockshaft can be wsed al the
rema time as external squipment.

Each purmp has n sepnrate prossues
reliel valve (8]

HYDRAULIC FILTERS AND FLLID
Models 1190-1194-1200-1204

304, These models have a metal
sereen (2—Fig 2U6) equipped with a
mageel (Thand a renewable poper Tler
(31 on suction side of pamp Filter
assembly s located in housing (9)
which is bolted to battom of transmis-
aiin houging.

Filtee slement (5} should be renewed
after every 400 bours of speration snd
hydraulic Auid should be renswed evory
200 hours. Capacity 9 approximately
275 L {29 quarts)

HOTE: Remove drain pivg |3 and drain
i frgam tranemisaion befome remaoying fil-
fur hedsdng (9], Bo surs to drain luld nis
elean container i fuld will be reinstalied,

Clean metal sereen wnd remove mital
partieles, Il present, from magnet (7,
Imatall fltor and screen using new 0"
ring (6) and pasket (3. Tighten housing

CASEINTERNATIONAL (DAVID BROWN)

retaining balts to 28-27 M.m (17-20 fi.-
Ibs. b torgue,

If revsing Muld, reinstall ol bat
mbout the last 4 L i1 gsllon) which
ghould contain any foreien malerial
that ssttlod to bottom of contalner. Add
new Case TFD Fluid, Hy-Tran Plus or
equivalent fluid to bring Auid level to
correct operating level. Bleed air from
aystem ns outlined in paragraph J08,

Models 1390-1304-1490-1494-
1584-1690

307, Filtering system en these modely
eongiata of fnie melal filter element
(2~Fig. 237} vn suetion side of pump
ond n renewoble fiter element (12—
Fiir. 285 on prezsure side. Suetion flter
i# lecated on underside of tFansmission
howsing. On models equipped with pow-
er shifl transmission, the power shift
pamp inket filter (9—Fig 2370 is also
lnented in suetion filter housing, Pros-
gure- filter eloment (12—Fig. 238 is

=

lncated in o eunister masntod on right-
hand rear axle housing,

Pressure filter eloment shoald he
resewed after every 40 hours of opera-
tiom, Tronsmizsion/hydraulie Muid
ghould b drained and renewed ofter
every Bl hours of aperation. Swction
filter sereen and power ghift pump inlet
sereen should be removed and eleaned
it same time kydraulie fluld s drained
nnd reneweil,

O all models wee new “0° rirgs and
gaskets when reinstalling filter xsssm-
hlies. Tighten suction flter housing re-
taiping bolts to 27 N-m {20 ft-fba)
tofque and tighten pressure filter can-
ister to 3 Wom (205 fl.=1hs.) torgue.

If rouping fAuid, reinstall all but the
last 4 L £} galbon) which shauld contain
nny foreign materinl that settled to bot-
tom of container. Add new Case PTF
Auid, HY-Trin Plus or eguivalest fukd
to bring fluid level Lo correct operating
loval, Bloed air from system s outlinesd
in pRragraph 5

Fig. 237—Expioded view of frrdraulic suction Al
i sasembly ured on Models T404 and 104
Modeds 1300, 1504 PRD and NS0 s wirsler,
Fitir coas ruumﬁmmmm

4 Fihsr aleiranl A Femling waher
i "LF ring T Thraii pdug

i Gt L 0 rieg

i Hoasing i Fiisr wresm
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BLEEDING AIR FROM
HYDRAULIC SYSTEM

All Models

B8R, When oil has been drainod fram
hydraulic system, use the following
procedure to ensure all air is removed
from the system. Make sure sysiem i#
refilled tocorrect operating level, Move
selectamatie contral W "DRAFT™ posi-
tion whd yu:.h qll.h.d riufl lever fhl”:u' feir-
wanrd to “LOWER" poaition

On all models equipped with & dump
valve, extept 1584 and 1690, remove
dump valve (1=Fig, &1 and plate (2)
{rom top of mnloctamatie valve. Redn-
siall dumpvabes anid opea valve by pall-
ing knob up. Turn phegs for bypass and
hiold walves, located under plate [2),
until bleed Bole in side of each plog is
clear af tha bore, With enging atop con-
trod im "BTOP position, crank sngine
with starter mnotar uncil sir-free oil
flows from plugs. Tighten plugs amnd
reinstall eover.

Msconnect outlet pipe from remots
vislve (I so eguipped), Move sperating
lewer forward from peutral position,
then operate starter antil oil is fres of
nlr. Reconnect outlel pipe. Disconmect
plpe from pumber 1 (lop) port of three-
wity valve (i 50 equipped). Put operat-
imig lever in 1" position, then operate
gtrrter until all nir tr Foreed out. Beean-
nect pipe,

On all models exeept 1504 and 16540,
move Chroe-way valve lover Lo 'L pogl.
tion and torm air blesh Dting (1—Fihe

A% 3
e E 1[_%__:'.

g IT8—Erpiodod wew of hpdrawbc aysdem
OrESRUrE AITEr WSO O BT ImooeiE.
Faap ring

1

2 Ravabaet A, Fllier b

- ring A Sealing rivg
i Widler 10 Baschuj ring
B Flamger 1L Spring

. Bl wifew 12, Filws alssinil
7. Smsliag wsaber 11 Fllser ok s

2y en rockshaflt evlinder ecuanter-
clockwise, Cperate starter until air-free
ail flows from bleeder, then retighten
bleed scrvw. Omn Models 1594 amd 1650,
open dump valve und operute starier Lo
remove air from rockshaft cylinder,

TROUBLESHOOTING
All Modals

3, When troahleshooting selecta-
miatic hydraulic syatem, first make ser-
tiin dump valve b8 closed and all eon-
trols are properly posittoned for deaired
hydraalic Funetion. Make certala fuid
ig at proper lovel and hydrauolie filters
are in good condition. Refer to follow-
ing list of malfunctions snd possible
cnuses &5 an aid in locating seurce of
tronalle.

A. FAILURE TO LIFT. Coald be
canssd by

1, Low adl lewal, air in sysbem oe se-
thon filter plugeed

2 Pressure relief walve opening too
Bl

3. Sponl valve seied

Fypasa valve or hold valve not set-

Ing.

Nonretucsn vilve seat lonse,

Lesknge from rockshalt evlindee or

dump valve,

Worn of domaged hydraalie pamp.

FAILURE TO HOLD LOAD,

Could b cauzed by

Hold valve sealing washer defee-

e

Faulty hald reliof valwe

Hald valve plunger seized,

Faulty rockshaft piston sdals,

Faulty nonreturs walve,

. FAILURE TD LOWER: Could be

caused by:

1. Rockshaflt lock pin (if so equipped)

engragesl.

i

ma =

It

P B 5
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Paragraphs 308-311

-5 Ll]wvl:-r'i,ng copteed vielve in Yelosad™
position
3. Rockshalt seized
D LOWERS SLOWLY. Could bo
enaed by
1. Lowering contrel salve miswd-
Justed.
2. Spool valve misadjusted
A3 Hold valve setaed.
4, Plow control valee pluager selzed,
E. INCORRECT DEPTH CiON-
TROL. Could be cnused by:
I_rlﬂlul! ennt ru-l I-I."I--I'I' FII'H.I1.
Senging cable Incorrestly mdjusted
or seined,
3. Sensing valve peizad
4 Spleetamuiic valve plungers stick-
ing.

1 =

HYDRAULIC SYSTEM
PRESSURE CHECK

Models 1190-1194-1200-1284

L0 If bractor is equipped with re-
mote wulve, connect o O-20000 KPa
(3000 pet )] pressure jruge B remobe
outlet port. Operate englne ab idle
spoed, then actaate remete calve 0
direck oll o gaee il nole pressure
reading,

If trnctor Is not eguipped with re-
mate valve, remove conneetor plate |1 —
Fig. 241) from top of rear axle housing
and install sapecial plog (2), part aom-
bar KSGEHTT, in the rear tubo s shown
Remove rear plug [rom connecior plste
and install a 0-F000 KPs (0-3000 pei)
pressure g bn the opening. Beinstall
distribetion hlock, Operate engiee At
idle apeed and note pressorve reading.

Minimum allowable préessore ia 1EHN)
kFPa (2000 sty with ofl &t noemsal opser-
nting temporature.

Models 13890-1394-1490-1494-
1584-1690

AL, I tractor i equipped wilth re-
mote sutlet, conneet a 20000 kPa
(=-3HHY psi b pressore Eage 1o pemiove




Paragraphs 312-314

catlet port. Uperate engine at idle
gpeed, then actuate remole valve to
direct oil flow togage and note prossore
remiding.

H traclor is not equipped with re-
mate autlet, remove cover feom diatri-
bution block snd install sdapter plate
{2—Fig. 248, part number KS962284, in
118 place. Indtall o (-0 EPs (0-3000
psif pressare gage [0 adapier plate port
E='|-||r'|.|.:-- !'l'lE;l'll" F 1 i||||l '\_-|'_|¢_-|-|l nine noto
Engre reading

Flg, 343 — Frew ahoming adurimaent of rookefrafl
cv. Rafer o pavapraph J13

B Myis

I Mreinball rom

L Ealler
2 Pusehi
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On all models, minimum allowahls
pressure is LN kPa (90 psi ) with odl
st normal aperating {emperature.

HYDRAULIC SYSTEM
ADJUSTMENTS

All Models Except 1594

AL ROCESHAFT CAM ADJUST-
MENT. Hold 1ift linkage eontrol lever

Fig. 247—To check aysbam
Afrdduie a0 medels wiin rear
meounled pump and sol
equipped with & romofa
walve, remore conmachor
plete [ 1) and inslad special
g [ F) aw shown. Rl
cornet hor pheie and kel &
-I0000 EPE [ O-F000 pai)
Fage 0 pinie feal ponk

Fig. 247 —To chack iyaiem
reiddve on models el
Tronf mounted Duwa asa fal
Bquipped Wi fevmole vaive,
FEvae covey o dieinto-
isan Biock and inafall sdapder
e (27 pavt no. KBRFIRL,
trvsfall O0-20000 kP (0-3000
AT pre@pvd fige in adand-
B7 ials daat sori

Fig. 24— Waw phowiag lecation of locknof used
fo acfumi coanecting Pk on cab o plitfonm
sguipmed mages
I Coniral beosing i Comaeriieg ink

2. Lawbpail i Theer

in SELECT postion, then selact POS]-
TION CONTROL an selector dial. Mave
linkage control lever to RAISE poai-
tion, Lift the lower links by hand to ful-
Iy raised pesition, then engage 1t lateh
if a0 eqquipped, 1T not equipped with iift
latch, lower the linkage 40 mm (1%
Inches ), meagured a1 ouber ond of loeer
lirk, and support in this pesition with a
suaitable stand. Remove cover from rear
of right-hand rockakafi brackel. Loos-
en the twoe nuts (3=Fig. 243), insert a
punch (£ inte hele in rockshaft eam (4)
and tarn éam until eoller (1) iz seated in
noteh. Tighten the twa nots to seeurs
adjustment.

1. CONNECTING LINE AD-
JUBTMENT. Move selector dial o
POSITION control setting. Remove sov-
er [4—Fig. 24| from control housing oa
tractors equipped with cab or platform
(Control housing (1) is located on right-
hand gide of resr axle housing.) On
models without ¢ab or platform, re-
move plog (8 —Fig, 245) from eontrol
hawsing cover. On all models, turs hit
(2=Flg. 244 or 240) counterclockwiss
antll it is even with end of connecting
itk (3. Hemeve cover from rear af
right-hand rockshaft bracket. Move
linkage control lever rearward to SE-
LECT pasition and hold i this pesition
Plaiza [Tt arms by hand antil roller (1—
Fig. 243} is seated in noteh is cam (4)
Sapppport 1t arma in this posltion with a
suitable stand. Place a 005 mm (00802
imch ) foeler gage between rocker lever
[2—TFig. 246} and ]'.lush rod {1k Then
furn connecting link locknut (2—Fig.
&4 or 245) clockwise untl] feelor gage is
snug but can be moved hebwern rocker
lever and push ol

Inatall covers und remove stands sap-
porting lift arms.

34, CONTROL LEVER FRIC-
TION DISC ADMUSTMENT, If lift
linkage control lever moves from & set
position, tighten nots (I—Fig. 247) to

1 2 3 |

g DS — Wiiey B fod b o Aochifiil Ll
fio Bl Comtecing Mk o Mw seofile models,

1 Cusnecing llnk
L Mag

I Cicgeirg] heuing vever
2 Lacrard




SHOP MANUAL

imeroaae friction disc (1) [TESSITE. il §
eonbrnl lever is difiealt 0 move, loosen
nots. Be sure nuts are not teo thght that
lever fails to move from SELECT posi-
tion when releasel.

HESPRING CARRIER ADJUST-
MENT. 3tart engine and run at 1RO
rpvm. Move selector dial to POSITION
eontrol nri:iltj;. Hauld I-.nlcag! conirol
lever In SELECT positlen untll linkage
is mt foll height and pump relief valve
apena, Jlowly move contral lever for
warrl antil mwlief vwnlve elomes ot Hi
arms do not bower. Hold control lever in
this position. Locsen the two bolts (T—
Fig. 247) and move spring earcier {8)
until it contaeis lever stop (10} Tighten
the twa balis to secure adjustment

e, LIFT LINKEAGE CONTROL
LEVER ADJUSTMENT. Plase se-
leetor dial In POSITION coitrol set-

Fig JaSeimiart 008 mm (FO07 mch) heaiar

page 1) batwean prsh rod { 1) and mocker lever

&), Dran kv connechimg Aol sdiusdmg nul waiil
fewlar page (v snug Dut caT ST B moved,

- o= gum

m 9 B

Fig. S4P—Wiew of conbrol Raves linkage i tos
acjusimwnl and apring canier adiuslment poims,

§. Vaxie

1. Halis

& Aprog

. Sprng carmer
i Frtae Fee aiop

L Frietlin biwed
2 Ciavimsl reul
. Frietlen dises
i Jdam pais

i Fia

{ing. Move linkage eontrol lover for
ward until it ia 2 mm{ % ineh ) from and
af qusdrant slot. Loosen jam nuts (E—
Fig. 248) and turn adjuster (1} until
[riction bever (5} contacts pin (6} Tight-
en jom nuks securely agalnst adiustier
(A}

317. SELECT STOP ADJUST-
MENT. Place selector dial in POS[-
TION eontrol setting. Lossen nat [E—
Fig. 249) ard move step assembly (3) to
bottom of slot. Move linkage econtrol
lever (1) rearwasl uilll friction lever
pin {i—Fig. 2471 coniacts plate (6}
Move stop untll it just contacts linkage
eonkral lever, Lhes |I[[|'11+!!1 Mt tiv Fedaln
stop in this pusition.

118 DRAFT SENSING CARLE
Remove upper link from draft sensing
unit. Install weights on lower links
only. Move selector dial to DRAFT con-
trol setting, Turn jam nut (4—Fig. 254)
elockwise and odjuster [5) counter-
cloekwizge until Inner calle is {rep &t
bracket (2) Move linkage control lever
rearward anti] SELECT |,H|Hi1il||:l1 5prin|{
tension s fell, Stort englne gad allow
lift linkage to raise to lis highesi posi-
tion, them stop engine. Turn enblo ad
Juster elockwise until linkage jost
gtarts to lower. Thee turn cable adjust-
er counterclockwise §%  pevolutions,
hiold adjester in this position snd tight-
en jam out against bracket (3) to seture
nddj ustmenti

[aawer the linkage and remove
wikif bEs,

Model 1594

318, BENESING CONTHEOL AD-
JUSTMENT. To adjust draft sérsing

- e

— G =i L

Fip. S48 —Vipw of linkage cominy heer cannecd.

g o agjusdmmand paiaf.
1. A jamtss
2 Jdaiv inili L Pia
A Frictue Jinss T Hafia
i Jash s i Springcarner
5 Frictian lever Ry

' www. maskinisten.n

Paragraphs 315-319

eoftrol linkage, firal move asnging cos-
tral bever fully forward o minimom
draft pozition, Move lift linkage eontrel
lever rearward to SELECT position and
lock Im place. Be sare (riction bever oo
sibe of control housing (located on
riuhl-hjm‘l mide of aile |11|'|.|~:||:;|:I [ 4]
tarts the stop, Make certain epring cur-
rier on side of conirel howsing & clear
of friction lever. If tractor te aquipped
with tamdem hydraolic pemps, move

Fig. 249 —Visw of frvcal SUBDcani cowirl lawsr
1) and slop (2.

I Waks whali
| Cabis b
I Uskle mpimrd

& Jdwmomin
G aluEier
& Muld= & rmwayg

Fig. 5 71—Memore cover from rear of righi-handg

rochkehaff bached lo pain sccoss fo oFel ok

ddfvatey | 1| and sciusting nufs (2 o Mode
L]0 ]




Paragraphs 320-321

combining valve lever foraard to direct
ail to lift linkage.

Raise lift arms by kind and suppor
in fully raised position with stands,
Remove cover from rear of right-hond
rockshaft housing. Loosen lower ot
(2—Fig. 251) om drsft link adjaster (1)
until nut is even with end of &djusier
rod. Remave eover from control hoasing
orn right side of axle houwsiog. Turn
pdjustirg nut (1—Fig. 252 oo end of
control rod {2} clockwise 1o incresse
clenrunece bobween rocker lever (4) and
aliding bar (5), then turn nut (1) coun-
terclockwise until thoere =8 @ mm ((U0E0
imeh) gap (H) bstwess lever and bar,
Insort feelor gage through rear opening
in rockshaft bracket to measure gop.

Meove sensing control lever fully rear-
ward to full drafy poesition, Toosen lock-
nut (6—Fig 253) on tranafer rod {7},

100
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Fig. FS3==2dunl covlie rod

an (1] o povs P o

(0080 inch) gap (M) be-

fwsan rocker Mver and sid-

ing har. Bafer o parsgrani
JTE

LMk

L Clositesl fud

1 Saleddmabu vl
& Feostoar lurar

G Hisdicy har

then adiust cod so thers s 4 2 mm
(0.080 imch) gap (H) betwesn rocker
lever (4) and sliding bar (3). Tighten
lisek it

Move sensing lever fully forward to
mbntmwm draft pesition, remove stands
pad lower lift arms. Place cover pver
rockshaft bracket opening to prevest
oll from epming oul. Start engine and,
if necessury, hold linksee controal lover
in SELECT position until all air is
remaved from system

Looson the two bolts retaining apeing
carrier (| —Fig. 23) on side of control
housing. Move linkage control leser
rearward until 1ift linkage s fally
rafsed and pressure rofiof valve opens.
Then midve spring carrier in direction
of arrow (Fig, 25, which rotates frie-
tiom lever {2), until pressure relief valve
elodes. Hold apring carrier in this posi-
tion and tighten retaining bolts. To
theck It'lli.ug, mave contral lever to
SELECT position: relief walve must
open. Releasoe control lever; it must
refurn to foll L position and reliel
valve must close.

Lower the linkage, then raise linkagn
1 fall Life ;mﬁtiurl. M aﬂmﬁng PO
tral lever rearwand to full deall posi-
tion. Turn lower nut (2—Flg. 1) on
draft link adjuster (1) elockwise antil
preasure rolel valve just closss, then

3 min [ -FS MY dnciea
1 Lipkage sumtral levir
2 duEirard beorang
2 Curral fad

tighten upper locknat., Move sensing
lover from full draft to minfmum deafi
several times. The 1ift linkage must nod
bower and refief valve must not oper.
Reinstall covers using new gaskets.

Im, LIFT LINKEAGE CONTROL
LEVER AMJUSTMENT. Move con-
tral lever roarward to full it position.
Distance (K—Fig, 256) between rear
eifgee of eontrel lever (1) and end of
guadrant slot should be 36 mm (1%g
inches) To adjust, loosen locknuts (4)
and turn eontrol rod adjoster (5) a5 nec-
EESATY,

A21. DRAFT SENSING LEVER
ADJUSTMENT,. Draft control lever
piljustment can only be done accurately
with control cable removed, Adjust ball
Joint at control kever end to 125 mm (%
irch| dimension as shown in Fig 256,
Adjust ball jeint at other end of cable
a9 overall length of enble is 99250070
msm (34 Lo 20U dnchest betwess cen-
ters af ball joints; Instul]l eable assem-
bly in cable brackets. Threads of cable
houging should be centersd fn apper
bracket (EL

Connect eable upper hall joint Lo eon-
trad lever (1), then move eantral lever 5o
it is aligned with center square on
fuidrant decal. Move control arm (&)
by hapd wntil deient mechanism o
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rockahaft bracket ergages centér de-
tenl. Move lower eable hracket (5] at
glotted hale entll retaining bolt slides
freely through lower ball jolnt and con-
trol arm (6L 1 addithonal adjustment ks
required for proper alignment, adjuast
upper bracket loeknuots (1) ms neceasary.

HYDRAULIC PUMP
Modals 1190-1194-1290-1294

322, RER AND OVERHAUL. Hy-
draulie pump is loested inteenally in
pto housing at rear of trector. To
romove pumpy, drain oil from Eransmis-
glon and remove pio housing as outlined
in paragrapk 296, Discornect inlet pipe
frsm pump, remove pump moanting
haltz snd stud nut and remove pamp,

Seribe an alignment mark acrods
mounting plate (15—Fig. 267}, pomp
body (12) and eml gdate (6) oo ahd in
reassembly, Remove geor retaiming nut,
thea remove gear asing a suliable pall.
ir. Remove drive gear key. Remove nuts
and bolis from pump body, then remove
end plate{5), Use & Felt tip pen or other
suitable means o scribe wWignment
mnrk seross foce of pamp body (E2) and
bearing (7). Remowe pump bedy. bear:
ing and pamp rotors, Put an alignment
mark on Hanps of bearing (10) and
Mate (13), Remove seal rings (6 and 11),
Bemove telief valve assembly {16k

Carefully clean and inspect all paris,
[nepoct pump body bore for woar. It ia
marmal Tor rotors bo eut & light track on
inlet side of body as the bearings wear,
Il wear marks are deep, renew pomp
azsambly. Do pot install new bearings
In & wora pump bdy, Check bearing
bores and faces of bearing: for scoring

i
|

et

Fig 285F —Exploded waw of
rear mooaled Sydravlic
pumg saed o 11080, 7194,

¥l Mewrirg
1L Banling rieg
1t Pump hady
1L Fromi pale
1, “0" Fing
1% Heligl rilve

and wear. Assemble bearings and ro-
tors inte pamyp hedy ard front plate ns
shawn in Fig. 258 Measure distancs (X}
Prom faee of pump hody to surfEes of
oy bearing, If distance i not within
range of L1-0.2 mm {0H-000E inchi,
renew Dearings. He sure bearings slide
freely into body bore. Inspeet sotara for
pooring, wear or damage o teeth and
journals

When reassembling, renew sealing
rings in emnd cover and front plate.
Install new seal (d—Fige 257) Into end
ph.te: (8] with senl lip facsing o tward.
Lubricate senl lip with oil. Lubricate
bearings and rotors with clean hydraa-
lic oil snd reinstall in their original
positions. Note that “Y" shaped groove
in bearinge goes towards the rotors and
inlet side of pump body. Install el
plates aligning marks made during dis
asaermbly. Tighten retaining nuts to &
Nomy (46 fL-1bs b torguee. Be sure rotors
turn with a light deag with no tight or
roagh spaots.

To reinstall pump, reverse the re-
moval procedure, Bleed air from system
ne outlined in paragraph S0

|

g

|

|
|
oy

O I
wrls 5
M "":‘e‘ﬁl"ll = Fig. 256—Wiaw of draft con-
"}""1 b i Iral bpver sdfoairasl podmis
) e o on Modad 1554,
'H," iy g ¥, Conkred lrear
3 e ¥ .-_--" 5 ;L-:-ﬂh‘rhh 1
P __.-ﬁ. - ..___l"riuﬁ'?;‘__rl' i
i ’ {'_:—,.. [l e b Lawsr bachsd
* : § '\.-H'I ﬂ! S ] 4 ;""? & Il rerdiml ais
P o K . o
f T e S
s~ S W
R B i
I.I'.' “.T.rr.‘ll
1 W W
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Paragraphs 322.323

Models 1390-1394-1490-1494-
1594-1690

a2 R&ER AND OVERHAUL, Hy-
draulie pump or pumps are loeated st
fronl of teactor just forward aof radia-
tor. To remove, raiee bood and remove
side pane|s. Disconnect and remove
battery. On power shift models, discon-
nect 01l conler line: (s all models dis-
connect pump inket snd outlet pipes,
Remove pump mounting bolts, then pall
pump forward off drive shaft and re-
move from tractor.

Disassombly of Dowty, Plessay or
Qanadatrand single and tandem pomps
i3 similar and the same procedure can
be followed for ail pumps. Refer to
appropriate Fig 250 op 260 for exploded
view of pumpa.

[se o suitable marking pen to scribss
plignment morks on pump body and
izrl.-rl ph.l'.-nn nd =n il Ly PELEsE !1|h|.:.'.
Fomove drive couplor from pump chaf
using asuitable paller.

HOTE: D not stbempd to remove coupber
wih & hemmes of pry bar as demage fo
pump codld resull

Fig 258 — Momiwre chasranca {8 Belween aur-

Fagw of pume body | 1) and beasvings [ F). Bonew'

baarigs I Slesrance axcesds OF mm [ 0008
ineh §,

01




Paragraphs 324.325

Romove pump through-belts and sep-
arate end plates from pemp body, Tap
end plates with a soft mallet if diffiealt
to remose. Do et attempl L pey agael.
Mike allgemenl marks on bearings and
imlet gide of pump body to ensure pors
pect repssemibly. Remove bearings and
rotors from pump body, Romove seal
rigs awnil wil senl from end plates.

Inspect pomp boady bare Tor wear. It
i= normnal for rotors to cut a light track
an inlot stde of pump body ss sariegs
wear. If wear marks are deep, renew
pump asssmbly. Do not install new
bearings in 8 worn pomp body. Check
bearing bores and faces of benrings fop
seoring and wear, Assemble bearings
and rotors into pump body and end
pelate as ahown in Fig 258 Mensaree dig-
tanee (X) feom face of pomp bady 1o
gurlace of top bearing. [f distance s nog
within range of L1402 mm ((0MHM-0,008
inchl, pemew benrings, Be sure bsirings
sliide freely into bedy bore. [Inapect
rotore ;i.'ll' Hrnrlng, WURE P IILI.I.'ITIII“P' i
teeth nnd journals.

Latiricate all parts with hydralie oil
dln".mg .'|!:u-.r.|1'|:|_l,'. Instull hu.'-:r.n“s anil
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Fig. JEi—4A hydrante ol
cogkar [ T) 8 saed anmodsle

mamrdaily operaled veive

{ B3} anvd aw swiomatic Row

valve | 10) fo cantrol fow of

o I cosoday, Lale moahels arg

sowipped with Bwicmaite

fomy Conteol wlve (8] omly.
L s nwale

2 [alirt lnies
A Uslind fress

I#rhr
Pleoger

Flam rertmul vt (bt

T

= L]

T, Semirog = mser

E ¥ ring

Wi Fure ousieed valve isark
mibadkels )

L Al wusher

EE Vialen By

i Crontrml rales kpa

L. Speing flip

14 Wipesr riag

4. 07 rieg

Bachurp nng

W ha

18 el hr.u|:1”
Plmi

rotora [nte pump body aligning marks
male during disassemlbdy, Install new

t Meuwting faap
L0 ring

|, Hariip risgs
k. Hewd rimg

b Baarings

I. Metors

B Pirgy by

L

Eirel worves

mounfad feadesm pemps
wdenl 0 Bam e anodels
el edigiing mury boe olffior-
anl v AT Teodei
1. Rt dime
8 Cranksdnll covplag
B " may
i Diriow olhaly
& Pamp eowpling
L Meuniing brecusi
1. Ol seal
£ Maunting fangs
B, Farsaps- bk
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goal Finge Install new odl seal ints end
plate with seal lip facing sotwarnd, In-
gtall end piates and Throggh-bolts,
Tighten nuts to 48 N-m (35 f-1hs)
targue an l:lnw!y pump. Un all other
s, li:{hr_ﬂ: narta o 6 N.m (45 Ft-
[} torguie. Bo sure rotars turn with
light drag with no tight or roogh
LS,

Reinstall punp by reversing removal
procedure, Hleed liyvdraulic system as
oatlined in peragraph 308

HYDRALILIC OIL COOLER
Power Shift Models

320 Power shiflt madels are equi pped
with o hydraulie oil cooler mounted in
fromt of rediztor, The cooler i8 located
in the hydraolic system betwesn hy-
depulie pump and the extarnal jrressure
fitter. Barly models are equipped with o
eontrel valve {13=Fig 861 ) which must
be manuslly opened and closed and a
fiow wvalve {10) which automatically
opens wnd clises in response to system
pressure to protect esolsr agninst ex-
cessively Bigh pressure, Late models
uze only the automatiz lew valve (6) o
eantral oll fow through eooler.

QIL COOLER CONTROL
AND FLOW VALVES

Power Shift Models

w25, Hydraulic ofl eocler flow and
control valve assembly (Fig, 2610 is
maunted on the side of hrdraulic puinp
]u:l! lebow radintor. The valve is con-

t
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pected Lo oll eooler by & hose. Note that
manual cantral valve has been elimi
nated on late models

On early owsbels, pulling eonteol
valyw "P"-“"I knob (13) out closes ail pas-
sage Lo flow valve nod oil cooler. Push-
ing valve in aopens ofl pussage and
direets oil Avw to How velve nasembly.
O late madels without mamoal control
valve, oil passage to Aow valve aasem-
bly i apen all the time

(i all mosdels, o spreing (4) in flow
valve holds plunger (5) off its =eat when
systern pressure b5 less than 5500 kPa
| BHE psi ). This allews a portion of pump
putput to flow through coslor to inled
gide of pump. Whan wyslem pireasnre
pxeeeds G500 ka (B00 paik, 0i] pressaore
AVEFCOINES SPring prssury on plueger
and seats plunger. Ne oll will flow
through ecoler, thus protecting It from
excessive pressors,

A weal kit ke aveilahle for mlrviciﬂ.@:
parky stvle valves. There are no tndivid-
ual parts available for late style valve
Valves may be dissszembled for ingpecs
tion, however complete valve gssembly
must be renewed if internal parte are
WOrT or dlmlvﬂ.‘d

syelgm relal maive (2] and b raiiel malve ane
Anombted i pump cuthed pipe | 1] benwesn pump
aval aeiwenad ofl Aifer

SYSTEM PRESSURE
RELIEF VALVE

All Models

136, The reliel walve is moanied an
top of hydraulic pump on Models 17590,
1194, 1200-and L2, Refer o paragrajh
S22 for pump removal procedure, Chn
Modela 1390, 13, 460, 1484, 1504 and
1600 roliof valwe (2—Fip. 362) iz con-
nected in the hydraulic pump outlet
pipe (1} bagween the pump and external
oil flter. Dirain tranamission oll before
remoying valve

On all models, reliel walve mimy b
diznasermhled for cleaning ond inspec-
tion only as individoal parts sre nob
available to =ervies the valee, Helief
valve openlng pressare is set by thick-
ness of shims (5-—-Fie 253), however
valve is serviced ne o preset ammhlr
only. Reliel wvalve minimum epening
pressure is 15300 kPa {2000 paij. Befer
to appropriate paragraph 310 or 311 for

teating procedure,

Qo Tl b

o moded agoispod with fron! mounied hpcdnn-

www. maskinisten.n

Paragraphs 326-328

AIR RELIEF VALVE

Models 1330-1394-1490-1454-
1584- 1690

a27. Adr relief valve is mounted 1o the
sade of oil prassure relief valve (2— Fig.
BiZ) oo models equipped with [roat
mounted bydrouliz pump The valve i
uged to hlsed slr avtomatically from
hydraulic syatem.

All parts (Fig. 264 ) are available sep-
arately for servicing valve,

Be sare amall hale in valve body and
mountisg gashet are aligoed when rein-
sialling valve. Tighten mownting halis
b0 35 N-m 025 fi-lha. ) torgque,

REMOTE VALVE
All Models So Equipped

325 RER AND OVERHAUL. The
remote valve s moanted on top, right-
hand slde of rear axle housing, One or
more valves may be bolted jogethesr at
this location to provide maltlple rémote
hiedraulte outlets. Valve may be de-
tepted for rajse and lower poaitions,
difented with a Aogt position oF spEng
eembiered without detents

Te remave valve, ficst disconneet con-
trol likagn. Remove remote eoupler
hoses. Discoanect all hydraulic fines
from valve, Hemove mounting bolts and

o permg remave vilve nssambly
L e To disassemble. remove reininiag
5. Pm.’nn 5 el balts and sopiarate remete valve From
i mm.'”." RS0 apmbining valve or distribution block.
in - Remowe plug (d=Flg, 265]), spring (4}
and nonreturn valve plunger (6], [is-
conneet link () and remove actosting
1 1It
Fig. 285—-Expioves vew of oy [ ]
deushis Boling Femote v 3 G 5 N < /_{
asaderbhy. Vislva may be oe- ¥ !\. e i'l"‘-._ R
ey for e ATl 10 weEr DR f | - B Y| '.-'T HI‘_‘IJ
Biione {4 or spnng cen- ) i - "v-,,:_,_ e
tarad withoat defenis (5} 1 {;::- Wi ST

I
:f
d
:
&

{#
i
¥

i

£

ErSsm-apmepm=
e
B

1 "0 Hrg
17. Defand retainsr
14 [eleed talls

= Clwinr rT_ Hean
21 Elelamii J
= Bprd e
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Paragraphs 329-330

lever and shaft (&), Kemove piug from
endd eap (5], loosen end cap, then disen-
gage snnp rime (24) from detent retain-
er (17} to relense detent spring leasien.
Réermavew spool and eap {251 heingg earaful
nat o lose detent balls (18] Rermove
washer (Z3) sprieg (22} and detent
plunger {21). Withdraw control spool
from valve body, Underew delient re-
tniner |17 from spool, then separaie
apeil prlungres (101 srsri:ng {111, shims
(12} and detent releass piston (20) from
sponl  anid detenl rvetaimer.  Romove
buwshing (95, “CF" rlag and seal (7] from
valve by, Remove and diseard all 0"
rlira.

im.|||-1"l pirts lorwear gr damage and
rinEw a8 necessary. Valve spond and
body wre available s compbete wnit
only, Kenew all "0° rings.

Labricads all purts with eleun hy-
draviie oil during assembly. When za-
eembling detent mechanism. install
spodel plunger (100 and spring (116 into
ind of sposl, Install detent releass pis-
tom (207 ond shim= (12 Inle detent
retainer (17h Install recainer with cens
tering apring (11F and woshers snbts
5|:l:|'|:ll. and tiphten ET U o Insinll de-
tent releaze plunger (21), spring (22)
and washer (23 into detest relsiner,
Push washier |nto detent ritainer antil
Hiuip 'rir.u; [ bema b tnstalled in retain-
er groove. Tde grease 1o poRtinn datent
akls in dietent retainer holew Flald
detent bialls 1o place with one hand

,>\.\.
Py, %
=
—
-
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Fig. 287 —Expigded wiaw of
malectamelic coofld  wa'ee
BEdaTiy.

1. Senaing valve

E Hypms wal e

& Mald silve

i Bslial wsles

B Matw of Swaring valve

B N neiesn vabe

T. Epsal vile

i Hwrher lewer plais

¥ Shim

W SElermRrmatie TRIT by

18, Rabasf lowsrong resdls
walve

while pushing end cap (25) down over
the halls dnd dotent roiainer. Reinatall
eoftral speol in valve body and dhten
e cap securely, Complets reassembly
by reversing disassembly procedure.

Tighten vakve mounting bolis b 34
M om (25 ft,-Ibs. ) torque

COMBINING VALVE
All Models So Equipped

2% RER AND OVERHAL L. Com-
biming valve is used on temctors

Hed  povmpe.  Coafred ombie
(M) i pEdd 0w models
BLAEARD Wik B reh
- 1. Caairol ke
e E ad jim
3 Hoppert tewcbei

i

T
&
g

ERFFamamea
4FF
s

=
it
f

equipped with tandem hydraulic pamps
to either combine or separnte oll fow
fram the pumps. When lBow i& sepa-
rated, one pump supplies rockshaft cyl-
inder and the other pump supplies
rermote valve, This allows simultanooos
operation of lift linkage and remote
valve, When output of pumps is com-
bimed, all oil 15 directed to remote valve
oaly, Boeckshalf evlinder cannot be op=
arated when pamp sutput is combined,

Combining valve ia mounted on top of
rear axle housing beneath the remaote
valve. Hemove wvalves as owtlined im
pararraph 328, Remove retaining bolts
and separate remobe valve fram com-
himing valve,

Remove enntral lever (1 50 equipped])
and spacer (12=Fig. 266k Pull control
apool from valve body. Hemove end cap
(Th and breather (E|.

Inapeet apool amd valve body bore for
seoring of wear Spool and valve body
muat be renewed s8 an assembly, Re-
new all “0" rings.

Lubricate sll purts with clean hy-
drnudic oil during assembly, Apply Lis-
tite &T0 to threads of conteal spoal
extension. Hesssamble by reversing dia-
mmhli;uiarl:-:ﬂ!un. Tighten valve re-
taining Bolts evenly to 34 N.m (35 k-
I ) tereque,

SELECTAMATIC VALVE
Al Modals

310, RER AND OVERHAUL. The
selectamatie valve assembly bs locatbed

www.maskinisten.net
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Paragraphs 331-338

inulde rear axle housing, mounted on
right-hand rockskaft brackei. It con-
#ists of seven different valves in one
body which are used to control and reg-
alate varkoua hydraulic funstions asso-
ciated with operation of hitch Kt link-
e

To remove vilve, frst clean ares
aroamd rear axle and rockshaft houws
Ings. Remove controls, covers and rock-
ghaft. If equipped with dump walve
loested over hold valve, remove dump
vialve. Remove right-hand rochahaly
bracket. Unbolt and remeove valve as-
semhbly from rockehaft brackel If valve
is tight on dowels, tap with a rabber
mallet to loosen wvalve. Do not pey
apart.

I complete disassembly of valve ia
NECEEEATY, keap eomponents af each
valve together. Do not mix parts from
pne valve to another. Position valve in o
vise, then locsen all the walve plugs
Remove rocker lever plate (8— Fig, 267}
and shims (%)

131, BYPASS VALVE. The bypras
valve (2—Fig. 3%7) ccntrols fow of
hydranlic Auoid from pamp, directing
fiow to rockshaft eylinder when con-
trofs are In "RAISE" posltion. When
rockakall controls are in “NEUTRAL",
bypnas valve opens nnd directs oil to
lubriention eireoail

To disassemble, remove plug over by-
pass valye and remove ball, retaimer
and sprisg. Use a wosd or plastie dowel
to remove bypass valve plunger. Re-
move plug, restrictor washer and flter
(if o pquipped) From plonger.

Lubricate parts with elean hydraolic
oil when resssembling. Be sure plunger
slides freely in bore Inatall o new plog
sealing washer and tighten plog se-
curely,

332 HOLD VALVE. The bold valve
(8 —Fiyg. 267} in used ae o check valve to
retain Auld in rockahaft eplinder antil
necessary to lower lift linkage, When
valve opens, fluid in rockshaft cylinder
Iz allowed to return o sump

To disassemble, remove plug and
spring. Use 3 wood ar plastic dowel to
remove plunger. Remove retaining
wiasher and ball from plunger,

Lubricate plunger with hydraalic ol
when reassembling. He sure plunger
alides freely in valve bore, Tnstall new
pealing washer on plug and tighten plag
sarurely

331 HOLD RELIEF VALVE, The
held relief valve (4—Fig. 267) protects
rockshalt cylinder and selectamatic
vallve from shock pressure created when
transporiing heavy implements over
rough ground,

Remove plog, speing, poppet and
ghims Tlze a hooked wire to remove
valve aent and washer.

Inapeet valve poppet and seat for
wear of damage. Rellef valve nssembly
in serviced as o complets unit

When assembling valve, be sure arig-
inal shims are reinstalled.

334, SP00L VALVE. The apool valve
{T—Fig. 267) is actustal by gquadrant
lever. The valve contrels operation of
bvpass and hold valves fo raise or lower
lift linkage according to quadrani lover
position.

To dizassemble, remove muts From
end of spool. Withdraw spool and
spring from valve body,

Inapect spocl and valve body bors for
seorifg of weir anl renew 88 neses-
HAry.

Labricate spool with elean hydraalic
oll during assembly. Moke certain spool
glithes freely in wilve bore Install nuts
on spool, but do not tighten Final
:djws‘l‘man‘t of npml vulve iz eoverad 6
paragraph T35

336. SELECTAMATIC CONTROL
SPOOL ADJUSTMENT. Flace valve as-
sembly in @ vise s mount a dial indl-
cator 80 probe contacts valve spool end
as shawn in Fig. 268 Push spascl (3] into
valve body against spring pressure ue-
til it stops, set dial indicator to zern,
then slowly allow spring pressure Lo
push spool back cut of bore. Note
amount of movemwnt shown on dial
indieator. Compars amount of move-
ment with dimension etehed on end of
valve apool. Il movement is greater
than given dimension, tighten adjust-
g muts (51 If movement 5 less, lopsem
nuts. Repeat procedore unti] movement
is no more than 0025 mm (1 ineh)
greater than given dimension. Valve

Fig, SRi—idee & cilal' inoVce-
e o kL Moy
mem whan safecfs-
rde dorelied valve sgeof.
1 Berwindrivee

I Dl lndirabo

Mimiaras ran

-
E

movement must pever be less than giv-
en dimengion etched on spoal,

335, NOMRETURN VALVE. The
nenreturn valve (6—Fig. 387) prevents
il in rockshaft evlinder From returning
to selectamatic valve ofl inlet pusage
when hold valve is elosed and bypass
valve is open. When bypass valve |3
closed (guadrant lever in “RAISE" po-
aition), nemeeturn valve plunger is
pushid open by oil flow to rockshaft
ey linder,

To disassemble, remove plug, spring
and plunger.

B sure plunger alldes freely in valve
bty bore. Lubricate with hydeaulle ail
whag ruuamhlmﬂ.

337, SENBSING YALVE. The sensing
valve (1—Fig. 287) is used to open or
close bypass valwe quickly In response
to small movemenis of spoal valve. This
provides quick response to beight and
foad changes to lift linkage

To disassemble, remove pug, sprisg
and plunger.

Lubricate with hydraulie ofl doring
aagemhbily. Be sure spool slides freely in
valve body ore,

138, RATE OF LOWEERING VALVE.
The rite of lowering valve (5—Fig. 267)
k2 @ flow eonirol valve which regulaies
fow of oil returning from rockshaft
cylinder to sump, Rate {me roguired)
to lower lift linkage can’ be controlled
regardlass of implement weight by
manually ndjuesting the rate of lowering
needle vilve (111

To disnssemble, remove plug, spring
and plungger:

Exnmine plunger for scoring ar wear.
Ee# sure plunger slides :I'rntﬂ:p i I'n'n'l;'
bore. Lubricate with hydeoulic ol dur-
ing reassembly,
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Paragraphs 339-340

DUMP VALVE
All Models

139, The dump valve is installed in
kydraulie system to enable rapid lower-
ing of lift linkage under noload or light
lowd conditions.

The dump valve {Fig. 269) is located
un log ol selectamatio held valve on all
models exeept 1694 and D650, When
dump valve is pushed down, the hold
valve works normally. When valve is
pulled wp, spring tengion 8 relemsed
from hold valve. 00l pressure in rock-
shaft cylinder will push hold valve
plunger off its seat allowlng Lt Unkage
to bower rapidly.

O Madels 1504 and 1890, |:|||:rr1]1 valve
(Fig. 270} ia mounted on front of rock-
shalt eylinder, When valve is pushed
down, damp port 18 elosed and system
operates normally, When wvalve iz
pulled up, oil from rockshaft exlinder
fiows threagh dump port to sump by-
passing selectamatic ralve, Lift linkage
will then lower rapidiy

Digassembly of valve is obvious after
referring w0 approprinte Fig 269 or 270
and examination of unit, Be sare to re-
nEw 0" r{ng:n and baekup rings. Lubri-

i

10 rarsmm rad

HE:.qu L& Blarboajs g
L larwwr mawims red I 0" ring
i Hrsirn apring bl Hhalaling
b Controd arm Ih.
b Baklirg Vi Farkap rivg
T M i1, 0" ring
B Vialve mllse BE. "TF ring
¥ Cliovver plaks 13 Bscbup ring
e Ml B, Seal g
Bl Hsul ring 2 Vilew bady

CASE INTERNATIONAL (DAVID BROWN)

eate parts with hydraulie oll doring
nzsembly,

THREE-WAY VALVE
All Models So Equipped

dam, The three-way valve (Fig 271 18
mounted on end of reckshaft eylinder
and i used to control fow of oil foeith-
er rockshaft cylinder or fo single ooting
remnate rylinder. The valve contral lever
can be moved to four different posi-
tion= 1, & Liand L/L

When lover is in position "1" oe "2°,
oil flow ia directed ol upper e wer
valve port (o actuste remole cylinder.
Lift linkage will mod OfErale as mo atl
feows to rockshalt cylinder.

When valve control lever s in "L"
pesition, oil iz directed to rockalaft
cilinder and guadrast leser will se-
tuste lift linkoge. Aey equipment nt-
tached to thres-way valve remote ports
will stay in positios.

When control lever is moved to “L/1"
position, oil will be direcied 1o mumber
17 outhet port and o rockahaft cylin-
der, The gquadrant lever will actouate lift
linkage and any equipmont connecied
to number “1" ootlet simoltanaonsly,

Valve spool (1T—Fig. 271) and hody
(B} wre serviced as g complete unit only.
Make certain brenther (11) is chean and
not damaged. Resew “0° rings and
lubricate ol ports with hydreaulic il
during assembly

2l Talwe by

1 'u'-l;lul. s 15 :
1T, 321l ring E
:.g -I:I'.ll:h‘

Hi U rleg }l?

Fig. 37 1—Exploded wew of hves-wap velve
ahowing cospasant parts and iheir
honm.
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SHOP MANUAL

ROCKSHAFT, CYLINDER
AND CONTROL LINKAGE

All Models Except 1584 and 1680

J41. OVERHAUL ROCESHAFT
AND CYLINDEHR. Rockihaft piston
can be removed sithout removing rock-
shaft exlinder from axle housing. Sup-
paort Lt Hnkage in folly raised poaition
Remove rockskaft eylinder rear eover
(22==Fig. 272}, Drive pla (12) from oon-
:u.ﬂ:l'_'irg rod (11) and remove rod. He-
move three-waoy valve ar connestor
from front of cylinder, then insert
small dameter rod through ol supply
hole to push piston (10) out of eylin.
der.

Inspeet piston and evlindor for seoe-
ing or excessive wear. Cylinder can ba
honed oversize for installation of 0.50
min (L0230 inch) oversize piston if nec-
BEZATY.

Labricate all parts with hydrankic ofl
during assembly When renewing rock-
ghaft bushings, be sore holes in bush-
ings are aligned with grease fAtting
holes in cover,

Models 1584-1690

1i2 OVERHAUL ROCEKSHAFT
AND CYLINDER. To disassemble,
dissonnect hydraolic lines and dump
valve control linkage. Remoave through-
balts, then withdraw end cover (20—
FEE. o714, i:l.l:luanE (1H}, r:;.r].ih.dtt' aleove
{18} and pistos (100 Bemowe ecover (5)
from rockshaft bracket (6l Disconsect
Lift links fram rockahaft () asd remove
rutkshalt.

Inspect all parts far wear or damage
and reniw a8 BeceERLTY.

Lubricate all parts with hydraolie
Auid during assembly.

Models So Equipped

441 SELECTOR DIAL MECHA-
NISM. The selector dial mechanism is
used to change the controls for selecta-
matic valve, Quadrant levor must be
held in SELECT poaition when chang-
img pesition of selecior dial.

When selector dial is positicned in
DREAFT control, selectamatic spoal
valve is actunted by movement of drsfi
sending cable and linknage, This pre-
vides correct depth eontrol of fmple-
ment to maintain desired draft load.

Moving selector dinl to POSTTION
contral will move draft control linkage
away [rom selectamatie spoal wvalwve.
Thi spoal valwe will now be eontrolied
only by quadrant lever to provide 1ift
linkage height eontral,

Ta disassemble, remove dealt sensing
cable, disconneclt control liaksage, re-
move rockahafi assembly and right-

hand rockshaft bricket. Romove guide
bracket (23—Fig. 274), push rods (31)
and cam (28), then unbolt wnd removwe
control valve assembly from rockshalt
bracket.

Remove anap ring (B) and connecting
rodd (3] from rocker ghaft (12), Dreive the
pin {14} from selector fork (15). Remove
threaded plug from slde of rockshaft
hvosing, then tap selector shaft (7] out
of housing and romove selector fork,
detent ball and spring. Remove shalt
locating serew (11), then slide rocker
lewer (17) from shaft and remove pocker
shaft (12). Remove pin (35 and poll
Fig. 272—Explioded viaw of
rovhrhalt cplinder and reck
ghafl used on 1780, 12840
T and T4 models. LN
fatsh macheninm was vnd
pa mary prodeclion racho.
Modais 7108, T8, 1204 amd

T84 are similes,
1. "0 rieg

& Rachahaly eyliode
A Pumkzhalt eyt nder wmm
& T risg
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Paragraphs 341-344

selector control (1) from selector rod
{4} Remove rod, dial (34} and 0" ring
(I

If rockshalt bushimg (210 i3 wornm,
renew moking certain gresss ftting
hisles mre aligaed asd split in bushing is
o rear side of housing.

Reansemble by reversing the disss-
pembly procedure. Adjust linkage as
outlined in paragraph 41,

All Modals Except 15594

344, DRAFT SENSING UNIT.
Tractor may be aguipped with a single

107
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rate senging unit (Flg 275) or a selec-
tive rate sensing unit {Fig. 276). Bens-
ing unit fumction i to maintain o set
draft lead by varying operating depth
of a ground engaging implement. Re-
glatance created from pulling imple-
ment through the ground is transmit-
ted through hitch upper link to draft
penaing wnit. This resistance causes
movemsnt of drafl sensing spring
which s relayed through linkage to
selectamatic valve control aponl. Move-
ment aof control spool will cause lift
linkagre to rajse, lower or siay in posi-
tion in astordance with amount of re-
sisbance cuusing SpPTING MAUVEIEDE,

Spleetive mh‘q units provide aalas-
tian of light, medium or heavy sensing
spring strength which offere greater
range of sensmtivity for varying imple-
meenl slzes.

HOTE: i sarsing unit I8 not werking cor-
rectly, check jor soized sensing cable be-
fore procesding with sansing enit disss-
wembly.

345. SINCLE RATE SEMEING
UNIT. To remove, disconmset draft
senaing cable (3—=Fig. 275). Remove top
link from sensing unit. Remove mount-
ing bolts from hydraulie remote soupier
bracket. Remeve mounting bolls retain-

108

ingr sensing unit to pte hossing, then
remove sensing unit. Note positions of
mounting bolis as they ary differect
lengihs.

T disassemble, remove el plate
(18} mounting bolis and withdrow shall
and epring assembkly from houosing,
Drrive cut retaining pin (5), then sepa-
rite collar (6}, throat washer 99 and
spring (10}, Secure sleeyve (11) in u vise
and turs shaft counterclockwise te re-
move. Mate that shaft will be tight ac
]l;;:ttita is applied to thresds on assem-

¥

Hepew “07 ping (14) In end plate,
Apply Loctite 270 to threads of ahaft
before installing sleeve (11). Note that
epring end play on assembled shaft
must be 025 mm (010 inch). End play
i adjusted by changing thickness of
thrust washer (8),

Reinstall shaft and spring assembly
using original shim pack (12). Check
end play of shaft sssembly as end plate
mounting bolts are tightened te a
torqae of 42 Nom (30 fo-1ba) worgue
Shaft ond play must be 0.25 mm (0.010
inch) with bolts fully tightened. In
cresse or decrease thickness of shims
(12} to obtain eorrect end play.

Install eensing umit amd tightes
maanting bolts to 106 Mem (77 fi-lha)
torque Adjest draft SEARIAE enble ns
gutlined in paragraph J18.

448, SELECTIVE DRAFT SENSING
LUNIT. To remove, clean srea and dis-
connect dralt sensing cablie. Remove
top link from sessing unit. Femove
mounting bolts and 157t unit from irae-
tor.

To dispssamble, remove plug (4—Fig.
2Mg) from top of housing and move
selector lever (11} so it poinis towands
tep of housing. Remove end plate {80)
mounting baltz, then pall shaft assem-
bly out of kousing. Deive pin (17) out of
collar (18}, then alide parts off shaft,
Becure alesve (28) in a vise, then turn
ghaft eounterclockwise. Note that shaft
will be tight as Lactite is applied to
tEreads on assembily,

Remove plug (1), spring (2) and de-
tent plonger () from hoosing. Drive
pin out of plnioa (7), unscrew bushing
(8) and remove selector shaft (B} and
pindban.

Ingpect all purts for wear or damage
and repew as necessary. Install a new
wiper gsal {31) in end plate.

Before reassembling, positien
springs (21 and 25) with original shimz
{22 and 24) onto e;rrier (33) and maks
certain end of sach spring protrudes
L1302 mm (05-00010 inch) beyond

E7 13 14
Fg. 275—Expladded view of aigls rate dafl ssnsing ol used o6 same modea,
1 Graaae By
2 able mippery 1 lsussg 13, Enim
E Setaing calle A Flile 11 Exd plais
4 Kapsasaon plig & Thrust wasner 1L ™ Heg
§ Fia i 1k Yalke chafy
i Liodlar 1L K Cable sasnper
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Paragraph 347

ends of carrier. Il necessary, adjust by
varying thickness of appropriste shims
(22 or 24) until spring protrusion is
within specified rnge.

Apply Loctite 270 to threads of shaft
hefors instslling sleave (28). Assemble
components onto ahaft {thrust washer,
ghims and spring with larger center
diameter go on first). Inetall pin (17)
into appropriate hioles [n eollar (18) so
Eprings are nod compressed. Bpring car-
Flee '[H_I- ahoald have 000 mm (0012
inch) end play. If correct end play can-
nid be obtained by Installing pin in dif-
ferent holes in collar, install thrust
washer (20) of different thickness, De
sure pin protrodes an equal amount on
ench side of soflar.

Install selector shaft, pinion and de-
tent assembly into housing. Apply
grease to onds of pin (17) and grooves in
howsing, then imstall shafi assembly
(without shima) into houslng sngoging
pin in hovsing grooves. Pin must dide
freely in grooves; use a fle or emery
eloth to smaoth ends of pin if necessary,
Push shaft assembly towards housing
and use a feeler gage to measure gap
botween housing nnd end plate (340,
Remove shaft and install shims (29) of
same thicksess as gap measurement.

Positlon selector lever so it points
towards top of housing. Install shaft
asaembly with eorrect shims making
eartain testh of pinlon are centered in
teeth of spring carrier (23). Tightes end

mirunting bolts evenly to 42 N-m
{30 ft.-lba) torque. Move selector lever
to all three positions to check opera-
tion,

Reinstall unit and adjust sensing ca-
ble a2 outlined in paragraph 3168

3o oK R 1

Modal 1594

HT. LOWER LINK SENSING. On
Made] 1594, draft senaing is provided by
two leal springs (4—Fig. 277) attached
to lower link cross-shaft (20), When
operating & ground ergaging imple-
ment, the springs flex in relation to
draft load being applied to lower links,
This flexing motion s transferred
throogh connecting linkage to selecta-
matie valve control spoal. Movement of
apoil will cauvae lift linkage to raise,
lower or stay o position in accordance
with load being applied to springs.

To remove sansing springs, discon-
nect stabillzer bara (if a0 eguipped) snd
lift rods from lower links (110 Turs
iﬂjhlt-!r balls |:1['|-i_ e ated Just frrwaed

B I || 12 13

18 1713198 021 22 BHB X HAE B N 1
1 Fig. IF0—Esproced vhew oF RivRCUve fate drnT seneing umT veed S0 SOme Moo,

11 Lirinn EIIE. Calile
B ng muppech e A

} S i 10
W

b Hrumang W Rapassben phag W Tl washer

i, Calids pupperi 7L Tn 2T, Drowsl

T Pintn . Colls) % Elesss

B Spimdie 1% Stegped dorwel = thim

4. Bunhing 5, Thra weshas 36 Bypl plass

13, Wiger risg . 1§, Fawl

kL le=m = shim i Tebs abah

of front ends of lower links, clechwize
ong turn. Remove throst bdocks (1)
Remove caps (10} and boower links (11)
from eross-shaft (200, Bemove eowver
aver fuel tank connecting pipe. Remove
drawbar support or pickap hiteh. Re-
mave retaining bolts (17) from rewr end
of springs, push out bushings (16] and
bower rear end of springs to the ground.
Remawe balts (2) from ends of anchor
shaft (6). Push fromi ends of springs
and bearings (5) irwnrd to elenr fual
tank support brackets, then lower
spring sssembly from tractor,

Pull sctuator shaft (8) out of swing
links (15). Remove nuts (3} and sleeves
(18} from fromt and rear ends of
aprings, then separate springs from
ahalta.

To dizsassemble transfer shaft (26—
Fig. 278), disconnect transfor rod fork
{30 from lever (27}, Bemove retaining
nut from right-band end of shafi, then
temave lerer (971 and h.';r. Remave
bearing retaising serew (25} from cen-
ter support under plo housieng, Using &
harnmer and punch, tap against right-
hanid end of shafs 1o remove shaft, lefi-
hand bearing assembly and fork (211 an
g unit. Remove bearlings (23] nnd seals
(22,

To reassemble transler shaft, reverss
the disassembly procedure, Labricate
bearings with grease during assemidy,
Tighten fork retsining nuts to 102N .m
(75 fL-lb=, ) torgoe

To reassemble sensing springs, first
install wwing lisks (15—Fig. 277} an
eroas-shalt mnking sure pligs {14) are
toward Lhe oetside. [nstall front bear-
:i.ﬂgl {5, rear nuta (13) and tpHﬂ.E:l IH.:I-.
Tighten feont pet (3) ta 257 MH.m (150
ft-1hs.) torque and tighten rear sleeve
(2} to 3830 N.m (280 fi-lbhe.) torguoe.
Instsll actuaiing shaft (8) with new
soals,
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Paragraphs 348-349

Imatnll front end of sensing apeing
assembly inte place frs: and tighten
rrrn."m'ing' boks t 122 Nom {Th-50
fe-lbs.} torque, Lift rear end of spreings
into pesition making sure actuator
shaft (B) engages fork (21—=Fig 278) of
tranafer shaft. [n=stall 1:|i1.'l;|l, 'I'u.'mhinp;ﬁ
{16—Fig. 277) asd retaining bolis (171
Tighten nuts to 244-208 N.m (150-220
i -lhs. ) targuae. Install lower links {115
and capa (100, [nstall thrust blocks (155,

CASE INTERNATIONAL (DAVID BROWN)

but do not tighten mounting bolts, Turn
adjusting holts (18) counterclockwise
untl] all dearance is removed hetween
thrust blocks and end eaps, then turn
the bolta an additionas]l Y% furn and
tighten locknuts. Tighten thrust bleek
mounting balts to 102-122 N.m (7500
ft.-lbs.) torque. Complete assembly,
then adjust Unkage as outlined in para-
graph 319,

PLATFORM AND FENDERS

All Models So Equipped

348, Plaiform, fenders and seal can
be removed as an entire unit as peces-
sary to perform certain servies proce-
dlures. To remove platform as an assem-
bly, firat raise the hood and disconnect
negative hattery eable. Remove the twa
bolts at lower front side of fenders on
oach =ide and the three step mounting
bolts located under step plate on each
aide. Remove gquadrant lever cover and
disconnect control lever linkoge, R
maws romote valve SOver, TEmMove Fo-
mate lover mounting bolts, disconnect

linkoge and remove remote valve lev-
ers. [Haeonnect pto control linkage and
disconnect wires to pto vaedum sehsing
awitch (if so equipped). Remove rate of
lower coniral knob, Disconpect all nee-
esaary efectrical wiring and the wiring
harresa to rear of tractor. Remove har-
neas from moanting clips. Bemove nuty
from platform mounting studs. Attack
A hoist to platform aed raise platform
about 300 mm {12 inches). Disconnect
wires to neutral start switch, then raise
and remove platform and femiers.

To reinstall, reverso the remaoval pro-
codure.
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CAB

All Models So Equipped

348, To remove cah, first raise the
hood and disconnect battery groond ca-
ble. Drain engine ceolant and diseharge
abr comditioning syslem (if 90 eguip-

ped).

CALUTIOM: Redrigerard In sir conditiening
ByElem |8 undad preasure, Use proper pro-
cedurs and waar sye and hand prodection
whaen servicing vyslem,

[Msconnest air conditioning high
pressure and low pressore hoses, Dds-
conneet keater hoses and power steer-
ing line=, Digecannecl fuel pump supply
lime, fuel rebarn ling and fised tank wen-
tilation line. Ddaconnect tachomeler ea-
ble fram engine. Disconnect font Lhrot-
tle and hand theottle linkage, Diacon-
mect and remove feel shut-off rod. Dis-
ponnect clutch hydroubie ling at esh
i g bracket, Thaennneet all neres-
sary eleciricnl wiring and wiring hars
meases Hemove bolts from frame brace
&t front of cib just behind ongine and
remove  hrace. Nemove transmission
shift bever. Disconnect pto control cable
and ramove :,.'ni:ﬂ from cable. Discon-
nect hrake bydraulic lines and parking
brake cables. Bomove hitch level ad-
Josting red and hiteh lock lover rod (if
s eguipped). Remove the four baolts
fram ahift levers. [Maconnoet hiteh dial
enlector md, demp valee pod, Pemote
valve control linkage, hitch contral mod,
rite of lowering rod, differential fock
lever and pio Gnkage rod. DNsconmect
front-wheel drive control linkage (if so
equipped |, Move cab Aoor mat back and
remove oover over fuel tank sender
[heconnest fuei sender wires. Hemove
cab step. Remove all cab retaining meis
and boltz Attach a suitable cab lifting
brackot tw cab, then raise cab off
mounting brackets and disconpect main
wiring harneas. Bemove exh from trse-
tar.
Relnstall by reversing removal pro-
cedure. Be sure to connest main wiring
harness before cab is lowered onto
mounting brackeis, Tighten cab mount-
ing nuts and bolta to 163 N-m {120 ft-
tha. ) porgise.
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