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IDENTIFICATION

Thictor model number and Identification seriai number are iocated on a piate on right fender of tractors not
equipped with a cab, or on a piate on upper right of cab interior on tractors so equipped. Cab seriai number
is iocated on a piate on upper right of cab interior. Engine seriai number is iocated on a piate on right rear
of cyiinder block. Ihinsmission seriai number is on right side of transmission housing. On modeis so equipped,
front-wheei drive seriai number is iocated on a piate on rear of front drive axie housing.
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DUAL DIMENSIONS
This service manual provides specifications in both the U.S. Customary and Metric (SI) system of measurements.
The first specification is given in the measuring system used during manufacture, while the second specification
(given in parenthesis) is the converted measurement. For instance, a specification of **0.011 inch (0.279 mm)" would
indicate that the equipment was manufactured using the U.S. system of measurement and the metric equivalent
of 0.011 inch is 0.279 mm.
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CONDENSED SERVICE DATA

Models
2090,
2094

2290,
2294

2390,
2394

2590,
2594

GENERAL
Engine Make " Own
Engine Model . 504BD 504BDT 504BDT 504BDT
Cylinders, No. of — 6
Bore —•—— 4-5/8 in.

(117.5 mm)
Stroke 5 in. —

(127 mm)
Displacement 504 cu.in. —

(8.26 L)
Compression Ratio 16.0:1 15.8:1 15.8:1 15.8:1
Main Bearings, No. of 7
Cylinder Sleeves, TVpe Wet
Fbrward Speeds 8,12* 8,12* 12,24** 12,24**
*Models 2090 and 2290 with mechanical shift transmission have 8 forward speeds. Models 2090, 2290, 2094 and 2294
power shift tractors have 12 forward speeds.

** Models 2394 and 2594 equipped with power shift High/Low unit have 24 forward speeds. All other power shift models
have 12 forward speeds.

TUNE-UP ' ' ' ' '
Firing Order 1-5-3-6-2-4
Valve Tkppet Gap, Warm-

Intake —^ 0.015 in.
(0.381 mm)

Exhaust 0.025 in. —
(0.635 mm)

Compression at Cranking Speed —^ 400 psi
(2758 kPa)

Iryection Pump-
Make Robert Bosch
Model PES Multiple Plunger
Timing 27*» BTDC 25*̂  BTDC

Iryection Nozzles-
Make Robert Bosch or American Bosch
Opening Pressure,

^®^ • 3950-4100 psi
(27235-28270 kPa)

Used —3400-3950 psi —
(23443-27235 kPa)

": Garret (AiResearch) T04B
Engine Governed Speeds (Rpm)—

Low Idle 725-775
High Idle 2280-2320
Rated Load 2100

Battery Tferminal Grounded Negative

CAPACITIES
Cooling System 38 qts. 38 qts. 44 qts. 44 qts.

(36 L) (36 L) (41.6 L) (41.6 L)
Crankcase (w/filters) 19 qts. 23 qts. 30 qts. 30 qts.

(17.8 L) (22 L) (28.4 L) (28.4 L)
Transmission & Hydraulic System 100 qts. 100 qts. 128 qts. 128 qts.

(94.6 L) (94.6 L) (121.1 L) (121.1 L)
Oil Type Hy-Tran Plus

Fuel Tknk 65 gal. 65 gal. 85 gal. 85 gal.
(24G L) (246 L) (322 L) (322 L)
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Paragraphs 1-5 CASE/INTERNATIONAL

FRONT AXLE (TWO WHEEL DRIVE)

FRONT WHEEL BEARINGS

All Models '

1. Refer to Fig. 1 for typical wheel hub
and bearing assembly.

The tapered inner and outer roller
bearings are not interchangeable. Clean
and inspect bearing cups and cones and
renew as necessary. Install inner seal (9)
with lip facing spindle flange. Install
outer seal (10) with lip facing away from
bearing (11). Fill hub cavity and pack
bearings with No. 2 lithium grease. Coat
surface of seal lips with grease.

When adjusting wheel bearings,
tighten nut (7) until drag on hub is felt,
then back nut off Vi turn or until next
pin hole lines up. Bearings should have
zero end play. Install cotter pin.

SPINDLES

All Models

2. R&R SPINDLES. Ib remove spin-
dle, lift and support front of tractor and
remove wheel. Disconnect tie rod ball
joint from steering arm (3—Fig. 2).
Remove bolt (1) and washer (2) from arm
(3). Note index punch marks on arm and
shaft indicating location of tapered
splines for left or right steering arm,
then remove steering arm. Support spin-
dle and remove snap ring (4) and shims
(5), then remove spindle (10) from axle
extension (7).

3. SPINDLE BUSHINGS. With
spindles removed, spindle bushings (6
and 9—Fig. 2) can be removed using a
suitable drift punch. New bushings are
presized and should not require ream-
ing if carefully installed. Press new
bushings into axle ends until bushing
flange seats against surface of axle ends.

Assemble by reversing disassembly
procedure making sure punch marks on
shaft and steering arm align. Tighten
bolt (1) to 200-250 ft.'lbs. (271-339 N • m)
torque. Lubricate through grease fitting
(8) with No. 2 lithium grease. Tighten tie
rod slotted nut to 100-125 ft.-lbs.
(136-169 N • m) torque and install new
cotter pin.

4. TIE RODS AND TOE-IN.
Disassembly of tie rod assembly is ob-
vious after examination of unit and
reference to Fig. 3, However, upon
reassembly make sure clamp bolt (9) for
left side drag link (3) is installed in same
number hole as left side axle extension
outer bolt; and that right side drag link
bolt (11) is installed in one less number
hole of drag link (2) than outer mount-

Fig. 1—Exploded view of wheel hub and bearing
asaembly used on all model:

1. Wheel
2. Bolt 8. Cap
3. Cotter pin 9. Seal (inner)
4. Bearing cup 10. Seal (outer)
5. Bearing cone 11. Bearing cone
6. Washer 12. Bearing cup
7. Nut 13. Hub

Fig. 2—Exploded view of ateerlng aplndle
aaaembly typical of all modela.

1. Bolt
2. Washer 7. Axle extension
3. Steering arm (left hand shown)
4. Snap ring 8. Grease fitting
5. Shims Q. Bushing (lower)
6. Bushing (upper) 10. Spindle

ing bolt of right axle extension. Tighten
tie rod ball joint slotted nuts to 100-125
ft.-lbs. (136-169 N-m) torque. InstaU
new cotter pins. Tighten drag link clamp
bolt nuts to 45-54 ft.-lbs. (61-73 N • m)
torque.

Front wheel toe-in must be 1/8 to 1/2
inch (3.2-12.7 mm). 1b adjust toe-in,
remove clamp bolt (9—Fig. 3) on left
drag link. Loosen jam nut (4), then turn
drag link (3) in or out until desired toe-
in is obtained. Install clamp bolt and
tighten nut on clamp bolt to 45-54 ft.-
Ibs. (61-73 N • m) torque. Tighten jam nut
(4) against drag link.

AXLE MAIN MEMBER
AND PIVOT PIN

Models 2090 and 2290 (S/N prior
to 9905953)

5. Tb remove axle main member, first
raise and support tractor under engine
side rails with suitable jack stands.
Disconnect tie rods from steering arms,
then refer to Fig. 3 and disconnect
power steering cylinder (13) from axle
main member and tie rod lug. Secure
steering cylinder up and out of the way.
Be careful not to damage hydraulic lines
to cylinder.

12

15

14

Fig. 3^Exploded view of ateertng tie rod,
cylinder, and anrrn typical of all modele. (Standard

wheel baae axle ahown.}
1. steering ann (R.H.)
2. Drag link (R.H,)
3. Drag Unk (L.H.)
4. Jam nut
6. BaUJoint
6. Dust cover
7. Slotted nut
8. Steering ami (L.H.)

9. Clmmp bolt (L.H.)
10. Tie rod tube
11. Clamp bolt (R.H.)
12. Slotted nut
13. Steering cylinder
14. Axle main member
15. Slotted nut
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SERVICE MANUAL Paragraph 6

Refer to Fig. 4, unpin and remove nut
(10) from rear of pivot pin (4). Remove
collar (11) and thrust washer (12).
Remove bolt (17) from lock collar (14).
Remove grease fitting (8) and install a
slide hammer to pivot pin (4). Support
axle main member with a rolling flo(»r
jack, then pull pivot pin out front of ax-
le assembly. Catch thrust washers (12),
lock collar (14) and shim washer (5) £is
pin (4) is withdrawn. Lower axle main
member enough to clear front support
and roll forward away from tractor.

Pin bushings (2 and 3—Fig. 4) can be
removed using a suitable drift puncli.
Drive new bushings into front axle sup-
port until flush with axle suppoit
casting. Bushings are presized and
should require no reaming if carefully
installed.

When assembling, raise axle main
member into position in axle support
aligning pivot pin holes. Place retairiing

ring (7—Fig. 4) and washer (6) onto pivot
pin (4). Insert threaded end of pivot pin
into axle support front bushing. Place
shim thrust washer (5) between axle
main member and axle support and
slide pivot pin through washer and in-
to axle main member front block. Install
lock collar onto pin behind front block
of axle member. Install bolt (17), washer
(16) and lock tab (15) into lock collar (14)
but do not tighten bolt at this time. Push
pivot pin through rear of axle member
and into rear of axle support.

Move axle main member as far for-
ward as possible, withdraw pin and in-
stall as many shim washers (12) as possi-
ble between axle support and rear of ax-
le main member. Move axle member
rearward against washers, drive pivot
pin rearward until a 1/8 inch (3.2 mm)
gap exists between washer (6) and front
of axle support as shown in Fig. 5.
Tighten lock collar bolt (17) to 60 ft.-lba

Ftg. 4—Exploded W«iv of
front ax/e a999mbfy u—d on
Mod0l 2090 and 2290 tncton

(S/N prior to 990S9S9h
1. Front support
2. Rear bufliUng
3. Front bushing

^ 4. Pivot pin
5. Shim washer

'" \ 6. Collar
'. 7. Snap ring

: 8. Grease fitting
9. Grease fitting

10. Pin nut
11. Collar
12. Thrust washers
13. Axle main member
14. Lock collar
16. Lock tab
16. Washer
17. Bolt
18. Nut
19. Spacer
20. Bolt

(68 N-m) torque and bend lock tab
(15—Fig. 4) over bolt head. Install col-
lar (11) and pivot pin nut (10) on rear of
pin and tighten nut against collar (11).
Back nut off V4 turn or until cotter pin
hole aligns and install cotter pin. Install
grease fittings (8 and 9) and lubricate
with No. 2 lithium grease.

All Other Models

6. Tb remove axle main member, first
raise and support tractor under engine
side rails with suitable jack standa Refer
to Fig. 3 and disconnect power steering
cylinder (13) from axle main member
and tie rod lug. Secure cylinder up and
out of the way. Be careful not to damage
hydraulic lines to cylinder.

Model 2390 and 2590 tractors with
S/N prior to 9905953 are equipped with
pivot pin lock collar (A—Fig. 6). All
models with S/N 9905953 and above are
equipped with axle main member with
a keyway and Woodruff key (B) on pivot
pin shaft (4).

On Models 2390 and 2590 (S/N prior
to 9905953) remove bolt on lock collar
(A). Loosen pinch bolt on shaft nut (8).
Remove front snap ring (9) and grease
fitting (10). Unscrew locknut (8), then
remove front collar (7) and thrust
washers (5 and 6). Remove rear snap
ring (14), cup washer (15) and attach a
slide hammer to front of pivot pin (4).
Support axle main member with a roll-
ing floor jack and pull pivot pin out
front of axle and support. Catch split
collars (16), shim washers (17 and 11)
and lock collar (A) as pivot pin is
withdrawn. Lower axle member enough
to clear front support and roU forward
away from tractor.

20 whaal baaa. Lock collar (A) la
uaad on Modala 2390 and
2590 prior to S/N 9905953.

1.
nA.

3.
4.
5.
6.
7.
8.
9.

10.
11.
12.

13.
14.
16.
16.
17.
18.
19.
20.

Rafar to taxt.
Front support

Front bushing
Pivot pin
Shim washer
Thrust washer
Collar
Shaft nut
Snap dng
Grease fitting
Shim washer
Axle main member
(standard wheelbase)
Grease fitting
Snap ring
Cup washer
Split collars
Thrust washer
Nut
Spacer
Bolt >

13
14
15
16
17
11

r/-,18'

atallaHon on Modal 2090 and 2290 tractora (S/H
prior to 990$953}. Rafar to lagand In Fig. 4.
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Paragraphs 7-9 CASE/INTERNATIONAL

On Models 2090, 2290, 2390 and 2590
(S/N 9905953 and above) and Models
2094, 2294, 2394 and 2594, remove
front grease fitting (10—Fig. 6) and snap
ring (9), loosen pinch bolt on shaft nut
(8) and remove nut, then remove front
collar (7) and thrust washer (6). Support
axle main member with a rolling floor
jack. Using a brass drift, bump pivot pin
(4) rearward enough to allow removal of
Woodruff key (B). Remove rear snap ring
(14), cup washer (15), then using a slide
hammer, pull pivot pin forward and out
of axle and front support. Catch split
collars (16) and thrust washers (11 and
17) as pivot pin is withdrawn.

Pin bushings (2 and 3—Fig. 6) can be
removed using a suitable drift punch.
Drive new bushings into front asde sup-
port until flush with axle support
casting. Bushings are presized and
should require no reaming if carefuUy
installed.

Reinstall front axle on all models by
reversing disassembly procedure.

EXTENDED WHEELBASE
FRONT AXLE

Models 2390, 2590, 2094, 2294,
2394, and 2594 So Equipped

7. Models 2390, 2590, 2094, 2294,
2394 and 2594 tractors have an op-
tionally available extended wheel base
front axle which increases tractor
wheelbase from 104 inches (264 cm) on
standard units to 110 inches (279 cm) on
Models 2094 and 2294 or 118 inches (300
cm) on Models 2390, 2590, 2394 and
2594. See Fig. 7. Removal of axle main
member is similar to that of all model
tractors outlined in paragraph 6 except
the following: Tie rods and power steer-
ing cylinder pass through axle main
member (12—Fig. 7); therefore hydraulic
lines to steering cylinder must be
disconnected for removal of axle. Cap
or plug all hydraulic openings to prevent
contamination of hydraulic system.

Reassemble by reversing disassembly
procedure. Bleed power steering system
as outlined in paragraph 25.

Fig. 7—Exploded view of ex-
tended wheeltmae front axle
main member assembly
available on Models 2390,
2590, 2094, 2294, 2394 and

2S94.
1. Front support
2. Rear bushing
3. Front bushing
4. Pivot pin
5. Woodruff key
6. Shim washer
7. Thrust washer
8. Collar
0. Shaft nut

10. Snap ring
11. Grease fitting
12. Axle main member
13. Grease fitting
14. Snap ring
16. Cup washer
16. SpUt collars
17. Shint washer
18. Nut
19. Spacer
20. Bolt

Fig, 8—Front support and
component parts used on
Models 2094 and 2294 equip-
ped with Carraro front drive

axle.
1. Support cap (front)
2. Washer
3. Bushing lock
4. Grease fltting
6. Thrust washer
6. Sleeve
7. "O" ring
8. Bushing
9. "O" ring

10. Front support
11. Support cap (rear)
12. Thrust washer
13. Sleeve
14. " 0 " ring
16. Bushing
16. " 0 " ring

FRONT SUPPORT

All Models

8. Tb remove front support (1—Figs. 4,
6 or 7), first disconnect headlight wir-
ing then remove grille, hood and side
panels. Remove radiator as outlined in
paragraph 90. Remove front axle main
member as outlined in paragraphs 6 or
7. Attach suitable hoist to front support,
then unbolt and remove.

Assemble by reversing removal pro-
cedure. Tighten front support mounting
bolts to 380-450 ft.-lbs. (515-610 N • m)
torque.

FRONT-WHEEL
DRIVE

(CARRARO AXLE)
DRIVE AXLE ASSEMBLY

AND SUPPORT

Models 2094 and 2294
So Equipped

9. REMOVE AND REINSTALL. Tb
remove the front drive axle assembly,
place transmission in PARK and secure-
ly block rear wheels. Unbolt and remove
drive shaft shield and the front drive
shaft assembly. Disconnect steering
cylinder lines and cap or plug all open-
ings. Loosen front wheel to hub nuts on
both wheels. Install a side frame jack
CAS-10500-1 or equivalent on each side
of tractor. Raise front of tractor until
wheels are off the ground. Remove
wheel nuts and using a hoist, remove
front wheels. Place a floor jack or
special axle carrier CAS-10500-4 under
front axle. Remove bearing lock (3—Fig.
8) and grease fittiiig (4) from bearing
support caps (1 and 11), then unbolt and
remove caps. Lower axle (floor jack) or
raise tractor (axle carrier) and roll
assembly forward from tractor. Remove
bushings (8 and 15) with *'O** rings (7,
9, 14 and 16), sleeves (6 and 13) and
thrust washers (5 and 12).

Ib remove front support (10—Fig. 8),
disconnect headlight wiring, then
remove hood, grille and side panels.
Remove radiator as outlined in
paragraph 90. Attach a hoist to front
support, then unbolt and remove.

Reinstall front support by reversing
removal procedure. Tighten front sup-
port mounting bolts to a torque of
380-450 ft.-lbs. (515-610 N • m).

Inspect thrust washers (5 and 12—Fig.
8), sleeves (6 and 13) and bushings (8
and 15) for excessive wear or other
damage and renew as necessary. Install
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SERVICE MANUAL Paragraphs 10-11

sleeves (6 and 13) on axle housing, then
install thrust washers (5 and 12).
Lubricate sleeves and install bushings (8
and 15) with new '*0*' rings. Reinstall
axle assembly to front support (10). In-
stall support caps (1 and 11), maldng cer-
tain the lube holes in bushings are
aligned with holes in caps. Tighten sup-
port cap nuts to a torque of 400-480 ft.-
lbs. (542-650 N • m). Install bushing locks
(3) and grease fittings (4). Connect steer-
ing cylinder hoses and drive shaft.
Tighten drive shaft bolts to a torque of
35-42 ft.-lbs. (48-57 N • m). InstaU driv<?
shaft shield. Install front wheels and
remove jacks. Tighten front wheel to
hub nuts to 400-480 ft.-lbs. (542-650
N • m) torque.

WHEEL HUB AND PLANETARY

Models 2094 and 2294
So Equipped

10. R&R AND OVERHAUL. TD
remove the wheel hub and planetarj^,
support axle housing and remove wheel
and tire assembly. Rotate wheel hub un-
til drain plug (8—Fig. 9) is at bottom,
remove plug and drain oil. Unbolt an<l
remove cover and carrier assembly (7).
Drive out roll pins (9) and remove
planetary pins (6) with *'O'* rings (5).

Fig. 9—Exploded view of wheel hub and planeiary
unit ueed on Cerrmro front drive axle.

1. Thrust washers 13. Locknut
2. Spacers 14. Thrust wa^er
3. Beuing rollers 16. Shim
4. Planetary geu- 16. Ring
5. "O" ring 17. Gear hub
6. Planetary pin 18. Bearing
7. Cover A earner 19. Ring gear
8. Drain plug 20. Retaining ring
9. HoU pin 21. Wheel hub

10. Gasket 22. Bearing
11. Washer 23. OU seal
12. Sun gear 24. Dust seal

Remove planetary gears (4) with thrust
washers (1), spacers (2) and bearing
rollers (3). Remove washer (11) from car-
rier and sun gear (12) from axle.

Using a spanner wrench, remove
locknut (13), thrust washer (14) and
shims (15). Measure total thickness of
shim pack (15) and retain for reassem-
bly. Attach a hoist to hub (21). Pull hub
outward about one inch (25.4 mm), then
push hub back into place. Remove cen-
tering ring (16) from the ring gear, then
remove ring gear assembly. Carefully
remove the wheel hub.

Remove cone of bearing (22), from
stub shaft (17—Fig. 10) and cone of bear-
ing (18—Fig. 9) from gear hub (17).
Remove dust seal (24) and oil seal (23).
If necessary, remove bearing cups from
hub. Remove retaining ring (20) and lift
gear hub (17) from ring gear (19).

Clean and inspect all parts and renew
any showing excessive wear or other
damage.

When reassembling, heat bearing
cones to a temperature of 250° F (120*̂
C) for aid in installation. Install hub (21)
without oil seal (23) and dust seal (24).
Install ring gear and gear hub assembly,
centering ring (16), original shim pack
(15), thrust washer (14) and locknut (13).
Ti^ten locknut to a torque of 400-480
ft.-lbs. (542-650 N • m). Using a special
fixture and torque wrench as shown in
Fig. 11, check the torque needed to

Rg, lO—Exploded view of pivot houeing end com-
ponente ueed on Carrero front drive axle. Iteme
($ through 10) are also used In t>ottom of pivot

housing (11).
1. "U" Joint A axle 12. Dust seal

assy. 13. Oil seal
2. BaU bearing 14. Bushing
3. Snap ring 15. Plug
4. OUseal 16. Breather
5. Steering arm 17. Stub axle

(upper) IB. Deflector ring
6. Shim 19. Breather shield
7. Pivot pin 20. Steering arm
8. "O" ring (lower)
9. Bearing . 21. Stop

10. Cup 22. Stud
11. Pivot housing 23. Nut

rotate the hub. A torque of 35 in.-lba (4
N • m) will give the correct wheel bear-
ing preload. Add or remove shims
(15—Fig. 9) to obtain correct bearing
preload. Shims are available in
thicknesses of 0.004, 0.012 and 0.020
inch (0.1, 0.3 and 0.5 mm).

When correct bearing preload has
been obtained, remove hub and install
new oil seal (23) and dust seal (24).
Reinstall hub assembly and tighten
locknut (13) to a torque of 400-480 ft.-
lbs. (542-650 N • m). InstaU sun gear (12)
on axle shaft. Install thrust washer (11)
in carrier (7), then install planetary
gears (4) with bearing rollers (3), spacers
(2) and thrust washers (1). Install new
'*0'* rings (5) on planetary pins (6). In-
sert planetary pins and secure with roll
pins (9). Use new gasket (10) and install
cover and carrier assembly making cer-
tain that drain hole is aligned with
cutout in wheel hub. Tighten retaining
cap screws to a torque of 66-90 ft.-lbs.
(89-122 N • m). Rotate hub untU the filler
(drain) hole is horizontal to center of
hub. Fin hub with lubricant to filler plug
opening. Capacity is 4.5 U.S. quarts
(4.25 L). Use GL5 85/140 EP gear oU. In-
staU filler plug.

Install wheel and tire assembly and
lower tractor to ground. If necessary,
repeat operation for opposite side.

STUB AXLE AND AXLE SHAFT

Models 2094 and 2294
So Equipped

11. REMOVE AND REINSTALL. Tb
remove the stub axle (17—Fig. 10) and
axle shaft (1), first remove wheel hub as
outlined in paragraph 10. Then, remove
the 12 stud nuts and lift off breather
shield (19) and deflector (18). Remove
the two dust plugs and install jack
screws in stub axle. Tighten jack screws
to separate stub axle from pivot hous-
ing (11). Remove stub axle, then remove
dust seal (12), oil seal (13) and if
necessary, bushing (14).

Fig. 11—Uee special fixture and torque wrench to
check wheel bearing preload. Refer to text.
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Paragraphs 12-13 CASE/INTERNATIONAL

Remove upper and lower hole plugs at
outer end of axle housing, then loosen
locknuts and remove bearing locating
screws. Withdraw axle shaft assembly.
Remove snap ring (3) and bearing (2). Oil
seal (4) can be pulled from axle hous-
ing, if desired. All parts for the double
'*U'* joint axle shaft are available
separately. Procedures for renewing
"U" joint crosses and bearings are
conventional.

When reassembling, install oil seal (4)
with lip facing inward. Install bearing (2)
and secure with snap ring (3). Lubricate
oil seal (4) and carefully install axle
shaft (1). Install and tighten upper and
lower bearing locating screws. TTien, in-
stall locknuts and tighten to a torque of
195 ft.lbs. (264 N • m).

If removed, install new bushing (14)
in stub axle. Install new oil seal (13), but
DO NOT bottom in bore. Install dust seal
(12) until flush with face of bore.
Lubricate seals and install stub axle,
deflector (18) and breather shield (19).
Install stud nuts and tighten to a torque
of 203 ft.lbs. (275 N • m).

Reinstall wheel hub as outlined in
paragraph 10. . -

PIVOT HOUSING

Models 2094 and 2294
So Equipped

12. REMOVE AND REINSTALL. Tb
remove the pivot housing (11—Fig. 10),
first remove wheel hub as in paragraph
10 and stub axle and axle shaft as in
paragraph 11. Then, disconnect steering
cylinder from upper steering arm (5)
and tie rod from lower steering arm (20).
Unbolt and remove lower steering arm
(20) and lower shims (6). Attach a slide
hammer to lower pivot pin (7) and
remove pivot pin and bearing cone. Un-
bolt and remove upper steering arm (5)
and upper shims (6). Using a slide ham-
mer, remove upper pivot pin (7) and
bearing cone. lift off pivot housing (11).
If necessary, use a slide hammer puller
to remove bearing cups from axle
housing.

Clean and inspect all parts and renew
as necessary. Heat bearing cones to 250°
F (120*=* C) for aid in installation. Allow
to cool and install new '*0'* rings (8). If
removed, install bearing cups in axle
housing. Pack bearing cones with grease
and put grease in cups (10) in axle hous-
ing. Install pivot housing and insert
pivot pins and bearing cones. Use a
plastic hammer and tap pivot pins into
position. Install lower steering arm (20)
without shims and tighten cap screws to
a torque of 30 ft.-lbs. (40 N • m). Place
all the shims (6) removed from upper
and lower pivot pins plus another shim
of 0.020 inch (0.5 mm) thickness on the

upper pivot pin. Install upper steering
arm (5) and tighten cap screws to a
torque of 30 ft.-lbs. (40 N • m). Using a
feeler gage, measure the distance be-
tween upper steering arm and ma-
chined surface on pivot housing.
Remove upper steering arm and all
shims. Measure shim pack thickness.
Subtract shims equal to the measured
distance between steering arm and
pivot housing from shim pack. Divide
remaining shims by two. Place each
shim pack half plus an additional
0.006-0.008 inch (0.15-0.20 mm) shim
under each steering arm to provide
0.012-0.016 inch (0.3-0.4 mm) total bear-
ing preload. Tighten upper and lower
steering arm cap screws to a torque of
317 ft.-lbs. (430 N • m).

Complete balance of installation by
reversing the removal procedure.

DIFFERENTIAL AND
BEVEL DRIVE GEARS

Models 2094 and 2294
So Equipped

13. R&R AND OVERHAUL. I b
remove the differential assembly, first
remove front drive axle assembly as
outlined in paragraph 9. Then, remove
wheel hubs and planetarys as in
paragraph 10 and stub axles and axle
shafts as in paragraph 11. Remove steer-
ing cylinders and tie rod. Remove drain
plug and drain lubricant from axle hous-
ing. Attach a hoist to differential carrier,
then unbolt and remove differential
assembly.

NOTE: It may be necessary to use |ack
screws to force differential carrier from ax-
le housing.

Place assembly on a bench and
remove yoke from pinion shaft. Place
match marks on carrier (8—Fig. 12) and
bearing support caps (9). Remove both
adjusting ring locks. Remove retaining
nuts and lift off support bracket (10),
bearing support caps (9) and adjusting
rings (1 and 17—Fig. 13). Remove dif-
ferential and ring gear assembly and set
aside for later disassembly.

Unbolt and remove seal retainer
(3—Fig. 12) with seals (1 and 2) and
gasket (4). Remove locknut (5), pull
bevel pinion shaft out and catch bear-
ing cone (6). Remove spacer (12), first
shim (13), bearing cone (14) and second
shim (13A) from bevel pinion shaft (15).
Use a slide hammer puller and remove
bearing cups (6 and 14).

If bevel pinion shaft (15), pinion bear-
ings (6 and 14) or carrier (8) are renew-
ed, pinion shaft protrusion must be set
as follows: Install both pinion bearing
cups. Install carrier bearing caps and

121314

Fig. 12—View of bevel drive pinion and compo-
nent parts removed from carrier (8).

9. Bearing support
1. Dust seal cap
2. Oil seal 10. Support bracket
3. Seal retainer U. Gasket
4. Gasket 12. Spacer
B. Nut 13. Shim
6. Taper roller 13A. Shim

bearing 14. Taper roller
7. Drain plug bearing
8. Carrier 15. Bevel drive pinion

Fig. 13—Exploded view of late type Carrara
limited slip front drive axle differential. On earlier
type, discs (10), spacers (11) and side gears (12)

had four tangs Instead of 21 teeth.
1. Adjusting ring
2. Bearing cup & cone 10. Friction disc (inter-
3. Lockplate nal teeth)
4. Ring gear 11. Spacer
5. Bevel drive pinion 12. Side gears
6. Differential case 13. Cross pins

half 14. Thrust washer
7. Set screw 15. Differential pinions
8. Disc carrier ring 16. EHfferential case
9. Friction disc (exter- half

nal tang) 17. Adjusting ring

tighten retaining nuts securely. Measure
and record the bore diameter. This is

10
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SERVICE MANUAL Paragraph 14

dimension (D—Fig. 14). Install pinion
bearing cones and using a fixture as
shown in Fig. 14 or a bolt and washers,
tighten nut to hold bearings tight in
position. Place a 25 mm diameter rod
having a cross hole drilled through it
across bearing bore as shown in Fig. 14.
Using a depth gage, measure from top
of rod to face of inner bearing cone and
record measurement. This is dimension
(Y—Fig. 14). Subtract 25 mm (diameter
of rod) from measurement of depth gage
(Y). Add this to one-half the diameter
of carrier bearing bore (D). This will be
dimension (B). Then, subtract dimen-
sion etched on pinion shaft gear end
from fB) if it is a minus f-l dimension or
add if it is a plus (+) dimension (this
dimension is in millimeters), for result.
This dimension wiU be correct shim
thickness to install between bearing
cone (14—Fig. 12) and pinion shaft gear
(15) for correct pinion shaft protrusion.
Remove bearing cones from carrier.

Install the determined shim (13A) on
pinion shaft. Heat bearing cone (14) to
250° F (120*̂  C) and install on pinion
shaft. Measure shim (13), removed dur-
ing disassembly, and select a shim 0,5
mm thicker and install on pinion shaft.
Install spacer (12) and insert pinion
shaft into position in carrier. Heat bear-
ing cone (6) to 250° F (120° C) and in-
stall on pinion shaft. Install a new
locknut (5) and tighten to a torque of
100 ft.-lbs. (135 N • m). Using a dial in-
dicator, measure pinion shaft end play.
This measurement plus 0.05 mm is the
correct shim thickness to be removed.
Select and install correct shim (13), then
tighten locknut to a torque of 442 ft.-
lbs. (599 N • m). Using a torque wrench,
measure amount of torque needed to
rotate pinion shaft. A torque of 1.5-2.0
in.-lbs. (0.17-0.23 N • m) will be correct
bearing preload. Install new oil seal (2)
in seal retainer (3). DO NOT bottom sejil
in retainer. Install new dust seal (1) un-
til fiush with face of retainer. Lubricate
seals and using new gasket (4), install n;-
tainer. Tighten cap screws to a torque
of 60 ft.-lbs. (82 N • m).

Remove carrier bearings (2—Fig. 13).
Place a match mark across both halveis
of differential case for aid in reassembly.
Straighten lock plates (3), then unbolt
and remove ring gear (4). Separate dif-
ferential case halves (6 and 16). Remove
friction discs (9 and 10), spacer (11) and
side gear (12) and lift out cross pins (13)
with differential pinions (15) and thrust
washers (14). Then, remove second side
gear (12), spacer (11) and friction discs
(9 and 10). Remove set screws (7) and
withdraw disc carrier rings (8).

Clean and inspect all parts and renew
as necessary. Ring gear (4) and pinion
shaft (5) are available only as a matched
set and must be installed as such.

When reassembling, install disc carrier
rings, aligning the set screw holes. In-
stall set screws and tighten to a torque
of 15 ft.-lbs. (20 N • m). Apply one or two
drops of Loctite 290 in set screw holes
after set screws are tightened. Measure
thickness of each friction disc and
renew any measuring less than 0.070
inch (1.77 mm). Measure total thickness
of friction discs (9 and 10) for each side.
Add correct spacer (11) to give a total
thickness of 0.602-0.614 inch (15.3-15.6
mm) for each side. Apply a coating of
grease to spacers and friction discs to
hold them together on side gears dur-
ing assembly. Install side gear with
spacer and friction discs in each dif-
ferential case half. Install cross pins
with differential pinions and thrust
washers on one case half, then install
second case half, aligning match marka
If necessary, heat ring gear to a max-
imum of 400°-450° F(204°-232° C) and
install over dowel pins. Install lockplates
and cap screws and tighten cap screws
to a torque of 88 ft.-lbs. (119 N • m). Bend
lockplates up against cap screw heads.
Heat carrier bearing cones (2) to 250°
F (120° C) and install on differential
case. Install bearing cups on cones and
place differential in position in carrier.
InstaU bearing support caps (9—Fig. 12)
aligning match marks on carrier and
caps. Install support bracket (10), install
retaining nuts and tighten nuts lightly.
Make certain there is some clearance
between ring gear and pinion. Install
bearing adjusting rings (1 and 17—Fig.
13) and turn them in against carrier
bearings. Tighten retaining nuts on sup-
port bracket to 442 ft.-lbs. (599 N m)
torque.

Turn adjusting ring clockwise on ring
gear side until ring gear contacts pinion
shaft. Turn adjusting ring on opposite
side clockwise until all clearance in the
bearings is removed. Clearance is
removed when the acyusting ring
becomes difficult to turn. Attach a dial
indicator to carrier and check ring gear

to pinion backlash which should be
0.006-0.010 inch (0.15-0.25 mm). Tb in-
crease backlash, turn ac^usting ring on
ring gear side counterclockwise one
notch and opposite ring clockwise one
notch. If necessary, repeat procedure
until backlash is correct. At^justment is
opposite to decrease backlash.

When backlash is correct, turn each
adjusting ring clockwise one notch to
preload carrier bearings. Install ad-
justing ring locks and tighten cap screws
to a torque of 18 ft.-lbs. (25 N • m).

Use new gasket (11—Fig. 12) and in-
stall assembly in axle housing. Tighten
retaining nuts to a torque of 144 ft.lbs.
(195 N • m).

The balance of reassembly is the
reverse of disassembly procedure. After
installation, fill axle and differential
housing to level plug opening. Capacity
is 16 U S. quarts (15 L). Use GL5 85/140
EP gear oil. Manufacturer recommends
that oil in front drive axle be changed
each 1000 hours of operation.

FRONT DRIVE SHAFT

Models 2094 and 2294
So Equipped

14. R&R AND OVERHAUL. TD
remove the front drive shaft, first un-
bolt and remove drive shaft shield
(4—F^. 15). Remove cap screws (14) and
separate cross and bearing assemblies
from front and rear yokes (5 and 1).
Remove lube fittings (8 and 12). Remove
cap screws (9 and 13) and separate cross
and bearing assemblies (7 and 11) from
drive shaft (10). Cross and bearing units
(7 and 11) are serviced only as
assemblies.

Reassemble and reinstall by reversing
disassembly and removal procedures.
Tighten cap screws (9 and 13) to a
torque of 37-49 ft.-lbs. (50-66 N • m) and
cap screws (14) to a torque of 35-42 ft.-
lbs. (48-57 N • m).

Fig. 14—Dlagram showing
method of securing pinion
bearings In carrier to allow
depth gage measurement to

be taken. Refer to text.
ROD

BEARING
CARRIER

IXTURE
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Paragraph 15 CASE/INTERNATIONAL

TRANSFER GEARBOX

Models 2094 and 2294
So Equipped

15. R&R AND OVERHAUL GEAR-
BOX. Tb remove the transfer gearbox,
remove drain plug at bottom of gearbox
and drain oil. Unbolt and remove drive
shaft shield and front drive shaft.
Remove nut (3—Fig. 15), washer (2) and
yoke (1). Disconnect control cable from
shift lever {9—Fig. 16). Place a floor jack
under gearbox, remove mounting cap
screws and lower gearbox from tractor.

Drive out groove pin (13) and remove
shift lever (9). Unbolt and remove bot-
tom cover (34) and gasket (35). Drive out
roll pins (15) and remove shaft (14) and
shift fork (11) and pads (12). Remove oil
seal (10). Unbolt and remove rear cover
(39) with " 0 " ring (38) and shims (36
and 37). Unbolt and remove seal re-
tainer (31) and oil seal (32). InstaU
washer and nut on output shaft (26). At-
tach a slide hammer puller and pull
shaft out until bearing cup (30) is free
of housing. Using a suitable puller,
remove bearing cone (29). Remove out-
put shaft assembly out through bottom
opening. Remove snap ring (25) and
carefully slide shift collar (23) from
shaft.

NOTE: Hold a shop towel around shaft as
collar is removed to catch detent balls (27)
and springs (28).

Press shaft from gear (22), thrust
washer (20) and bearing cone (19).

Remove nut (6) from idler shaft (2),
then press shaft out of front bearing (7),
rear bearing (4) and idler gear (3). Watch
for ball (1) which may fall out of shaft.
Remove bearing cups (5, 8 and 18) from
housing, if necessary.

Clean and inspect all parts and renew
any showing excessive wear or other
damage. Bushing (21) is available only
with output gear (22),

When reassembling, install bearing
cups (5, 8 and 18), if removed. InstaU
rear bearing cone (4) in cup (5) and
place idler gear (3) with slot for ball (1)
up, in position on rear bearing. Install
idler shaft (2) and press into gear and
bearing until ball hole is just above gear
face. Place ball in position in idler shaft
and press shaft fully into idler gear. Heat
bearing cone (7) to 250° F (120*=* C) and
install on idler shaft. Install a new nut
(6) and tighten finger tight. Using a dial
indicator, measure idler shaft end play.
Correct end play is 0.001-0.004 inch
(0.025-0.102 mm). Ac^ust nut to obtain
correct end play, then lock nut in place
by bending edge of nut into slot in shaft.
Use grease to stick the three springs (28)
and balls (27) in holes in shaft (26).

Tighten a worm drive hose clamp
around the shaft to hold detent balls in
position. Place shift collar (23) in posi-
tion on shaft. Using a plastic hammer,
drive shift collar into place over the de-
tent balls and remove hose clamp. Install
snap ring (25) in front of shift coUar and
place gear (22) and thrust washer (20)
on rear of shaft. Heat bearing cone (19)
to 250*̂  F (120° C) and install on shaft.
Install shaft assembly through bottom
cover hole. Heat front bearing cone (29)
to 250° F (120° C) and install on front
of shaft. Install front bearing cup (30).
Install new oil seal (32) in retainer (31)
until seal is about 0.125 inch (3.175 mm)
below face of retainer. Apply Loctite

504 gasket eliminator on front cover,
lubricate Up of oil seal and instaU re-
tainer. Tighten cap screws to a torque
of 36 ft.lbs. (49 N • m). InstaU rear cover
(39), " 0 " ring (38) and original shims (36
and 37). Tighten cap screws to a torque
of 36 ft.-lbs. (49 N • m). Use a dial in-
dicator to measure output shaft end
play. Correct end play is 0.003-0.005
inch (0.076-0.127 mm). Add or remove
shims (36 and 37) as required to obtain
correct end play. A 0.002 inch (0.05 mm)
thick shim wiU change end play about
0.0015 inch (0.038 mm). A 0.005 inch
(0.127 mm) thick shim wiU change end
play about 0.004 inch (0.102 mm).

Fig. 15—Exploded view of
drive shaft assembly used
with Cairaro front drive axle.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.

Rear yoke
Washer
Nut
Drive shaft shield
Front yoke
Lube fitting
Cross & bearing assy.
Lube fitting
Cap screw
Drive shaft
Cross & bearing assy.
Lube fitting
Cap screw
Cap screws

Ffg. 16—Exploded view of
transfer gearbox for front-

wheel drive.
1. Ball
2. Shaft
3. Idler gear
4. Bearing cone
6. Bearing cup
6. Nut
7. Bearing cone
8. Bearing cup
9. Shift lever

10. OUseal
11. Shift fork
12. Pad (2)
13. Groove pin
14. Shaft
15. Roll pins
16. Dowel ring
17. Housing
18. Bearing cup
19. Bearing cone
20. Thrust washer
21. Bushing
22. Output gear
23. Shift collar
24. Cup plug
26. Snap ring
26. Output shaft
27. Detent ball (3)
28. Detent spring (3)
29. Bearing cone
30. Bearing cup
31. Seal retainer
32. OUseal
33. Drain plug
34. Bottom cover
36. Gasket
36. Shim, 0.002 in.

(0.06 mm)
37. Shim, 0.005 in.

(0.13 mm)
38. "O" ring
39. Rear cover
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SERVICE MANUAL

If necessary to renew cup plug (24),
apply a light coat of Permatex No. 2 to
plug and drive plug in until flush with
outside of housing. Install a new oil seal
(10) with lip to inside. Install shift pads
(12) in shift fork (11), then install fork
assembly and shaft (14) in housing.
Secure with roll pins (15). Use new
gasket (35) and install bottom cover (34).
Tighten cap screws to a torque of 7 ft.-
lbs. (10 N • m). Install shift lever (9) and
secure with groove pin (13).

Apply Loctite 504 gasket eliminator
on mounting surface of gearbox. Using:
a floor jack, raise gearbox into position.
Install mounting cap screws and tighter
to a torque of 106-127 ft.-lbs. (144-172
N • m). Connect control cable to shift
lever. Install rear yoke (1—Fig. 15),
washer (2) and nut (3). Tighten nut to
a torque of 280-340 ft.-lbs. (379-461
N • m). Reinstall drive shaft and tighten
cap screws to a torque of 35-42 ft.-lbs.
(48-57 N • m). Install drive shaft shield.
Fill transmission and transfer gearbox to
correct level with Hy-Tran Plus fluid.

16. R&R AND OVERHAUL INPUT
SHAFT. Tb remove the input shaft for
the transfer gearbox, first split tractoi
between the torque tube and transmis-
sion case as outlined in paragraph 161.
Drive a small chisel under edge of nut
(5—Fig. 17) to unstake the nut from slots
in shaft. Remove nut from input shaft.
Remove the three cap screws (8) and
remove input shaft assembly from
torque tube.

Place housing in a press and press
shaft from bearing cone (6) and hous-
ing (9). Remove seal rings (13), then
press shaft from bearing cone (12). If
necessary, use a suitable puUer to
remove bearing cups (7 and 11) from
housing.

Clean and inspect all parts and renew
any showing excessive wear or other
damage.

When reassembling, press bearing
cups into housing until bottomed. Heat
bearing cone (12) to 250° F (120° C) and
install on input shaft. Carefully install
seal rings (13) in grooves on shaft, mak-
ing certain that the hooked ends are
engaged. Place shaft and bearing in
housing. Heat bearing cone (6) to 250°
F (120° C). Install new nut (5) and
tighten nut until it is against bearing
cone (6). Use a dial indicator and check
input shaft end play. Correct end play
is 0.001-0.004 inch (0.025-0.102 mm).
Adjust nut as required to obtain correct
end play. Then, stake edge of nut in slots
in shaft.

Install input shaft assembly in the
torque tube and tighten cap screws to
a torque of 149-179 ft.-lbs. (201-243
N-m). Refer to paragraph 163 and
reassemble tractor.

TIE ROD AND TOE-IN

Models With Carraro
Front Drive Axie

17. Tbe-in should be 0.0-0.060 inch
(0.0-1.5 mm) and is ac^usted by
lengthening or shortening threaded tie
rod ends equally. Tie rod ends are serv-
iced as a complete unit only.

13

Fig. 17—Exploded view of transfer gearbox Input
shaft assmnbly which Is located In the torque

tube.
1. Lubrication tube 8, Cap screw (3)
2. Straight fitting 9. Housing
3. "O" ring 10. Dowel ring (3)
4. Elbow fitting U. Bearing cup
5. Nut . 12. Bearing cone
6. Bearing cone 13. Seal rings
7. Bearing cup 14. Input shaft

Paragraphs 16-18

FRONT-WHEEL
DRIVE

(ZF AXLE)

DRiVE AXLE ASSEiMBLY
AND SUPPORT

iModel 2294 So Equipped

18. REMOVE AND REINSTALL. Tb
remove the front drive axle assembly,
place transmission in PARK and secure-
ly block rear wheels. Unbolt and remove
drive shaft shield and the front drive
shaft assembly. Disconnect steering
cylinder lines and cap or plug all open-
ings. Loosen front wheel to hub nuts on
both wheels. Install a side frame jack
CAS-10500-1 or front split stand
CAS-10749 on each side of tractor. Raise
front of tractor until front wheels are
off the ground. Remove wheel nuts and
using a hoist, remove front wheels.
Place a floor jack or special axle carrier
CAS-10500-4 under front axle. Remove
cap screw (5—Fig. 18), washer (4) and
spacer (3). Then, remove pivot shaft (2)
and thrust washers (6 and 9). Lower ax-

Flg. 18—Front support and
axle housing used on Model
2294 equipped with ZF front

drive axle.
Front support
Pivot pin
Spacer
Washer
Cap screw
Thrust washers (steel)
Bushings
Axle housing
Thrust washers (nylon)

1.
2.

4.
5.

7.
8.

l^
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Paragraph 19 CASE/INTERNATIONAL

le (floor jack) or raise tractor (axle car-
rier) and roll assembly forward from
tractor. Inspect bushings (7) and renew
as necessary. When installing new
bushings, apply a coat of Loctite Anti-
Seize to bore in axle housing. Freeze
bushings in dry ice and carefully instaU
flush to 1/16 inch (1.6 mm) below the
face of axle housing.

Tb remove front support (1—Fig. 18),
disconnect headlight wiring, then
remove hood, grille and side panels.
Remove radiator as outlined in
paragraph 90. Attach a hoist to front
support, then unbolt and remove.

Reinstall front support by reversing
the removal procedure. Tighten front
support mounting bolts to a torque of
380-450 ft.-lbs. (515-610 N • m).

Inspect thrust washers (6 and 9) for
excessive wear and renew as necessary.
Reinstall axle assembly to front support.
Make sure nylon thrust washer (9) is in-
stalled between steel thrust washers (6),
Use as many additional steel washers as
possible at rear side of axle housing (8)
to shim axle housing forward. Secure
pivot shaft (2) in place with spacer (3),
washer (4) and cap screw (5), tightened
to 93-112 ft.lbs. (126-152 N • m) torque.
Connect steering cylinder lines and
reinstall drive shaft. Tighten drive shaft
bolts and nuts to a torque of 45-54 ft.-
lbs. (61-73 N-m). InstaU drive shaft
shield. Install front wheels and remove
jacks. Tighten front wheel to hub nuts
to a torque of 400-480 ft.-lbs. (542-650
N-m).

Fig. 20—Exploded view of
pivot housing and com~
ponents used on ZF front

drive axle.
L Oil seal
2. Dust seal
3. Wear ring
4. Pivot pin (lower)
5. Pivot housing
6. Pivot pin (upper)
7. Shim
8. Sleeve bearing
9. OUseal

10. Snap ring
11. "U" joint assy.
12. Snap ring
13. Axle shaft
14. Oil seal
15. Sleeve tearing
16. "O" ring
17. Seal cap
18. Bearing cone
19. Bearing cup
20. Cup plug
21. Axle housing
22. Drain plug
23. FiU & level plug

WHEEL HUB AND PLANETARY

Model 2294 So Equipped

19. R&R AND OVERHAUL. Tb
remove the wheel hub and planetary,
support axle housing and remove wheel
and tire assembly. Rotate wheel hub un-
til drain plug (9—Fig. 19) is at bottom,
remove plug and drain oil. Remove the

Fig. 19—Exploded view of
wheel hub and planetary unit
used on ZF front drive axle.

1. Slotted nut
2. Lockplate
3. Ring gear
4. "O" ring
6. Bearing cup & cone

(outer)
6. Hub
7. Bearing cup & cone

(inner)
8. Socket head screw
9. Drain plug

10. Planetary carrier
11. Retaining rings
12. Planetary gear
13. RoUer bearing
14. Snap ring
15. Thrust washer
16. Snap ring
17. Sun gear A shaft
18. Splined thrust washer
19. Thrust washer

two socket head screws (8), then remove
planetary carrier (10). Unbolt and
remove lockplate (2). Using a spanner
wrench CAS-1762 or equivalent, remove
slotted nut (1). Remove ring gear (3),
outer bearing cone (5), hub (6) and in-
ner bearing cone (7). If necessary,
remove bearing cups (5 and 7) and oil
seal ( 1 - Fig. 20) and dust seal (2) from
hub. Sun gear (17—Fig. 19) is secured to
axle shaft '*U" joint (11-Fig. 20) with
a snap ring (10). If necessary to remove
sun gear, remove pivot housing (5) as
outlined in paragraph 20. Ib remove the
planetary gears (12-Fig. 19), remove
snap rings (14) and slide gear and bear-
ing assemblies from carrier (10). Remove
tapered retaining ring (11) and slide
bearing (13) from gear (12). Repeat
operation for other two gears. Remove
thrust washer (15) from center of
carrier.

Clean and inspect all parts and renew
any showing excessive wear or other
damage. Remove snap ring (16) and
check condition of splined thrust
washer (18) and thrust washer (19).
Renew as necessary and reassemble on
sun gear. Reinstall bearings (13) in
planetary gears (12) and install retain-
ing ring (11) with wide side of ring
towards bearing. Install gear assemblies
and secure with snap rings (14).

Ib adjust end play of axle shaft and
sun gear, make certain thrust washer
(15) is removed from carrier (10). Ib
determine dimension (A—Fig. 21) which
is the distance from thrust washer seat
to mounting flange of planetary carrier,
install special tool CAS-1764 on thrust
washer seat. The length of this tool

14

www.maskinisten.net

https://truckmanualshub.com/



SERVICE MANUAL Paragraph 20

(dimension B) is stamped in mm on tool.
Place special tool CAS-1765 across
mounting flange of planetary carrier.
Using a depth gage through hole in tool
CAS-1765, measure distance (C) to end
of tool CAS-1764. Measure diameter of
tool CAS-1765 (dimension D). Subtract
dimension (D) from dimension (C) to ob-
tain dimension (E). Add dimension (E)
to dimension (B) to obtain dimension
(A). Record this dimension. Ib deter-
mine dimension (F—Fig. 22) which is the
distance from the end of the sun gear
shaft to the face of the mounting flange
of the planetary hub, push sun gear in-
ward as far as possible. Assemble special
tool legs CAS-1763 to tool CAS-1765 and
hold against mounting flange of
planetary hub. The length of this special
tool assembly dimension (G) is stamped
in mm on the legs. Using a depth gage
through hole in tool CAS-1765, measure
distance (H) to end of sun gear. Subtract
dimension (H) from dimension (G) to ob-
tain dimension (F). Then, subtract
dimension (F) from dimension (A—Fig.
21) to obtain the total distance axle
shaft and sun gear is free to travel. Cor-
rect end play of axle shaft and sun geair
is 0.012-0.024 inch (0.3-0.6 mm). Sub-
tract correct end play from the
predetermined distance axle shaft and
sun gear is free to travel to determine
correct thickness of thrust washer
(15—Fig. 19) to be instaUed. Thrust
washers are available in thicknesses of
0.059, 0.067, 0.079, 0.087, 0.098 and
0.118 inch (1.5, 1.7, 2.0, 2.2, 2.5 and 3.0
mm).

When reassembling, install new wear
ring (3—Fig. 20) and bearing cone
(7—Fig. 19) on pivot housing. If re-
moved, install bearing cups (5 and 7) in
hub (6). Install new oil seal (1—Fig. 20)
and dust seal (2) in hub. Lubricate seal
and install hub and outer bearing cone
(5—F ĝ. 19). Install dng gear (3) and slot-
ted nut (1). Using a spanner wrench
CAS-1762 tighten slotted nut until a roll-
ing torque of 8.9-13.3 ft.-lbs. (12-18
N • m) with new bearings or 6.7-8.9 ft.-
lbs. (9-12 N ' m) with used bearings is re-
quired to rotate hub. Use special tool
CAS-1768 to check rolling torque. When
rolling torque is correct, secure with
lockplate (2) and cap screws tightened
to a torque of 70 ft.-lbs. (96 N • m). In-
stall new *'O*' ring (4) on hub (6). Use
grease to stick predetermined thrust
washer (15) in place in carrier (10), then
install carrier on hub. Install the two
socket head cap screws (8) and tighten
to a torque of 70 ft.-lbs. (96 N-m).
Rotate hub until the filler (drain) hole
is horizontal to center of hub. Fill hub
with lubricant to filler plug opening.
Capacity is 1.5 U.S. quarts (1.4 L). Use
GL5 85/140 EP gear oil. InstaU plug (9).
Install wheel and tire assembly and

tighten wheel to hub nuts to a torque
of 400-480 ft.-lbs. (542-650 N • m). Lower
tractor to the ground.

PIVOT HOUSING AND
AXLE SHAFT

Model 2294 So Equipped

20. REMOVE AND REINSTALL. Tb
remove the pivot housing (5—Fig. 20),
first remove the wheel hub and
planetary as outlined in paragraph 19.
Remove snap ring (16—Fig. 19), splined
thrust washer (18) and thrust washer
(19) from sun gear (17). Disconnect tie
rod end from arm on pivot housing. Un-
bolt upper and lower pivot pins (6 and
4—Fig. 20), then remove pivot pins with
*'O'* rings (16), seal caps (17) and bear-
ing cones (18). Keep shims (7) with up-
per pivot pin. Remove pivot housing (5),
then withdraw sun gear, '^U" joint and
axle shaft assembly from axle housing.
Drive out cup plugs (20) and remove
bearing cups (19). Remove bearing cones
(18), seal caps (17) and **0*' rings (16)
from pivot pins. Remove oil seals (9 and
14) and if necessary, remove sleeve
bearings (8 and 15).

Loosen snap ring (10) in * *U" joint and
remove sun gear. Loosen snap ring (12)
in "U' * joint and remove axle shaft (13).
Clean and inspect all parts and renew
any showing excessive wear or other
damage. **U*' joint (11) is available only
as a complete assembly. Reassemble sun

gear and axle shaft to "U*' joint by
reversing disassembly procedure.

If removed, install sleeve bearings (8
and 15). Install new oil seals (9 and 14)
with lips of seals toward sleeve bearings.
Install cup plugs (20) and bearing cups
(19) in axle housing. Lubricate lips of
seals (9 and 14), then insert axle shaft
into axle housing. Make certain axle
shaft splines engage splines in differen-
tial side gears. Install new " 0 " rings
(16), seal caps (17) and bearing cones (18)
on pivot pins and lubricate bearing
cones with lithium grease. Carefully in-
stall pivot housing (5) over sun gear and
axle housing. Install lower pivot pin
assembly and tighten cap screws finger
tight. Install upper pivot pin assembly
with original shim (7) and cap screws
tightened finger tight. Tbrque the bot-
tom cap screws first, then the upper cap
screws to 140 ft.-lbs. (190 N • m). Check
swing resistance with a torque wrench
which should be 16-21 ft.-lbs. (21-28
N * m) with new bearings or 8-10.5 ft.-
lbs. (10.5-14 N • m) for used bearings. Ad-
just swing resistance by using alternate
shim thickness. Shims are available in
thicknesses of 0.024, 0.039, 0.055,
0.063, 0.071 and 0.079 inch (0.6, 1.0,
1.4, 1.6, L8 and 2.0 mm).

Install thrust washer (19-Fig. 19),
splined thrust washer (18) and snap ring
(16). Reinstall wheel hub and planetary
as outlined in paragraph 19. Connect tie
rod end to steering arm on pivot hous-
ing and tighten nut to 148 ft.-lbs. (200

N • m) torque.

— H

Fig. 21—Vlaw of apaelal toola uaad to datarmlna
dimanalon (A} from mounting flanga ofplanatary
carriar to aaat of thruat waahar. Rafar to taxt for

procaduraa.

Fig. 22—Vlaw of apaelal toola uaad to datarmlna
dimanalon (F} from flanga of hub to and of aun

gaar ahaft. Rafar to taxt for procaduraa.
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Paragraph 21 CASE/INTERNATIONAL

DIFFERENTIAL AND
BEVEL DRIVE GEARS

Model 2294 So Equipped

21. R&R AND OVERHAUL. Ib
remove the front differential assembly,
place transmission in PARK and secure-
ly block rear wheels. Unbolt and remove
drive shaft shield and front drive shaft
assembly. Raise front of tractor and sup-
port each end of axle housing with jack
stands. Unbolt and remove front wheels.
Disconnect steering cylinder lines and
cap or plug all openings. Disconnect tie
rod ends from steering arms on pivot
housings. Remove drain plug (22—Fig.
20) and drain oil from axle housing. At-
tach a hoist to planetary hub. Unbolt
and remove upper and lower pivot pins
(6 and 4) with bearing cones. Keep shim
(7) with upper pivot pin. Remove
planetary, pivot housing and axle shaft
from each end of axle housing. Place a
floor jack under differential assembly,
remove differential cap screws and in-
staU a guide stud at each side of dif-
ferential housing. Separate differential
housing from axle housing and using the
floor jack, remove assembly from
tractor.

Ib disassemble, remove lock pins
(16—Fig. 23) from adjusting nuts (9 and
15). Remove the adjusting nuts and
bearing cups (10 and 14). Using a
suitable puller, remove bearing cones (11
and 13). Remove cotter pins (21), then

15

pry off lockplates (26). Remove cap
screws (22 and 25) and separate dif-
ferential case halves (28 and 40).
Remove differential pinions (34), cross
pins (35) and thrust washers (33).
Remove ring gear (27) and differential
case half (28) assembly first, then
remove differential case half (40)
assembly. Remove side gear (36), thrust
disc (37), friction discs (38) and friction
plates (39) from differential case half
(40). Remove side gear (32), thrust disc
(31), friction discs (29) and friction
plates (30) from differential case half
(28). Ring gear (27) is secured to dif-
ferential case half (28) by four sets of
double spring pins (23 and 24). Use a
press to remove case half from ring gear.

Rfemove nut (1), washer (2) and drive
yoke (3) with seal cover (4). Drive bevel
pinion shaft (20) out of bearing cone (6)
and remove pinion with spacer (8) and
bearing cone (19). Remove oil seal (5)
and bearing cone (6) from differential
housing (12). Using a press, remove bear-
ing cone (19) and spacer (8) from bevel
pinion shaft. Drive bearing cups (7 and
18) from differential housing, then
remove shims (17).

Clean and inspect all parts and renew
any showing excessive wear or other
damage. Bevel drive pinion (20) and ring
gear (27) are available only as a matched

Fig. 23—Exploded view of
limited slip differential and
bevel drive gears assembly
used on ZF front drive axle.
Note steering cylinder Is
removed from differential

housing.
Nut
Washer
Drive yoke
Seal cover
OUseal
Bearing cone
Bearing cup
Spacer
AcUusting nut
Bearing cup
Bearing cone
Differential housing
Bearing cone
Bearing cup
Adjusting nut
Lock pin
Shim
Bearing cup
Bearing cone
Bevei drive pinion
Cotter pin
Cap screw (drilled head)
Spring pin
Spring pin
Cap screw
Lockplates
Ring gear
Differential case half
Friction discs (internal
teeth)
Friction plates (external
tang)
Thrust disc
Side gear
Thrust washer (4)
Differential pinion (4)
Cross pins (2)
Side gear
Thrust disc
Friction discs (internal
teeth)
Friction plates (external
tang)

40. Differential case half

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

31.
32.
33.
34.
35.
36.
37.
38.

39.

set as are the differential case halves (28
and 40).

Tb install and ac ĵust bevel drive pinion
position, proceed as follows: Install
bearing cups (7 and 18) without shims
(17) in differential housing (12). Install
bearing cone (19) over rod end of special
tool CAS-1770 and install in differential
housing. Install bearing cone (6) on
other half of special tool and install in
housing. Tighten tool by hand until
bearing cones are seated in bearing cups
(all end play removed). Install pilot discs
CAS-1771 in carrier bearing bores in dif-
ferential housing. Insert special tool
CAS-1765 through the pilot discs. Using
a feeler gage, measure the distance be-
tween end of tool CAS-1770 and tool
CAS-1765. Add this distance to the
metric dimension stamped on tool
CAS-1770, then add ^A the diameter of
tool CAS-1765. Subtract the metric
dimension on end of bevel drive pinion
from the previously determined sum to
obtain thickness of shim (17) to be in-
stalled behind bearing cup (18). Shims
are available in thicknesses of 0.004,
0.008, 0.012 and 0.020 inch (0.1, 0.2, 0.3
and 0.5 mm). Remove special tools and
bearing cones, then remove bearing cup
(18). InstaU the previously determined
shim pack (17) and reinstaU bearing cup
(18). Heat bearing cone (19) to 250° F
(120*̂  C) and install on bevel drive pinion
(20) until seated. Install drive pinion and
bearing cone in differential housing and
install new spacer (8). Heat bearing cone
(6) to 250'=* F (120^ C) and install on
bevel drive pinion. Install new oil seal
(5) with lip towards bearing cone (6). If
bearing cover (4) is damaged, press old
cover off and a new cover on drive yoke
(3). Install drive yoke and washer (2) on
bevel drive pinion. Apply Loctite to
threads of nut (1), then install and
tighten nut until a rolling torque of
1.5-2.2 ft.-lbs. (2.0-3.0 N • m) is required
to rotate bevel drive pinion.

Tb reassemble the ring gear and dif-
ferential, proceed as follows: If spring
pins (23 and 24) have been removed or
if new differential case is being in-
stalled, refer to Fig. 24 and install spring
pins as shown. Install large spring pins
(24—Fig. 23) until seated with slot in
pins aligned with bolt circle. Then, in-
stall small spring pins (23) until flush
with top of large pins with slots 180
degrees from slots in large pins. Heat
ring gear (27) to 400^-450° F (204°-232<=*
C) and install on differential case half.
Double spring pins must enter the four
smaller holes in ring gear. Place dif-
ferential case half (28) on bench with
open side upward. Install friction plates
(30), friction discs (29), thrust disc (31)
and side gear (32) in the case half. Then,
install cross pins (35), differential pin-
ions (34) and thrust washers (33) in the
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SERVICE MANUAL Paragraphs 22-24

case half. Hold three of the differential
pinions in place and using a dial in-
dicator, check backlash between fourth
pinion and side gear. Correct backlash
is 0.008-0.012 inch (0.2-0.3 mm). Adjust
backlash, if necessary, by selecting a
thicker or thinner thrust disc (31).
Thrust discs are available in thicknesses
of 0.110, 0.114 and 0.118 inch (2.8, 2.9
and 3.0 mm). Install thrust disc with
abrasive side towards friction plate.
Repeat this procedure and acjyust
backlash using opposite half of differen-
tial (36 through 40).

Install differential case half (40)
assembly in differential housing first,
then install differential case half (28)
assembly. Install cross pins (35), pinions
(34) and thrust washers (33) and align-
ing part number on case halves, assem-
ble differential. Install drilled head cap
screws (22) on each side of spring pins
and install cap screws (25) in remaining
holes. Tighten cap screws to a torque of
110 ft.-lbs. (150 N • m). Install lockplates
(26) and use a 19 mm socket to drive
plates over cap screw heads. Install cot-
ter pins (21) in drilled head cap screws
(22).

Heat bearing cones (11 and 13) to 250"
F (120° C) and install on differential
case. Install bearing cups (10 and 14) and
ac^usting nuts (9 and 15). While main-
taining some backlash between ring
gear and bevel drive pinion, tighten ad-
justing nuts to remove all side play of
differential. Then, tighten one a^justinjg
nut two notches to obtain a preload of
2.2-2.9 ft.-lbs. (3.0-4.0 N • m). Check the
metric backlash dimension on rim of
ring gear which should be 0.20-0.28
mm. Loosen one acyusting nut and
tighten the other adjusting nut one
notch at a time to obtain correct
backlash. Secure acyusting nuts with
lock pins (16).

Clean mounting flanges of differential
housing and axle housing with Loctite
Safety Solvent. Apply Loctite Gasket

Eliminator to mounting flange of axle
housing and install a guide stud at each
side of housing opening. Slide differen-
tial assembly over guide studs and into
position. Tighten cap screws and nuts to
a torque of 185 ft.-lbs. (250 N • m).

Install new oil seals (14—Fig. 20) in
each end of axle housing and carefully
reinstall pivot housing and planetary
assemblies by reversing disassembly pro-
cedures. Connect steering lines and tie
rod ends and reinstall front drive shaft
and shield. Install front wheels and
lower tractor to ground. Fill front axle
housing to level plug (23) opening with
GL5 85/140 EP gear oU. Capacity is 9 U.
S. quarts (8.5 L).

FRONT DRIVE SHAFT

Model 2294 With ZF
Front Drive Axle

22 . R&R AND OVERHAUL. Tb
remove the front drive shaft first
remove drive shaft shield (15—Fig. 25).
Remove cap screws (7) and separate
cross and bearing assemblies (6) from
front and rear yokes (14 and 1). Remove
lube fittings (4). Remove cap screws (5)
and separate cross and bearing
assemblies (6) from drive shaft (8) and

slip yoke (12). Unscrew cap (9) and
remove slip yoke from drive shaft.

When reassembling, renew felt
washer (10) and seal ring (11). Flanges
on drive shaft and slip yoke (12) must
be parallel. Cross and bearing units are
serviced only as assemblies. The balance
of reassembly is the reverse of
disassembly procedure. Tighten cap
screws (5 and 7) to a torque of 45-54 ft.-
lbs. (61-73 N-m). Install drive shaft
shield (15).

TRANSFER GEARBOX

Model 2294 So Equipped

23. The transfer gearbox and input
shaft is the same as outlined in the Car-
raro front drive axle. For service infor-
mation refer to paragraphs 15 and 16.

TIE RODS AND TOE-IN

Model 2294 With ZF
Front Drive Axie

24. Tbe-in should be 0-3/16 inch
(0.0-4.763 mm) and is adjusted by turn-
ing the threaded studs between steer-
ing cylinder rod and tie rod ends. Both
sides must be a(yusted equally.

Fig. 24—Install double spring pins In differential
case haif as shown. Refer to text.

Fig. 25—Exploded view of front drive shaft assembly used with ZF front drive axie.
1. Rear yoke 5. Cap screws 8. Drive shaft 12. Slip yoke
2. Washer 6. Cross & bearing 9. Cap 13. Lube fitting
3. Nut assy. 10. Felt washer 14. Front drive yoke
4. Lube fitting 7. Cap screws ' 11. Seal ring 15. Drive shaft shield
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Paragraphs 25-27

POWER STEERING
SYSTEM

All models are equipped with
hydrostatic power steering using a
Ross steering unit and an 8 gpm (30.3
Lymln.) gear type hydraulic pump as the
power source. One doubie acting
cyiinder (standard or ZF front drive ax-
ies) or two doubie acting cyiinders
(Carraro front drive axie) are used.

FLUID AND BLEEDING

All Models

25. The transmission and hydraulic
system fluid is used in the power steer-
ing system. A dipstick located at the left
rear of the tractor rear housing indicates
fluid level. Use Hy-Tran Plus fluid in all
models. Refer to CONDENSED SERVICE
DATA tables for reservoir capacity and
to HYDRAULIC SYSTEM SECTION for
additional hydraulic system informa-
tion.

Steering hydraulic circuit is combin-
ed with brake circuit and dual filter unit
is located on right front side of transmis-
sion housing on Models 2090,2290,2094
and 2294 and at bottom front of
transmission housing on Models 2390,
2590, 2394 and 2594. See Figs. 26 and
27 for exploded view of filter
assemblies. Tractors are provided with
a dash-mounted warning light, and
filter elements should be renewed after
first 20 hours of operation and when
TRANS FILTER warning light flashes.
Filters should be 10 to 12 micron rating.
Relief valves (4—Fig. 26 and 27) should
be tightened finger tight plus y^ turn on
all models. Wing nut (1—Fig. 27) should
be tightened finger tight plus V4 turn on
Models 2390, 2590, 2394 and 2594.
Filter cover bolts should be tightened to
35-42 ft.-lbs. (48-57 N • m) torque on all
models.

To bleed the steering hydraulic
system, run engine at half throttle and
turn steering wheel from lock to lock
several times until steering action is
firm. Brake hydraulic system should also
be bled as outlined in paragraph 185,

TROUBLESHOOTING

All Models

26. The following table lists some of
the troubles which may occur in the
operation of the power steering system.

1. No power steering or steers slowly.
a. Binding mechanical linkage.
b. Excessive load on front wheels

and/or air pressure low in front
tires.

c. Steering cylinder piston seal
faulty or cylinder damaged.

d. Faulty power steering supply
pump.

2. Will not steer manually.
a. Binding mechanical linkage.
b. Excessive load on front wheels

and/or air pressure low in front
tires.

c. Pumping element in hand pump
faulty.

d. Faulty seal on steering cylinder
or cylinder damaged.

3. Hard steering through complete
cycle.
a. Low pressure from supply

pump.
b. Internal or external leakage.
c. Faulty steering cylinder.
d. Binding mechanical linkage.
e. Excessive load on front wheels

and/or air pressure low in front
tires.

f. Cold hydraulic fluid.
4. Momentary hard or lumpy

steering.
a. Air in power steering circuit.

SYSTEM OPERATING PRESSURE
AND RELIEF VALVE

All Models

27. The power steering operating
pressure is controlled by a relief valve
contained in brake valve housing. Relief

CASE/INTERNATIONAL

pressure should be 2000-2250 psi
(13790-15510 kPfei) for aU models.

1b test steering relief pressure using
a CAS-10280 flowmeter or equivalent,
install outlet hose from flowmeter into
transmission filler neck, then install a
tee fitting between outlet hose on gear
pump and pump. Install inlet hose of
flowmeter to tee connector on pump.
Close load valve on flowmeter, start and
run tractor at 2000 rpm until hydraulic
fluid reaches operating temperature of
approximately 110° to 120° F (43°-49°
C). Turn steering wheel to either left or
right lock position and hold. Observe
relief pressure on flowmeter pressure
gage. If pressure is incorrect, ac ĵust-
ment is accomplished by loosening jam
nut (14—Fig. 28) on power brake valve
and turning steering pressure ac^justing
screw (15) as required. TYiming adjusting
screw clockwise will increase pressure.
Turning screw counterclockwise will
decrease pressure. When correct
pressure is obtained, tighten locknut.

0. 2$—Exploded vfew of hydraulic system filter
assembly on Models 2090, 2290, 2094 and 2294

tractors.
1. Transmission

housing 4. Bypass valve
5. Gasket2. Filter elements

3. Rod 6. Cover

Fig, 27—Exploded view of hydraulic system filter
assembly on Models 2390, 2590, 2394 and 2594

tractors,
1. Wing nut
2. Retainer 6. Stud
3. Filter element 7. Gasket
4. Relief valve 8. Cover
5. Stud 9. Drain plugs
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SERVICE MANUAL Paragraphs 28-31

OPERATIONAL TESTS

All Models

The following tests are valid only
when the power steering is completely
void of any air. If necessary bleed
system as outlined in paragraph 215
before performing operational tests.

28. HAND PUMP. With power steer-
ing supply pump inoperative, (engine
not running), attempt to steer manual-
ly in both directions.

NOTE: Manual steering with power steer-
Ing supply Inoperative will require high
steering effort. If manual steering can be ac^
compllshed with supply pump Inoperative),
tt can be assumed that the manual steering
pump wlii operate satisfactorily with the
suppiy pump operating.

29. STEERING WHEEL SUP (CIB-
CUrr TEST). Steering wheel slip is the
term used to describe the inability of
the steering wheel to hold a given posi-
tion without further steering move-
ment. Wheel slip is generally due to
leakage, either internal or external, or
a faulty hand pump or steering cylinder.
Some steering wheel slip, with hydraulic
fluid at operating temperature, is nor-
mal and permissible. A maximum of one
revolution per minute is acceptable.

Tb check for steering wheel slip, in-
staU outlet hose from a CAS-10280
flowmeter or equivalent into transmis-
sion filler neck, then install a tee fitting
between outlet hose or line on gear
pump and pump. Install inlet hose of
flowmeter to tee connector on pump.
Start and run engine at 2000 rpm until
hydraulic fluid is at operating tempera-
ture of approximately 110°-120° F
(43^-49^ C). Close the load valve com-
pletely. With steering wheels straight
ahead and neutral movement on steer-
ing wheel, neutral steering pressure
should not be more than 450 psi (3103
kPa). If pressure is more than 450 psi
(3103 kPa) refer to paragraph 34 for
pressure ac^ustment of steering hand
pump.

Shut off engine, then disconnect
hydraulic hose (5—Fig. 29) on steering
cylinder. Cap and plug hose and cylinder
port. Close load valve on flowmeter,
then start and run tractor at 1000 rpm.
Turn steering wheel counterclockwise
and hold tension on wheel while check-
ing for external leakage at piston seal of
cylinder.

Remove center cap and telescopic
control cap from steering wheel and us-
ing a torque wrench, turn steering
wheel counterclockwise to full lock and
hold pressure. With engine running at
1000 rpm, steering slip should not ex-

ceed 1 rpm with 72 in.-lbs. (8.14 N * m)
pressure on steering wheel. Repeat test
with steering wheel in clockwise direc-
tion. If measured slippage is excessive,
steering hand pump has abnormal inter-
nal leakage. Refer to paragraph 32 for
service of steering hand pump.

30. STEERING CYLINDER TEST.
Reconnect hydraulic hose (5—Fig. 29) on
steering cylinder. Start and run tractor
at 1000 rpm until hydraulic fluid is at
operating temperature of approximately
110° to 120° F (43°-49° C). Close load
valve on flowmeter. Using a torque
wrench, turn steering wheel to full lock
either direction and hold pressure. With
engine running at 1000 rpm, steering
slip should not exceed 1 rpm more than
that measured in paragraph 29 in either
direction with 72 in.-lbs. (8.14 N • m)

pressure on steering wheel. If measured
slippage is excessive, steering cylinder
has more than normal internal leakage.
Refer to paragraph 35, 37 or 38 for serv-
ice of steering cylinder.

HYDRAULIC PUMP

All Models

31. The power source for hydrostatic
steering system is an 8 gpm (30.3 L/min.)
gear type pump. The pump is attached
to a larger piston type pump which
powers the main hydraulic system. Refer
to paragraph 226 for testing, paragraph
238 for removal and installation and
paragraph 245 for pump overhaul.

Fig. 28—Power brake
Ing showing steering reiief
valve on Models 2090, 2290,
2390 and 2590. Reiief valve
on other models is similar.

1. *'O" ring
2. Seat
3. BaU
4. Washer
5. "O" ring
6. Guide
7. Spring (inner)
8. Spring (outer)
9. "O" ring

10. Piston
11. "O" ring
12. Retainer
13. Retaining ring
14. Locknut
15. Adjusting screw
16. Brake valve assy.

Fig. 29—Schematic view of
typical steering hydrauiic dr-
cuit. Steering relief vaive is

iocated in brake valve 3.
1. Manual pump
2. Supply line
3. Brake valve
4. Pressure Une
6. Ho6e(R.H.)
6. Hose(L.H.)
7. Cooler inlet Une
8. Cooler outlet Une
9. Steering cyUnder

10. OU cooler
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Paragraphs 32-33 CASE/INTERNATIONAL

HAND PUMP

All Models

32. REMOVE AND REINSTALL. Tb
remove the steering hand pump, first
remove the '*E" rings and pin from the
universal joint that connects the coup-
ling to the steering pump. The coupling
is located under the instrument panel.
Disconnect the four hydraulic lines to
the steering pump. Cap or plug all
hydraulic openings to prevent con-
tamination of the hydraulic system.
Remove the three bolts securing steer-
ing pump to engine firewall, then
remove pump.

Install steering pump by reversing
removal procedure. Bleed system as
outlined in paragraph 25,

33. OVERHAUL. Ib disassemble the
removed hand pump refer to Fig. 30 and
proceed as follows: Remove dirt seal,
mounting plate and hydraulic fittings.
Remove and discard outer shaft seal
(39), then remove snap ring (38). Unbolt
and remove cover (34), then remove seal
ring (33), seal spacer (37) and inner
shaft seal (36) from cover. Remove
thrust washer (32), thrust needle bear-
ing (31) and carefully withdraw input
shaft assembly (items 18 through 30).
Remove drive link (14) from valve spool
(13), then remove seal ring (15) and
washer (12) from valve sleeve (11) and
withdraw valve spool (13) from pump
body. Remove cap (1), remove locknut
2, then push adjusting screw (5) through
pump plug and remove. Remove pump
plug (3) and discard "O*' ring (4).

Remove plug (7), discard **0" ring (8)
and remove ball (9). Examine sleeve (11)
in pump body for excessive wear, nicks
or burrs. Do not remove sleeve from
body. If renewal is necessary, complete
body sleeve and spool assembly must be
renewed.

Tb disassemble the rotor assembly
(items 18 through 30) first withdraw
commutator (19) from link (items 22
through 24), Remove and discard seal
(18), Unbolt manifold (21), stand rotor
assembly on shaft end, and lift off
manifold. Check both sides of manifold
for excessive wear, scratches or burrs.
If renewal is necessary, manifold (21)
and commutator (19) must be ordered
as an assembly. Withdraw drive link
(items 22 through 24) and using a
magnet, remove spacer (25). Remove
stator (26) from around rotor assembly
to prevent rotor vanes (29) and springs
(28) from falling out. Index vanes to
rotor before removal to aid in
reassembly.

Inspect rotor and stator for excessive
wear, scratches or burrs. Rotor and
stator must be ordered as a set if
renewal is necessary.

Before reassembling, wash all parts in
clean solvent and air dry. All parts,
unless otherwise indicated, are installed
dry. Install two y^ inch NF studs into the
input shaft (30) for aid in assembling.
Place stator (26) onto the input shaft.
Place rotor (27) in stator, then install
vanes (29) into rotor.

r

j

Fig. 30—Exploded view of
Ross power steering hand

pump,
1. Cap
2. Locknut

' 3. Pump plug
4. "O" ring
5. Ac^usting screw
6. Torsion blades
7. Plug & pin
8. "O" ring
9. Ball

10. Pump body
11. Sleeve
12. Washer
13. Spool
14. Drive link
16. Sealaasy. ^
18. Seal assy.
19. Commutator
20. Cap screw
21. Manifold
22. Pin
23. Pin :
24. Drive link
25. Spacer
26. Stator
27. Rotor :
28. Spring
29. Vane
30. Input shaft
31. Thrust bearing
32. Thrust washer
33. "O" ring .
34. Cover
36. Cap screw
36. Seal
37. Spacer seal
38. Snap ring

. 39. Shaft seal

NOTE: If the same vanee are reused, be
certain vanes are Installed exactly as re-
moved. The wear pattern on the edge of the
vanes must all be rotating the same direc-
tion. If vanes are not correctly installed,
wear pattern on the vane can be 180 degrees
out of alignment.

Check free height of vane springs (28).
If free height is less than 0.08-0,1 inch
(2.032-2.540 mm) as shown in Fig. 31,
renew vane spring. Install vane springs
with arched back toward vane.

Check rotor and stator clearance as
follows: Position lobe of rotor in valley
of stator shown in Fig. 32. Center op-
posite lobe on crown of stator, then us-
ing a feeler gage, measure clearance be-
tween rotor tip and stator crown. If
clearance exceeds 0.007 inch (0.178
mm), rotor and stator assembly must be
renewed. Install spacer (25—Fig. 30),
then install drive link with flat sides of
pin (22 or 23) aligned with slot in rotor.
Install manifold (21) flat side toward
rotor-stator assembly. Place two worm-
type hose clamps on input shaft
assembly. One clamp spanning the input
shaft and stator; the other clamp span-
ning the stator and manifold as shown
in Fig. 33. This will ensure that the
manifold and stator have a common
center before cap screws are installed
and tightened. Remove the two V4 inch
aligning studs, then install and tighten
the seven manifold cap screws to 10-14
ft.-lbs. (14-19 N • m) torque Install seal

0.080 TO 0.100"

Fig. 31^Correct vane spring height Is 0.080-0.100
Inch (2.032-2,540 mm). Renew springs not

meeting required height.

0.007' MAXIMUM CLEARANCE

Fig. 32^Wlth rotor positioned In stator as shown,
clearance must not exceed 0.007Inch (0,178 mm}.

Refer to text.
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SERVICE MANUAL Paragraphs 34-36

assembly (18—Fig. 30), Tfeflon side out,
into open end of commutator (19). Align
flat surfaces of drive link with slot in
commutator and install commutator in-
to manifold, seal toward drive link.

Install pump plug (3) with new *'O"
ring (4) into pump body and tighten to
40-60 ft.-lbs, (54-68 N • m) torque. Install
ac^usting screw (5) with new "0'* ring
through pump plug (3). Refer to Fig. 34
and install two torsion blades (6~Fig.
30) into valve spool (13).

NOTE: Identification marks on each blade
must be towafd outside when installed.
Marks may bB at opposite ends or both on
one end as shown In Fig. 34. install blades
parallel with slot in vaive spooi and aiign top
of biades flush with bottom surface of slot.

Hold acyusting screw in position and
install spool assembly, flat end first, in-
to pump body aligning the torsion
blades in spool with slot in adjusting
screw. Place drive link (14—Fig. 30) flat
side down into slot in vadve spool. Insert
new seal (15) into valve sleeve, Tfeflon
side outward. Carefully install input
shaft assembly into pump body aligning
drive link (14) with slot in commutator.
When correctly installed, input shaft
assembly will be approximately 1/8 inch
below surface of pump body. Place
thrust bearing (31) over shaft, then in-
stall original thrust washer, if undam-
aged, or new washer of equal thickness.
Washers are available in thicknesses
from 0.035 to 0.083 inch (0.89 to 2.11
mm) in 0.006 inch (0.15 mm) incre-
ments. Install pump cover (34) with new
seal ring (33) and tighten cap screws to
10 ft.-lbs. (14 N • m) torque.

NOTE: Match outside shape of cover to
pump body shape.

Using the CAS-1426 Seal Tbol Kit or
equivalent, install input shaft seal as
follows: Clean input shaft and seal bore

Fig. 33—View ehowing positioning of worm gear
dampa to aid In aaaemtiy of Input ahaft aaaembty.

Refer to text.

carefully. Place protective sleeve over
input shaft; put compressor ring over in-
put shaft and into upper seal bore.
Lubricate seal (36) with petroleum jel-
ly, place seal into compressor ring, lip
side inward, and drive seal into pump
body with seal driver. Driver will set
correct seal depth.

Remove seal tools, instaU spacer (37),
snap ring (38) flat side outward and pro-
tective seal (39) into pump body. Use
seal driver to seat seal.

Install locknut (2) on adjusting screw
(5) but do not tighten. Place check ball
(9) into pump body. Do not allow it to
fall out port in pump body. Install plug
(7) with new '*0" ring (8) with larger
diameter toward plug, into pump body
and tighten to 10-14 ft.-lbs. (14-19 N • m)
torque. Install hydraulic fittings with
new '*0" rings into pump.

With hydraulic ports upward, pour
hydraulic fluid into intake port and turn
pump shaft until fluid appears at outlet
port, then plug all ports. Install mount-
ing plate so that the two grommets are
at the top and the hydraulic fittings on
pump will face left side of tractor. In-
stall dirt seal on mounting plate.

34. Tb set centering pressure of hand
pump, install a 3000 psi (21000 kPa) g^e
on each hydraulic steering cylinder line.
Start and run tractor at 750 rpm until
fluid is at operating temperature. Turn
pump adyusting screw (5—Fig, 30) until
pressure on both gages is the same, then
tighten locknut (2) to 12-18 ft.-lba (16-24
N • m) torque. Bleed power steering
system as outlined in paragraph 25.

STEERING CYLINDER

All IWo Wheel Drive Models

35. R&R AND OVERHAUL. Ib re-
move steering cylinder, remove cotter
pins on cylinder ball joint nuts. Discon-
nect hydraulic lines from cylinder and
cap and plug all hydraulic openings.
Remove ball joint nuts and remove
cylinder from axle lug and tie rod.

36. With cylinder removed, move rod
back and forth several times to clear
fluid from cylinder. Refer to Fig. 35 and
proceed as follows: Loosen jam nut (2)
and unscrew ball joint (3) from cylinder
head (1). Using a spanner wrench,
remove cylinder head (1) from ported
cylinder (10). Loosen jam nut (14) and
unscrew ball joint (13) from rod (11).
Remove gland assembly (items 5
through 9); then, withdraw rod (11) and
piston assembly (items 22 through 27).
Remove snap ring (15) and withdraw
gland assembly (items 16 through 20).
Remove retaining ring (21), Remove and

discard wear ring (22), *'O" ring (23) and
seal ring (24) from piston (25). On early
cylinders, drive out pin (26) and slide
piston off rod (11), Remove and discard
**0" ring (27). All seals, *'O'' rings and
back-up rings are now available for
renewal. Clean all parts in a suitable sol-
vent and inspect. Check ported cylinder
(10) for scoring, grooves or out-of-
roundness. Light scoring can be polished
out by using a fine emery cloth and oil
using a rotary motion while polishing.
Heavy scoring, grooving or out-of-
roundiness will require renewal of
cylinder. Check piston (25) for scoring
or grooving. Polish out light scoring with
fine emery cloth and oil using a rotary
motion. Renew piston if heavily scored
or grooved. Check rod (11) for straight-
ness and renew as necessary.

Renew aD *'O" rings, seals and back-
up rings upon assembly.

Reassemble steering cylinder as
follows: Lubricate piston *'O" ring (27)
with petroleum jelly and install in inner
groove of piston (25). Slide piston onto
rod (11) pin side toward threaded end of
rod, align holes in piston and rod, then
press roll pin (26) through piston and rod
until 1/4 inch (6,35 mm) of pin extends
on each side of rod as shown in Fig. 36.
Install seal ring (24—Fig. 35) in rear, out-
side groove of piston. Lubricate **0"
ring (23) with petroleum jelly and install
next to seal ring (24) on pin side of
piston. Install wear ring (22) on piston
in groove over pin. Place retaining ring
(21) in the inside groove of ported
cylinder (opposite of threaded end). In-
stall rod and piston assembly into the
ported cylinder with threaded end of
rod at end of cylinder with retaining
ring. Install rod seals (6 and 19) into

TORSION BLADES

ALIGN BLADES WITH
BOTTOM SURFACE OF SLOT

HOLES r

Fig. 34—llluatratlon ahowing correct Inatallatton
of toralon blades In valve apool. Refer to text.
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Paragraphs 37-38 CASE/INTERNATIONAL

small end of glands (7 and 20) with lip
of seal toward small end of gland. Install
wiper seals (5 and 18) into large end of
glands (7 and 20) with lip of seal toward
large end of gland. Using petroleum jel-
ly, lubricate and install back-up rings (8
and 16) and '*0'* rings (9 and 17) onto
outside groove of glands (7 and 20) with
back-up rings toward large end of
glands. Lubricate insides of glands and
slide onto piston rod; small end of gland
inward, at each end of ported cylinder.
Install snap ring into groove at piston
rod end of ported cylinder. Apply Loc-
tite 242 or equivalent to threads on
cylinder head (1) and tighten cylinder
head into ported cylinder to 90-100 ft.-
lbs. (122-136 N • m) torque. Screw ball

Fig. 38—Cross-sectional view
of steering cylinder showing
correct Installation depth of
piston pin and ball joints.

joints into rod and cylinder head until
center of ball joint is 2 inches (50.8 mm)
from end of cylinder as shown in Fig. 36.
Tighten jam nuts (2 and 14—Fig, 35) to
30-40 ft.-lbs. (41-54 N • m) torque.

Install steering cylinder by reversing
removal procedure. If necessary, loosen

14
15

Fig. 3S—Exploded view of early steering cylinder assembly used on two-wheel drive models. Piston
and rod are Integral on later cylinders.

Tube 8. Back-up ring 15. Snap ring
Jam nut 9. " 0 " ring 16. "
Ball joint 10. Port tube 17.
Dust cover 11. Rod 18.
Wiper 12. Dust cap 19.
Seal 13. BaUJoint 20.
Gland 14. Jam nut 21.

Back-up ring
"0" ring
Wiper
Seal
Gland
Retainer ring

22.
23.
24.
25.
26.
27.

Wear rini
" 0 " ring
Seal ring
Piston
Pin
" 0 " ring

ball joint jam nuts and turn ball joints
to fit evenly and easily into axle and tie
rod lugs. Tighten jam nuts to 30-40 ft.-
lbs. (41-54 N • m) torque. Tighten ball
joint nuts to 180-200 ft.-lbs. (244-271
N • m) torque and install cotter pins. In-
stall hydraulic hoses and bleed power
steering system as outlined in paragraph
25.

Models 2094 and 2294 With
Carraro Front Drive Axie

37. R&R AND OVERHAUL. Tb re-
move either steering cylinder, identify
and remove steering lines from cylinder.
Immediately plug or cap all openings.
Unbolt outer end from steering arm,
then unpin inner end from axle hous-
ing. Lift out cylinder.

Clear cylinder of oil as necessary by
moving piston rod through its complete
stroke. Unscrew end cap (4—Fig. 37) and
pull piston rod (1) and piston (7) out of
cylinder tube (9). Remove retaining nut
(8), piston assembly (7) and * *0' * ring (6).
Slide end cap (4) off piston rod (1), then
remove **0" ring (5) and seals (2 and 3).

Clean and inspect all parts and renew
as necessary. Cylinder body must be
smooth and free of score marks. Piston
and piston rod must be free of nicks and
burrs. Slight blemishes may be removed
using fine emery cloth lubricated with
kerosene, but all parts must be thor-
oughly cleaned before reassembly.

Reassemble by reversing disassembly
procedure. Note chamfer side of piston
must face toward end cap. Tighten nut
(8) on piston rod to a torque of 60 ft.-
lbs. (82 N • m). Lubricate all parts dur-
ing reassembly.

Rfeinstall cylinder by reversing remov-
al procedure. Repeat operation for other
cylinder, if necessary. Bleed steering
system as outlined in paragraph 25.

iModei 2294 With ZF
Front Drive Axie

38. The steering cylinder tube
(14—Fig. 38) is housed in the front dif-
ferential housing (12). Tb disassemble
the cylinder, first disconnect tie rod
ends (2) from steering arms and discon-
nect steering lines. Plug or cap line
openings. Unbolt and remove steering
stops (5) and spacer plates (6). Apply
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SERVICE MANUAL Paragraphs 39-40

heat as necessary to loosen Loctite, then
unscrew tie rod studs (4) from cylinder
rod (7). Unbolt and remove rod guides
(11 and 30) and any shims (29) which are
present. Remove '*0'* rings (13 and 15)
from cylinder tube (14). Withdraw
cylinder tube and rod assembly from
differential housing (12). Slide piston
and rod assembly from cylinder tube.
Remove retaining ring (16), collar ring
(18) and split ring (17). Move piston (21)
on rod and remove split ring (24).
Remove spacer (19) and *'O" ring (20),
then slide piston off the rod. Remove
Teflon rings (26 and 28) and seal ring
(27) from outside of piston and retain-
ing ring (25), collar ring (23) and spacer
(22) from end of piston. Remove scraper
rings (9 and 32) and seal rings (10 and
31) from rod guides (11 and 30).

Clean and inspect all parts. Check
cylinder tube, piston, rod and rod guides
for cracks, scoring or other damage. Use
all new *'O" rings, seals and seal rings
and lubricate with Hy-Tran Plus fluid
during reassembly.

Reassemble cylinder by reversing
disassembly procedure and adjust steer-
ing cylinder tube end play as follows: In-
stall right rod guide (11) and tighten cap
screws (8) to a torque of 140 ft.-lbs. (190
N • m). Push cylinder tube (14) inward
until seated against rod guide (11). Us-
ing a depth gage measure distance
cylinder tube protrudes out left side of
differential housing. Then, measure
cylinder depth bore in rod guide (30).
The difference between the two
measurements is the correct thickness
of shim (29) to be installed to obtain zero

Fig. 37—Exploded view of
typicai steering cylinder used
on modeis equipped with
Carraro front drive axle. Two

cylinders are used.
1. Piston rod
2. Wiper seal
3. Seal
4. Cap
5. "O" ring
6. "O" ring
7. Piston
8. Nut
9. Cylinder tube

Fig. 38—Exploded view of
steering cylinder used on
Model 2294 equipped with ZF
front drive axie. Cylinder tut)e
(14) Is located In front dif-

ferentiai housing (12).
1. Nut
2. Tie rod end
3. Clamp
4. Tie rod stud
5. Stop plate
6. Spacer plate
7. CyUnder rod
8. Cap screw
9. Scraper ring

10. Seal ring
11. Rod guide
12. Differential housing
13. " 0 " ring
14. CyUnder tube
15. "O" ring
16. Retaining ring
17. SpUtring
18. Ck>ilarring
19. Spacer
20. "O" ring
21. Piston
22. Spacer
23. CoUar ring
24. SpUt ring
26. Retaining ring
26. Teflon ring
27. Seal ring
28. Teflon ring
29. Shim
30. Rod guide
31. Seal ring
32. Scraper ring
33. Cap screw

end play of cylinder tube. Shims are
available in thicknesses from
0.039-0.071 inch (1.0-1.8 mm) in 0.002
inch (0.05 mm) increments. Install rod
guide (30) with correct shim (29) and
tighten cap screws (33) to a torque of
140 ft.-lbs. (190 N • m). Apply Loctite 242
to threads of tie rod studs (4) and
tighten in cylinder rod to a torque of 260
ft.-lbs. (350 N • m). Install steering stops
and spacer plates (5 and 6) and tighten
bolts to 19-23 ft.-lbs. (26-31 N-m)
torque. Connect steering lines and tie
rod ends. Tighten nuts (1) to a torque of
148 ft.-lbs. (200 N • m) and install cotter
pins.

Bleed power steering as outlined in
paragraph 25 and ac ĵust toe-in, if
necessary, as outlined in paragraph 24.

OIL COOLER

All Models

39. An oil cooler (10—Fig. 29) is incor-
porated into the power steering system.
Service of oil cooler involves only
removal and installation or renewal of
faulty units. Removal of oil cooler is ob-
vious after removal of the radiator grille
and hood and an examination of the
unit. However, outlet and inlet hoses
must be identified as they are removed
from oil cooler pipes so oil circuits will
be kept in the proper sequence.

STEERING COLUMN

All Models

40. Figure 39 shows steering column
and ac^ustable parts. 1b remove steer-
ing column after manual pump is
removed, proceed as follows: On
telescopic column remove plug (20).
Holding lock knob (22) remove nut (21),
then remove lock knob. Remove nut (23)
and using a suitable puller, remove
steering wheel. Remove shroud from
steering column. Disconnect battery
and carefully remove all electrical
switches and wiring from steering col-
umn panel. Disconnect tilt return spring
(6), unbolt column pivot bearings (3 and
4) and remove column (2) by pushing on
top of telescoping lock shaft (27).
Remove roll pin securing inner shaft (33)
to link (34). Remove internal snap ring
and washer (29 and 30) from inside of
outer shaft (25). Separate inner and
outer shafts. Remove friction locks (31),
lock keys (28) and stop pin (32) from in-
ner shsUft. Remove locknut (26) and lock
shaft (27) from outer shaft. Press
bushings (1 and 5) from column if
necessary. Bushings are presized. Re-
mainder of disassembly is obvious after
examination.
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Paragraphs 41-42 CASE/INTERNATIONAL

Fig. 39^Exploded view of steering shaft and column assembly.
1. Bearing
2. Column
3. Pivot bearing
4. Pivot bearing
5. Bearing
6. Spring
7. Tilt quadrant
8. Brace
9. Support

10. Spacer
U. Brace
12. Latch

Removal procedure for stationary
shaft (items 41 through 46) is similar to
removal of telescoping shaft.

When reassembling telescoping shaft,
lock keys (28) must align with slots in
locknut (26). Tighten steering wheel nut
(23 or 43) to 30-35 ft.-lbs. (41-48 N • m)
torque. Tighten lock knob nut (21) on
telescoping column to 14-15 ft.-lbs.
(19-20 N • m) torque.

ENGINE AND
COMPONENTS

All model tractors are equipped with
engines having a i>ore and stroke of

13.
14.
15.
17.
18.
19.
20.
21.
22.
23.
24.

Spring
Pins
Rod
Pedal
Plate
Pump
Plug
Nut
Knob ;
Nut
Wheel

25. Shaft cover
26. Nut
27. Shaft
28. Key
29. Washer
30. Snap ring
31. Lock
32. Pin
33. Shaft
34. Coupling
35. "U" joint

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

Coupling
"U" joint
Coupling
Pin
"E" ring
Plug
Ring
Nut
Wheel
Shaft
Bushing

4-5/8 X 5 inches (1t7.5x127.0 mm) and
a displacement of 504 cubic inches
(8.26 L).

Engines are of a six cyiinder design,
and are equipped with wet type
sleeves. Dry type air filter Is used in the
air induction systems.

Modeis 2290, 2390, 2590, 2294, 2394
and 2594 engines are equipped with
turbochargers.

R&R ENGiNE ASSEMBLY

Aii Modeis

41. Remove front end weights^ weight
frame and adapters, if so equipped.

Disconnect headlight wiring, remove
hood, side panels and radiator grille.
Disconnect and remove cables from bat-
teries and starting motor, then remove
batteries and battery tray. Remove right
side rail. Unbolt circuit breaker panel
from oil pan and wire panel to side of
engine. Disconnect tachometer drive
cable. Shut off both suction and
discharge valves on air conditioner com-
pressor. Disconnect suction valve from
compressor, cap suction port on com-
pressor, move line back toward control
center Disconnect quick coupler on
discharge line.

Disconnect two oil cooler lines.
Disconnect necessary hydraulic lines
from steering hand pump. Cap or plug
hydraulic ports or openings. Drain cool-
ing system, close heater supply valve
and disconnect heater supply and
return hoses. Shut off fuel supply at
tank. Disconnect fuel return and sup-
ply lines from iiyection pump. Discon-
nect the throttle and stop control cables
from iiyection pump. Disconnect all
electrical connections to engine located
under cab platform. Disconnect
aspirator tube at muffler, then remove
muffler and support brace. Remove left
side rail. Drain oil pan if oil pan is to be
removed.

Disconnect transmission oil cooler
lines at radiator, remove radiator hoses
from engine and disconnect hydraulic
steering hoses from steering cylinder.
Wedge wooden blocks between front ax-
le and support to prevent tipping. Sup-
port engine with a suitable hoist.
Support rear of tractor with suitable
supports at torque tube. Place rolling
floor jack under front axle support,
remove cap screws securing front sup-
port to engine block and roll front
wheels, front support and radiator as a
unit away from engine.

On mechanical shift tractors, drain
torque tube. On power shift tractors,
remove drain plug from transmission
case. Remove torque tube lower cover.
Unbolt engine from torque tube and pull
engine forward away from torque tube.

42. Install engine to torque tube by
reversing removal procedure paying at-
tention to the following: Apply Loctite
504 liquid gasket or equivalent to
mounting surface of engine block. In-
stall two % inch pilot studs to the torque
tube housing. Rotate engine flywheel to
align shaft splines with torque limiter
splines (power shift tractors) or master
clutch splines (mechanical shift tractors,
then push engine until mounting sur-
faces contact.

Tighten V̂  inch grade 5 bolts to 80-96
ft.-lbs. (109-130 N • m) toixjue and ^A inch
grade 8 bolts to 110-132 ft.lbs. (149-170
N • m) torque. Tighten % inch grade 8
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SERVICE MANUAL Paragraph 43

bolts to 380-456 ft.-lbs. (515-618 N • m)
torque. Refer to Fig. 40 for identification
and location of bolts. Tighten the front
5/8 inch side rail cap screws to a torque
of 150-180 ft.-lbs. (203-244 N • m).
Tighten the rear 3/4 inch side rail cap
screws to 380-456 ft.-lbs. (515-618 N • m)
torque after making sure the rear three
screws on each side are coated with a
good sealant, since they enter the
torque tube.

The balance of installation is the
reverse of removal procedure. Refer to
paragraph 73 for diesel fuel system
bleeding and paragraph 25 to bleed
I>ower steering system.

A - 1/2 X 1>3/4 INCH FERRY HEAD BOLTS (GRADE 8)

B • 1/2 X 2 INCH HEX HEAD BOLTS (GRADE 8)

C - 1/2 X 3-1/4 INCH FERRY HEAD BOLT (GRADE 8)

D - 1/2 X 2-1/2 INCH HEX HEAD BOLT (GRADE 8)

E - 1/2 X 3-1/2 INCH LONG DOWEL BOLT (GRADE 5)

F - 1/2 X 3 INCH SHORT DOWEL BOLT (GRADE S)

G - 3/4 X 2-1/2 INCH HEX HEAD BOLTS (GRADE 8)

H - 1/2 X 1-S/8 INCH HEX HEAD BOLTS (GRADE 8)

Fig. AO^Vlew ahowing location and description
of bolta uaed to secure torque tube to engine.

0.442 inch.
(11.23 mm)

CYLINDER HEADS

Ail Models / r̂

43. REMOVE AND REINSTALL. Tb
remove any cylinder head, first drain
cooling system and remove hood.
Remove muffler, air filter assembly and
breather tube. If so equipped, loosen
clamp on intake elbow from turbo-
charger. Disconnect ether start tube (if
so equipped) from intake manifold.
Remove hood release mounting bracket,
then remove intake manifold and
gaskets. If so equipped, disconnect and
remove turbocharger oil supply tube,
exhaust elbow, seal ring and oil drain
tube. Remove exhaust manifold heat
shield and exhaust manifold with tur-
bocharger, if so equipped. Remove ex-
haust manifold gaskets. Remove upper
radiator hose and loosen water pump to
manifold hose. Disconnect water
temperature gage wire from sending
unit and loosen rear clamp on cab
heater hose. Remove water manifold
and manifold gaskets. Remove fuel in-
jectors and gaskets.

Remove rocker arm covers, rocker
arms and push rods. Remove retaining
bolts and lift cylinder head or heads
from engine.

Check cylinder head for warpage us-
ing a straightedge and feeler gage. If
measurement exceeds 0.005 inch (0.127

0.300 inch
(7.62 mm)

Fig. 42—Illustration showing correct Installation
depth of top expansion pluga In cylinder head.

mm) in six positions, cylinder head must
be machined or renewed. Renew cylin-
der head if head height is less than
4.080 inches (103.632 mm) after ma-
chining.

NOTE: After cylinder head Is resurfaced,
check the valve head recession specifica-
tions outiined in paragraph 45. Correct as
necessary.

If expansion plugs are to be renewed,
install end plugs to depth shown in Fig.
41, and install top plugs to depth shown
in Fig. 42.

Head gaskets are equipped with an in-
tegral fire ring for each cylinder, which
will compress to the necessary thickness
required to seal each individual sleeve
to cylinder head.

On all models, head gaskets have two
smaller (guide) bolt holes for alignment
purposes and aligning dowels are recom-
mended for gasket installation as shown
in Fig. 43. Dowels are available from
Case as part No. CAS-1062A. Removal
tong is Case part No. CAS-1061-2. Use
tong to remove dowels after head is par-
tially installed. Install gasket dry. Clean
iiyector bores before installing head.

Install cylinder head bolts fmger tight,
then install intake manifolds, exhaust
manifolds and water manifolds using
new gaskets, tighten retaining cap
screws fmger tight and make sure heads
are correctly aligned. Tighten cylinder
head cap screws in three stages to 70,
140 and 210 ft.-lbs. (95, 190 and 285
N • m) using the sequence shown in Fig.
44.

When installing rocker arms, a clear-
ance of 0.010-0.030 inch (0.254-0.762
mm) must be maintained at each end of
the shaft. Clearance can be varied if
necessary, by shifting rocker shaft
brackets, or by adding or removing
spacer washers. Acfjust valve tappet gap
as outlined in paragraph 44 after trac-
tor is assembled.

Fig. 43'-lnstall dowel guides
In the positions shown to

position head gasket.

Fig. 41—Illustration showing correct Installation
depth of end expansion plugs In cylinder head.
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Paragraphs 44-46 CASE/INTERNATIONAL

Other tightening torques are as
follows:
Intake manifold 35-42 ft.-lbs.

48-57 N • m)
Exhaust manifold 25-30 ft.-lbs.

(34-41 N • m)
Water manifold 35-42 ft.-lbs.

(48-57 N • m)
Rocker arm brackets . . . 40-45 ft.-lbs.

(54-61 N • m)
Valve (rocker ann)

covers 8-10 ft.-lbs.
(11-14 N • m)

Complete the assembly by reversing
the disassembly procedure. The
manufacturer recommends that engine
be operated under partial load for ap-
proximately one hour, then cylinder
head retorqued following normal
tightening sequence, to 210 ft.-lbs. (285
N-m). ... .... ., -. ., -...„,,.. . . -,

44. VALVE (TAPPET) GAP AD-
JUSTMENT. The two position method
of tappet gap adjustment is recommend-
ed. Turn crankshaft until No. 1 intake
valve is closing and continue turning un-
til TDC timing mark on crankshaft
pulley is aligned with timing pointer as
shown in Fig. 45. Adjust six valves in-
dicated in upper section of Fig. 46.

Turn engine crankshaft one complete
revolution until TDC timing mark on
crankshaft pulley is aligned with timing
pointer and ac^ust six valves indicated
in lower section of Fig. 46.

Recommended hot tappet gap is 0.015
inch (0.381 mm) for intake valves and
0.025 inch (0.635 mm) for exhaust
valves.

VALVES AND SEATS

All Models

45. Intake and exhaust valves on
Model 504 BDT engines use hardened
seat inserts. Model 504 BD, naturally

FAN

aspirated engine uses a hardened seat
insert on exhaust valves, but seats in-
take valves directly into the cylinder
head. A face angle of 44 degrees and
seat angle of 45 degrees is recom-
mended for all valves of Model 504 BD
engine and exhaust valves of Model 504
BDT engines. A face angle of 29 degrees
and seat angle of 30 degrees for intake
valves is recommended on Model 504
BDT engines. All 30 degree intake valves
are stamped with "30°" on valve, and
also a part number, while 45 degree
valves are plain.

Check valves against the following
specifications:

INTAKE
Eace angle *

504 BD 44°
504 BDT 29°

Seat angle
504 BD .. 45°
504 BDT 30°

Stem diameter 0.402-0.403 inch
(10.211-10.236 mm)

Stem to guide
diametral clearance... 0.0025 inch

(0.0635 mm)

Fig. 45—To adjuat valvas, turn angina to TDC
mark on crankahaft pullay aa No, 11ntaka valva

la cloalng.

Seat width 0.0750-0.0975 inch
(1.905-2.477 mm)

Valve run-out (max.) . . . . 0.002 inch
(0.051 mm)

Valve tappet gap (warm) . 0.015 inch
(0.381 mm)

Valve recession from face
of cylinder head 0.060 inch

(1.524 mm)

EXHAUST
Pace angle 44°
Seat angle 45**
Stem diameter 0.402-0.403 inch

(10.211-10.236 mm)
Stem to guide diametral

clearance 0.0025 inch
(0.0635 mm)

Seat width 0.0775-0.1000 inch
(1.969-2.540 mm)

Valve run-out (max.) 0.002 inch
(0.051 mm)

Valve tappet gap (warm) . 0.025 inch
(0.635 mm)

Valve recession from face
of cylinder head 0.060 inch

(1.524 mm)

VALVE GUIDES AND Sf='RlNGS

All Models

46. The semi-finished valve guides
are interchangeable for intake and ex-
haust valves and are available only in
a kit containing two guides. If ID of
guide is worn to 0.4065 inch (10.325
mm) or larger, renew guide. Using a
piloted arbor and working from top sur-
face of cylinder head, press old guide
out and new guide in until installed
height (H—Fig. 47) measures 0.953 inch
(24.206 mm). Ream guides after installa-
tion to a finished ID of 0.4045-0.4055
inch (10.274-10.300 mm).

Intake and exhaust valve springs are
interchangeable and are available only
in a kit which consists of four springs.
Renew any spring that is cracked,

Fig. 44~Cap acraw tightaning aaquanca for
cyllndar haada. Torqua In thraa stagaa to 70, 140

and 210 ft.'lba. (95, 190 and 285 Nm),

Fig. 46—Uppar vlaw ahowa
tappat gap adfuating chart
with crankahaft at TDC poal-
tlon with No. 1 platon at and
of compreaalon atroka.
Lowar vlaw la with angina
rotatad 360*' to TDCpoaltlon
with No 6. platon at and of
compraaalon stroka. Racom-
mandad gap la 0.015 Inch
(0.381 mm) for Intaka valvaa
and 0.025 Inch (0.635 mm) for
axhauat valvaa with angina

hot.

FAN|^
6 5 4 3 2 1

El l E E l l E E l IE

n n n .̂  n ^ n̂  B ,« f̂ ,
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SERVICE MANUAL Paragraphs 47-50

discolored or does not meet the
specifications which foDow:

Free length 2.18 in.
(55.372 mm)

Tfest at
length 50-60 lbs. @ 1.94 in.

(225-269 N @ 49.2 mm)
Tfest at

length . . . . 153-167 lbs. @ 1.48 in.
(681-743 N @ 37.69 mm)

VALVE ROTATORS

All Models

47. Positive type valve rotators are
used on both inlet and exhaust valves.
No maintenance is required but each
valve should be observed while engine
is running to be sure the valve rotates
a slight amount. Renew the rotator on
any valve which fails to turn when
engine is running. Renew rotator and
keepers on any new valve installed.

ROCKER ARMS

All Models 3 V

48. Refer to Fig. 48 for an assembled
view of rocker arm shaft and associated
parts. Exhaust valve rocker arms are
right hand and left hand units and are
installed on shaft with valve contact
ends closer together as shown.

Rocker shaft must be assembled with
feed holes toward valve side of cylinder.
Examine shaft for wear on pressure
(bottom) side of shaft in rocker area and
check rocker arms for excessive
looseness on shaft. Also examine valve
stem contact button on rocker arm.
Renew rocker arms and/or shaft if wear
is excessive. Install a new * 'O*' ring on
oil tube before installation. Side
clearance of end (exhaust) rocker arms
should be limited to 0.010-0.030 inch
(0.254-0.762 mm) at each end during

shaft installation by adding or removing
spacer washers behind snap ring.
Tighten rocker arm stud nuts to 40-45
ft.-lbs. (54-61 N • m) during installation
and acyust tappet gap as outlined in
paragraph 44.

CAM FOLLOWERS

All Models

49. The mushroom type cam
followers can be removed from below
after first removing camshaft as out-
lined in paragraph 55.

The 0.8097-0.8102 inch (20.566-
20.579 mm) diameter standard size
foUowers have a normal clearance of
0.001-0.004 inch (0.0254-0.1016 mm) in
cylinder block bores. If clearance is ex-
cessive, resize the bores to 0.815-0.8225
inch (20.866-20.891 mm) and install the
0.010 inch (0.254 mm) oversize followers
provided in parts stocks.

TIMING GEAR COVER

All Models

50. Tb remove timing gear cover, drain
engine oil and cooling system, discon-
nect headlight wiring; then remove

Fig. 48—Assembled view of rocker arm unlta
showing components properly positioned.
Recommended side clearance of 0.0100.030 Inch
(0.254-0.762 mm} for each end rocker arm Is ad-

justed by adding or removing shim waahera.

hood, side panels and radiator grille.
Remove air conditioning condenser and
hose assembly from radiator support
and carefully lay assembly aside with
hoses connected. Disconnect transmis-
sion oil cooler lines at radiator. Cap or
plug hydraulic openings to prevent con-
tamination. Remove upper and lower
radiator hoses. Remove radiator
assembly. Remove fan and spacer. Un-
bolt and remove fuel pump drive gear
cover (1—Fig. 49). Unbolt fuel pump
drive gear (3) from fuel pump. Remove
injection pump as outlined in paragraph
76. Remove alternator, A/C compressor
belt and fan belts.

NOTE: Before timing gear cover can be
removed, the front axie support must be
separated from engine block and moved for-
ward a minimum of 1-3/4 inches (44.45 mm).

Support tractor under torque tube
with a suitable jack stand. One at a time,
remove bolts securing front support to
engine block and install longer bolts, ap-
proximately 4-1/2 inches (114.3 mm)
long. Separate front support and roll
away from engine block a minimum of
1-3/4 inches (44.45 mm). Remove A/C
pulley and water pump pulley. Remove
crankshaft pulley bolt and using a
suitable puller with bolts, remove
crankshaft pulley. Pry out front oil seal,
remove bolts securing oil pan to timing
gear cover then unbolt and carefully
remove timing gear cover. Do not lose
or damage the spring loaded thrust
plunger in front end of camshaft when
cover is removed.

Install cover and new gasket (7—Fig.
49) by reversing removal procedure.
Tighten cover retaining bolts to a torque
of 35-42 ft.-lbs. (48-57 N • m). Tighten
crankshaft pulley cap screw (11) to
100-110 ft.-lbs. (136-149 N * m) torque.
Tighten oil pan cap screws to 15-20 ft.-
lbs. (20-27 N • m) torque. Tighten front
support to engine block mounting bolts
to 380-456 ft.-lbs. (515-618 N • m) torque.

Fig. 49—Exploded view of
engine timing gear cover
ahowing component parts.

1. Ck>ver
2. Gasket
3. Pump gear
4. Cover
5. Timing hole plug
6. Dowel
7. Gasket
8. OUseal
9. Viscous dampner

10. Crankshaft pulley
11. Cap screw

47—Height (H) of Installed valve guides
should be 0.953 Inch (24.206 mm). Guides must

be reamed after Installation.

27

www.maskinisten.net

https://truckmanualshub.com/



Paragraphs 51-55

TIMING GEARS

All Models

The timing gear train consists of the
crankshaft gear, camshaft gear, idier
drive gear, idier gear and injection
pump drive gear. Engine oii pump
mounts on front main bearing cap and
drives through an idier gear from
cranicshaft gear, thus becoming a part
of timing gear train. Refer to the ap-
propriate following paragraphs for tim-
ing, inspection and overhaul data.

51. TIMING MARKS. The crankshaft
gear and camshaft gear are provided
with timing marks as shown in Fig. 50.
Marks should be aligned as shown when
units are installed. Idler gears are not
timed, ir^ection pump timing is ac-
complished during pump installation as
outlined in paragraph 76.

52. CAMSHAFT GEAR. Although
camshaft gear can be removed without
withdrawing camshaft from engine
block, the manufacturer recommends
that shaft and gear be removed as a unit
due to the difficulty of installing a new
gear with camshaft in engine.

Before removing camshaft, check the
backlash between camshaft and
crankshaft gear at several points using
a dial indicator. Backlash should be
0.004-0.011 inch (0.1016-0.2794 mm).
Excessive backlash could be caused by
gear wear, shaft wear or camshaft
bushing wear; or by a combination of
factors.

Tb remove the camshaft gear after
removing camshaft as outlined in
paragraph 55, straighten locking tab on
locking washer. Fig. 51, remove retain-
ing nut and press idler drive gear and
camshaft gear from shaft. Check cam-
shaft bushings ID and thrust washer
while camshaft is out.

Install camshaft gears using heat to
expand gears after first installing a new
key and make sure the large hub of idler
drive gear is toward camshaft gear and

CASE/INTERNATIONAL

Fig. 51—Exploded view of
camshaft, timing gear and

associated parts.
1. Plunger
2. Thrust spring
3. Nut
4. Lockwasher
6. Idler drive gear
6. Camshaft gear
7. Thrust washer
8. Woodruff key
9. Camshaft

timing marks are facing out. Install a
new thrust washer if worn to less than
0.1215 inch (3.0861 mm). New thrust
washer thickness is 0.1225-0.1275 inch
(3.1115-3.2385 mm). Use a new retain-
ing washer and tighten camshaft nut to
a torque of 195-205 ft.-lbs. (264-278
N • m). Reinstall camshaft and gear unit
as outlined in paragraph 55.

53. CRANKSHAFT GEAR. The
crankshaft gear can be removed after
removing the timing gear cover and tim-
ing idler gear. Use a suitable jaw type
puller and a 5/8 inch stepped center to
protect crankshaft threads. Renew the
crankshaft key and heat new gear
before installing. Be sure timing marks
on crankshaft and camshaft gears are
aligned as shown in Fig. 50 when install-
ing gear.

54. IDLER GEARS. Idler drive gear
is removed with camshaft gear as out-
lined in paragraph 52. Timing idler gear
(4—Fig. 52) can be removed after
removing timing gear cover as outlined
in paragraph 50. It must be removed
before removing camshaft as in
paragraph 55 or crankshaft timing gear
as in paragraph 53.

Timing idler gear (4) contains a
bushing which is not renewable
separately. Diametral clearance of the
gear on the 1.7325-1.7330 inch
(44.005-44.018 mm) shaft should not ex-

Flg. SO—Engine timing gear train showing timing
marks.

Fig. 52—Injection pump Idler gear shown re-
moved from engine block.

1. Cap screw 4. Gear
2. Thrust plate 5. Thrust washer
3. Shaft (hub) 6. CyUnder block

ceed 0.005 inch (0.127 mm). Renew
shaft (3) if OD measures less than 1.732
inches (43.98 mm) and renew gear (4)
if ID is larger than 1.740 inches (44.19
mm). End play of idler gear should not
exceed 0.012 inch (0.305 mm). Renew
inner thrust washer (5) if it is less than
0.061 inch (1.549 mm) thick and thrust
plate (2) if end play is still excessive.
Tighten idler shaft retaining cap screw
(1) to a torque of 80-96 ft.lbs. (109-130
N-m).

CAMSHAFT AND BEARINGS

All Models

The camshaft is carried In five
renewable bushings. Aii camshaft jour-
nais are the same diameter, but have
three different widths. End piay is con-
troiied by a spring ioaded piunger in
front end of camshaft and a thrust
washer between camshaft gear and
engine block. The front camshaft
bushing provides metered iubrication
for the timing gears, inciuding injection
pump idier gear, intermediate bushings
provide iubrication to rocker arms and
vaives, each bushing aiigning with a
driiiing to one cylinder head.

55. REMOVE AND REINSTALL. Tb
remove the camshaft and gear as a unit,
first drain cooling system and remove
timing gear cover as outlined in
paragraph 50 and remove rocker arms
as outlined in paragraph 48. Remove
timing idler gear as in paragraph 54.
Remove push rods and bend a short
right-angle hook in a piece of welding
rod for each cam follower, insert hooked
end down through top of follower until
it engages lube hole, then lift and secure
the followers at the top of their travel.
Remove tachometer drive using special
tool No. CAS-1435 or equivalent puller.
Carefully withdraw camshaft and gears
as a unit from front of block after
tachometer drive has been removed.

Remove camshaft gears as outlined in
paragraph 52 if renewal is indicated.
Refer to paragraph 56 for specification
data on camshaft and bushings.
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SERVICE MANUAL Paragraphs 56-58

When reinstalling camshaft, make
sure timing marks are aligned as shown
in Fig. 50. Complete the assembly by
reversing the disassembly procedure.
Adjust the valves a£s outlined in
paragraph 44. Time the diesel iryection
pump as outlined in paragraph 75.

56. OVERHAUL. Desired camshaft
journal clearance is 0.0014-0.0054 inch
(0.0352-0.1372 mm), with a maximum
permissible limit of 0.007 inch (0.178
mm). All camshaft journals should
measure 2.246-2.247 inches (57.048-
57.074 mm) and instaUed bushing ID
should be 2.2484-2.2514 inches (57.109-
57.186 mm). The precision, babbitt lined
steel bushings are available only in com-
plete sets of standard size bushings.
Undersizes are not available.

Ib renew the camshaft bushings, first
remove engine as in paragraph 41 and
camshaft as in paragraph 55. Remove
engine clutch, flywheel and the expan-
sion plug at rear of camshaft bore. Use
a bushing puller special tool No.
CAS-1063 or equivalent remover/in-
staller. The widest bushing (F—Fig. 53)
is installed in front bore with hole (A)
aligned in oil passage. The three in-
termediate bushings (I) are instaUed
with the two large holes (A) aligned
with drilled oil passages and rear
bushing (R) with marked hole aligned
with oil drilling. Holes (B) in bushings
are against blank surfaces of block
bores.

The camshaft thrust washer (7—Fig.
51) is 0.1225-0.1275 inch (3.1115-3.2385
mm) in thickness and controls the thrust
applied by gear helix and pressure of
thrust spring (2) and plunger (1). Thrust
plunger spring has a free length of 3.625
inches (92.075 mm) and should test
45-55 lbs. (200-245 N) when compressed
to a length of 2.750 inches (69.85 mm).
Renew thrust washer if scored or other-
wise damaged, or if worn to a thickness
of less than 0.1205 inch (3.1 mm). Put
Pfermatex No. 2 on rear cup plug and in-

stall to depth shown in Fig. 54. Install
camshaft and gear unit as outlined in
paragraph 52.

ROD AND PISTON UNITS

All Models

57. Connecting rod and piston units
are removed from above after removing
cylinder heads, oil pan and the connect-
ing rod bearing caps.

When reinstalling rod and piston
units, bearing cap should be away from
camshaft, which will place the stamped
cylinder numbers on camshaft side.
Tighten the self-locking cap screws to
a torque of 95-105 ft.-lbs. (129-142
N-m).

PISTONS, RINGS AND SLEEVES

All Models

58. Engines are equipped with
pistons having two compression rings
and one oil control ring. Fig. 55 shows
cross-sectional view of ring types used.

Check the pistons, pins, rings and
sleeves against the following specifi-
cations.

504 BD Engine
Piston Material . . . . Aluminum Alloy
Piston Diameter

Bottom of Skirt
(including
minimum) . . . 4.6178-4.6198 inches

(117.292-117.343 mm)
Piston Skirt

Clearance 0.0052-0.0075 inch
(0.132-0.191 mm)

(max.) 0.0100 inch
(0.254 mm)

Sleeve Bore Diameter
(including
maximum) . . 4.6250-4.6283 inches

(117.475-117.559 mm)
Max. Out-of-Round 0.002 inch

(0.051 mm)

Fig. 53—Camshaft bushings
are of same diameter but sup-
plied In three widths. Widest
bushing (F} Is installed in
front bore; narroweat bush'
Ing (R) in rear bore. Three In-
termediate bushings (I) are
used. Holes (A) In bushings
should align with oil pas-
sages In block bores; un-
marked holes are Inatalled to

blank wall of bore.

Max. Tkper 0.002 inch
(0.051 mm)

Piston Pin
Diameter 1.6244-1.6246 inches

(41.260-41.625 mm)
Clearance in

Piston 0.0005-0.0009 inch
(0.0127-0.0229 mm)

Clearance In
Rod 0.0008-0.0014 inch

(0.0203-0.0352 mm)
Top Compression Ring-

Rectangular with Chrome Face
End Gap 0.015-0.025 inch

(0.381-0.635 mm)
(max.) 0.030 inch

(0.762 mm)
Side

Clearance 0.0035-0.0050 inch
(0.0889-0.127 mm)

(max.) 0.006 inch
(0.152 mm)

Intermediate Compression
Ring-
Square with Tkpered Face
End Gap 0.013-0.023 inch

(0.330-0.584 mm)
(max.) 0.028 inch

(0.711 mm)
Side Clearance . . 0.003-0.005 inch

(0.076-0.127 mm)
(max.) 0.006 inch

(0.152 mm)
Oil Control Ring Two Piece

End Gap 0.016-0.026 inch
(0.406-0.660 mm)

(max.) 0.031 inch
(0.787 mm)

^ 0 . 2 8 7 inch
(7.29 mm)

Fig. 54—lnataiied cam cup piug into engine block
receaaed at dimension shown.

KEYSTONE TYPE RING
SQUARE SECTION

TYPE RING

Fig. 55—Illustration of two types of compression
rings. Refer to text for particular type ring used.
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Paragraphs 59-63 CASE/INTERNATIONAL

Side Clearance . 0.0015-0.003 inch
(0.038-0.076 mm)

(max.) 0.0035 inch
(0.089 mm)

504 BDT Engine
Piston Material . . . . Aluminum Alloy
Piston Diameter

Bottom of Skirt
(including
minimum) . . . 4.6178-4.6198 inches

(117.292-117.343 mm)
Piston Skirt

Clearance 0.0052-0.0075 inch
(0.132-0.191 mm)

(max.) 0.0100 inch
(0.254 mm)

Sleeve Bore
Diameter • . . 4.6250-4.6263 inches

(117.475-117.508 mm)
(max.) 4.6283 inches

(117.559 mm)
Max. Out-of-Round 0.002 inch

(0.051 mm)
Max. Tkper 0.002 inch

(0.051 mm)
Piston Pin (2290, 2294)

Diameter 1.6244-1.6246 inches
(41.260-41.265 mm)

Clearance in
Piston 0.0005-0.0009 inch

(0.0127-0.0229 mm)
Clearance in
Rod 0.0008-0.0014 inch

(0.0203-0.0352 mm)
Piston Pin (Other

504 BDT Engines)
Diameter 1.7994-1.7996 inches

(45.705-45.710 mm)
Clearance in
Piston 0.0005-0.0011 inch

(0.0127-0.0275 mm)
Clearance in
Rod 0.0008-0.0014 inch

(0.0203-0.0352 mm)
Tbp Compression

Ring-
Keystone with
Chrome Face
End Gap 0.015-0.025 inch

(0.381-0.635 mm)
(max.) 0.030 inch

(0.762 mm)

ARROW

THIS SIDE OF ROD
HAS NUMBER

Fig. 56—Vlaw ahowing platon artd connacting rod
corractly Inatallad.

Side Clearance . . . Not Measurable
Intermediate

Compression Ring —
Keystone with
Tkpered Eace

End Gap 0.015-0.025 inch
(0.381-0.635 mm)

(max.) 0.030 inch
(0.762 mm)

Side Clearance . . . Not Measurable
Oil Control Ring Two Piece

End Gap 0.016-0.026 inch
(0.406-0.660 mm)

(max.) 0.031 inch
(0.787 mm)

Side Clearance . 0.0015-0.003 inch
(0.038-0.076 mm)

(max.) 0.0035 inch
(0.089 mm)

CYLINDER SLEEVES

All Models

59. REFINISHING. If cylinder
sleeves are to be reused, sleeve bore
should be refinished using a 180-220 gdt
rigid hone or 180 grit silicone carbide
double spiral brush. Move deglazing tool
up and down in cylinder at the correct
speed to provide an approximately 45
degree Crosshatch pattern. Clean the
finished sleeve thoroughly with a cloth
dampened in warm detergent suds un-
til a white cloth will remain clean when
rubbed on the finished surface.

NOTE: Diesel fuel, oil or solvent will NOT
remove abrasives from sleeves. Oil sleeves
immediately after drying bore.

Recheck sleeve after honing If out-of-
round or taper exceeds specifications, or
if maximum diameter exceeds specifica-
tions, renew sleeve.

60. REMOVE AND REINSTALL. The
wet type cylinder sleeves can be re-
moved with a suitable puUer after
removing rod and piston units as out-
lined in paragraph 57. Cover crankshaft
to prevent dislodged particles from fall-
ing on crankshaft journals as sleeve is
removed.

Thoroughly clean upper and lower
grooves in cylinder block and remove
and discard sealing rings. If sleeve is to
be reinstalled, clean outside of sleeve.
No attempt should be made to reuse
sealing rings.

Install sleeve without sealing rings.
Sleeve should enter block bore to full
depth and turn freely by hand.

Install sealing rings on sleeve grooves,
making sure rings are not twisted or cut.
Lubricate with petroleum jelly or water
soluble grease. Insert sleeves by hand
and carefully press into place without
turning sleeve. Sleeve protrusion must

be 0.000-0.006 inch (0.000-0.152 mm)
above block. The use of a driver should
not be necessary.

PISTON PINS AND BUSHINGS

All Models

dl . The full floating piston pins are
retained in piston bosses by snap rings
and are available in standard size only.

Pin bushings in connecting rod should
be removed with a press, and new
bushing installed with a piloted arbor
with oil hole in rod and bushing aligned.
Bushing must be fmish reamed or honed
after installation. Refer to tables in
paragraph 58 for specifications.

CONNECTING RODS AND
BEARINGS

All Models

62. Connecting rod caps are retained
by self-locking cap screws and rod and
cap mating surfaces are grooved so that
cap can be installed in correct position
only.

Standard crankpin diameter is 2.748-
2.749 inches (69.799-69.825 mm) for 504
BD engines on Models 2090 and 2094
and 504 BDT engines on Models 2290
and 2294. Standard crankpin diameter
is 2.998-2.999 inches (76.149-76.175
mm) for 504 BDT engines on Models
2390, 2590, 2394 and 2594. Desired
bearing clearance is 0.0011-0.0041 inch
(0.028-0.104 mm) for all engines; Max-
imum allowable clearance is 0.0046 inch
(0.117 mm). Regrind or renew crank-
shaft if out-of-round exceeds 0.0005
inch (0.0127 mm), or taper exceeds
0.0005 inch (0.0127 mm). Bearing liners
are available in undersizes of 0.002,
0.010, 0.012, 0.020 and 0.030 inch
(0.051, 0.254, 0.305, 0.508 and 0.762
mm) as well as standard. Connecting rod
side clearance should be 0.007-0.016
inch (0.178-0.406 mm).

When reinstalling, bearing caps
should be away from camshaft, which
will place stamped cylinder numbers
down and toward camshaft side as
shown in Fig 56. Tighten the selflocking
cap screws to a torque of 95-105 ft.-lbs.
(129-142 N • m).

CRANKSHAFT AND MAIN
BEARINGS

All Models

63, The crankshaft is supported in
seven main bearings. Crankshaft end
play is controlled by bronze thrust
washers on each side of fifth main
bearing.

30

www.maskinisten.net

https://truckmanualshub.com/



SERVICE MANUAL

Standard main bearing journal diame-
ter is 2.998-2.999 inches (76.149-76.175
mm) for 504 BD engines on Models 2090
and 2094 and 504 BDT engines on
Models 2290 and 2294. Standard main
bearing journal diameter is 3.498-3.499
inches (88.849-88.875 mm) for 504 BDT
engines on Models 2390, 2590,2394 and
2594. On all models, main bearing caps
are numbered 1 through 7 and caps
must be reinstalled in correct position.
Desired main bearing diametral clear-
ance is 0.0016-0.0046 inch (0.041-0.117
mm) with a maximum allowable clear-
ance of 0.005 inch (0.127 mm) for all
e n ^ e s . Upper and lower bearing shells
are not interchangeable; be sure the
half containing the oil hole is installed
in block and that oil holes properly
aUgn.

Desired crankshaft end play is
0.003-0.015 inch (0.076-0.381 mm) for
all engines. Maximum allowable crank-
shaft end play is 0.020 inch (0.508 mm)
for all engines. Thrust bearing standard
thickness is 0.184-0.186 inch (4.674-
4.724 mm) for 504 BD engines on
Models 2090 and 2094 and 504 BDT
engines for Models 2290 and 2294.
Thrust bearing standard thickness is
0.155-0.157 inch (3.937-3.988 mm) for
504 BDT engines on Models 2390, 2590,
2394 and 2594. Thrust washers of 0.006
inch (0.152 mm) oversize thickness are
available for service in all engines.

Main bearing liners can be renewed
after removing oil pan, oil pump and
bearing caps.

Main bearing liners are available in
undersizes of 0.002, 0.010, 0.020, 0.030
inch (0.051, 0.254, 0.508 and 0.7j52 mm)
as well as standard. Main bearing cap
screws are self-locking type and can be
reused. When installing front mounted
oil pump, check gear backlash as out-
lined in paragraph 52 when front bear-
ing cap is installed. Tighten main bear-
ing cap screws to a torque of 200-210 ft.-
lbs. (271285 N • m).

CRANKSHAFT SEALS

All Models

64. FRONT. Tb renew the crankshaft
front oil seal, disconnect headlight wir-
ing» remove hood, side panels and
radiator panel. Remove radiator as
outlined in paragraph 90, and alternator

0.060-0.090 In.
(1.5-2.3 mm)

Sea)

Fig, 57—Install front crankshaft seat to dimension
shown.

belts. Remove crankshaft pulley bolt
and using a suitable puUer with bolts,
remove crankshaft pulley. Pry crank-
shaft seal from front cover being careful
not to damage seal surface in cover.

Install new seal, lip toward inside us-
ing special tool No. CAS-1109 or
equivalent driver to depth shown in Fig.
57. Lubricate seal lip with petroleum jel-
ly and reassemble tractor by reversing
disassembly procedure.

65. REAR. Ib renew rear crankshaft
seal, first split tractor between engine
and torque tube as outlined in para-
graph 41 and remove clutch or torque
limiter and flywheel. Remove seal re-
tainer cap screws and pry the retainer
from its doweled position on cylinder
block. Remove seal from retainer.

Press new seal squarely into retainer,
lip toward engine. Coat both sides of re-
tainer gasket from lower two holes to
bottom of flange with nonhardening
sealer such as Permatex No. 2 or
equivalent. Use seal locating tool
CAS-1087 or equivalent to correctly
position seal in retainer. Seal depth can
be increased to 0.03 inch (0.762 mm) if
crankshaft surface is grooved. Lubricate
seal lip with petroleum jelly and
reinstall retainer, tightening retaining
cap screws to a torque of 35-42 ft.-lbs.
(48-57 N • m).

If seal flange on crankshaft is worn,
a wear ring and seal kit can be installed
over worn flange.

InstaU seal retainer plate on engine
without seal installed. Heat wear ring
to expand and install over crankshaft
flange using special tool No. CAS-1087.
Be certain chamfer on ID of wear ring
goes on first. See Fig. 58. Allow wear
ring to cool completely, lubricate seal
and install in retainer and over
crankshaft flange using the same tool,
which will position seal to proper depth
to ride on wear ring. Trim protruding
ends of retainer gasket flush with gasket
surface of cylinder block. Reinstall
flywheel and tighten retaining bolts
without hardened washers to 180-190
ft.-lbs. (244-258 N • m) torque or bolts
with hardened washers to 230-250 ft.-
lbs. (312-339 N*m) torque. ReinstaD

FRONT OF ENGINE i

SEAL LIP

WEAR SLEEVE

CHAMFER

CRANKSHAFT FLANGE

Fig. 58~'lttuatratton showing correct Installation
of wear sleeve and rear crankshaft seal on wom

crankshaft seal flange. Refer to text.

Paragraphs 64-67

torque limiter as outlined in paragraph
101 or master clutch as outlined in
paragraph 100. Reassemble tractor by
reversing disassembly procedure.

FLYWHEEL

All Models

66. Tb remove flywheel, first split
tractor between engine and clutch hous-
ing as outlined in paragraph 41. Remove
torque limiter or master clutch, then un-
bolt and remove flywheel.

On all models, flywheel ring gear is a
shrink fit on front of flywheel and is in-
stalled with large beveled inner edge
first. The manufacturer cautions against
the use of a torch or open flame for
heating gear The recommended method
is by heating ring in an oven or hot oil
to a temperature of 400^-450° F (204°-
232° C). Another suggested method is
by using an electric heat gun.

Coat retaining cap screw threads with
suitable thread sealant and tighten cap
screws without hardened washers to
180-190 ft.-lbs, (244-258 N • m) torque
and cap screws with hardened washers
to 230-250 ft.-lbs. (312-339 N • m) torque.

OIL PAN

All Models

67. Tb remove oil pan, first drain oil
pan and torque tube. Unbolt and
remove torque tube front cover and
seal. Unbolt and remove oil pan and
gasket.

Fig. 59—Exploded view of flywheel and seal
retainer.

1. Cap screw 4. Seal retainer
2. Flywheel (torque 6. Gasket

limiter) 6. Flywheel (master
3. Oil seal clutch)
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Paragraphs 68-69 CASE/INTERNATIONAL

While reinstallation of oil pan is the
reverse of removal procedure, the
following torque values and bolt posi-
tions should be observed. Using a new
gasket, tighten oil pan hex head cap
screws to 15-20 ft.-lbs. (20-27 N-m)
torque. Install two new gasket tabs for
torque tube cover in slots of oil pan with
round comers toward front of engine.
Install new torque tube front cover
gasket, then install cover plate. Tighten
the two inner ferry head cap screws on
upper lip of cover plate to 15-20 ft.-lbs.
(20-27 N • m) torque. Tighten the two
outer ferry head cap screws to 35-42 ft.-
lbs. (48-57 N • m) torque. Tighten the
two hex head cap screws on outer ends
of upper lip of cover to 35-42 ft.-lbs.
(48-57 N * m) torque. Tighten the five
hex head cap screws securing cover
plate to torque tube to 110-132 ft.-lbs.
(149-179 N • m) torque. Tighten oil pan
and torque tube drain plugs to 29-31 ft.-
lbs. (39-42 N • m) torque. Fill oil pan and
torque tube to proper levels.

OIL PUMP AND RELIEF VALVE

Ail Models

68. R&R AND OVERHAUL. The
engine oil pump is attached with front
main bearing cap screws and is shim ad-
justed to provide recommended gear
backlash of 0.006*0.011 inch (0.152-
0.279 mm). With oil pan removed as
outlined in paragraph 67, remove inlet
tube, gallery pressure sensing tube (if so
equipped), then unbolt and remove oil
pump. Note number of shims upon
removal.

Model 2090, 2290, 2094 and 2294
engines use a single large drive gear,
while Model 2390, 2590, 2394 and 2594
engines were equipped with a small
drive gear and an idler gear. See Figs.
60 and 61.

Install by reversing removal procedure
using the removed shim pack. If parts
are renewed which might affect drive
gear backlash, install carefully and
tighten mounting bolts finger tight; and
turn engine over by hand and check for
binding of drive gears. If binding occurs,
install additional shims (6—Fig 60 or 61)
and recheck. Shims (6) are available in
0.005 inch (0.127 mm) thickness only.
After front main bearing cap screws are
properly tightened to a torque of 200-
210 ft.-lbs. (271-285 N • m), instaU intake
tube (1) and tighten compression nut to
90-100 ft.-lbs. (122-136 N • m) torque.

If backlash on Model 2390, 2590, 2394
or 2594 engine oil pump drive and idler
gears exceeds 0.008 inch (0.203 mm) or
gears are damaged, renew pump. Pump
is available as an assembly only. All
other parts are available separately.
Remove pump cover and visually ex-

amine gears and body for wear or scor-
ing. Radial clearance of gear teeth in
housing bore should not exceed 0.009
inch (0.229 mm) on all pumps. Check
clearance as shown in Fig. 62. Lay a
piece of Plastigage over ends of gears
and reinstall cover to check clearance,
which should not exceed 0.008 inch
(0.203 mm) on all pumps.

NOTE: DO NOT turn pump with Plastigage
in place.

Refer to the following pump spring
specifications and Figs. 60 and 61.

2090, 2290, 2094 and 2294 Engines
Pressure Relief Valve

Spring (4-Fig 60)
Free length 2.0 inches

(50.8 mm)
Test at
length . . . 23.8-25.6 lbs. @ 1.25 in.

(106-114 N @ 31.8 mm)

2390, 2590, 2394 and 2594 Engines
Pressure Relief Valve

Spring (4—Fig. 61)
Free length 2.874 inches

(72.3 mm)
Test at length 45-49 lbs. @ 1.89 in.

(200-221 N @ 48.0 mm)
Safety Relief Valve

Springs (2-Fig 61)
Inner-Free length . . . . 3.106 inches

(78.89 mm)
Inner-Ifest at
length . . . 33.6-37.2 lbs. @ 1.86 in.

(150-166 N @ 47.24 mm)

Fig. 60—Explodadvlawofoll
pump uaad on Modal 2090,
2290,2094 and 2294 anglnaa,

1. Suction tube
2. Compression nut
3. Plug
4. Spring
5. Relief valve
6. Shim
7. Body sleeve 4
8. Pump assy. ^

Fig. 61~ExplodadvlawofoU
pump uaad on Modal 2390,
2590,2394 and 2594 anglnaa.
Tuba (13) aanaaa praaaura In

oil gallary.
1. Suction tube
2. Springs
3. Plug
4. Spring
6. Relief valve
6. Shim
7. Body sleeve
8. Pump assy. "•'".
9. Idler gear

10. Idler shaft
11. Idler shaft screw
12. Safety relief valve
13. Sensing tube
14. Sleeve
15. Tube nut
16. Connector

Outer-Free length . . . 2.442 inches
(62.027 mm)

Outer-Ifest at
length 2.35-2.59 lbs. @ 1.20in.

(10.5-11.5 N @ 30.48 mm)

When reinstalling pump cover, tighten
retaining cap screws to a torque of 24-29
ft.-lbs. (33-39 N-m) torque. If body
sleeve (7—Fig. 60 and 61) is renewed, be
sure sleeve protrudes 0.175-0.200 inch
(4.445-5.080 mm) above mounting face
of pump. Idler shaft screw (11—Fig. 61)
has left-hand threads and should be
tightened to 40-45 ft.-lbs. (54-61 N • m)
torque.

OIL PRESSURE REGULATOR

All Models

69. The oil pressure regulator valve
is located in oil pump. See Figs. 60 and
61. Refer to paragraph 68 for regulator
valve and spring specification. Filter
bypass valve is located in oil filter
manifold on all models.

Refer to Figs. 63 and 64 and the
following specifications:

Filter Bypass Valve
Spring free length 2.81 inches

(71.37 mm)
Test at length . . 10.06 lbs. @ 1.4 in.

(45 N @ 35.56 mm)
Oil Pressure . . 40-65 psi @ 2100 rpm

(275-448 kP& @ 2100 rpm)
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SERVICE MANUAL Paragraphs 70-72

OIL COOLER

Model 504 BDT Engines

70. The engine oil cooler is horizon-
tally mounted to oil filter manifold
(5—Fig. 64) located on right side of
engine. Removal and disassembly of unit
is obvious after examination of unit and
reference to Fig. 64. Inspect oil bypass
valve (6) for freeness in its bore.

Normal cleaning of oil cooler consists
of blowing out water tubes with com-
pressed air and flushing oil passages
with a suitable cleaning solvent. Renew
*'O'* rings and gaskets when reas-
sembling.

quantity of fuel and any accumulated
water be drained from the trap each day
to prevent water accumulation.

72. FUEL FILTERS. Fuel filters are
spin-on type (Fig. 66). Filters are
available in a kit which consists of both
units and both should be renewed each
500 hours or when noticeable power
loss occurs.

Tb renew filters, first clean filter head,
elements and surrounding area. Shut off
fuel at fuel tank and remove drain plug
from bottom of 1st stage filter. Use a
clamp-type filter wrench which is sup-
plied with tractor to remove filters.
Remove and discard gasket located on

final filter mounting stud. Lightly oil
gaskets on new units and on mounting
stud, install new units and hand tighten
V̂  to % turn after contacting gasket sur-
faces. DO NOT overtighten. Bleed
system as outlined in paragraph 73.

Fuel from tank comes directly to
preliminary filter, which is part of
transfer pump (Fig. 65). Service on this
filter should be performed at the same
interval as spin-on filters. Loosen
locknut (Fig. 67), remove bowl and clean
element with clean fuel, or renew if
damaged or clogged. Clean and dry glass
bowl with air or lint-free cloth, and
renew gasket. Bleed system as outlined
in paragraph 73.

DIESEL FUEL
SYSTEM

All Models are equipped with s
Robert Bosch Model PES nnultlple
plunger injection pump. American
Bosch or Robert Bosch multl-hoie In-
jector nozzles ars used on aii models.

FUEL FILTERS AND LINES

All Modeis

71. The manufacturer recommends
the use of a good grade No. 2 diesel fuel
having a Cetane rating of 40 or better
be used for normal operation. For
winter operation, Cetane rating should
be 45-55 and fuel pour point should be
at least 10° F (5° C) below lowest ex-
pected ambient temperature.

The fuel transfer pump is a constant
volume, positive displacement type
plunger pump which is mounted on side
of iryection pump and driven by a cam
or iiyection pump camshaft. Refer to
Fig. 65 for a schematic view of fuel
system.

On all models a water trap and drain
cock is located in bottom of main fuel
tank. It is recommended that a small

Fig. 63—Expioded view of aingie oli filter
aseembiy.

1. Filter element 4. ReUef valve
2. "O" rings 6. Spring
3. Manifold 6. Plug

Fig, 64'-Exploded view of dual oil filter assembly
and heat exchanger assembly.

1. Outlet tube 6. Relief valve
2. Inlet tube 7. Spring
3. Heat exchanger 8. Plug
4. Gasket 9. Filter element
5. Manifold

TO TANK

FIRST STAGE
FILTER

SUCTION
^ ^ B LOW PRESSURE
Y///A HIGH PRESSURE

RETURN

Fig. 62^Check radlai dearance of pump as
shown. Refer to paragraph 63 for specification.

PRIMARY FILTER

Fig. 65—Schematic view of fuel system and flow. Hand primer pump Is iocated In transfer pump and
fuel line from tank leads directly to transfer pump without passing through filter.
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Paragraphs 73-77

BLEEDING

Ail Models

73. Tb bleed fuel system, be sure
there is fuel in tank and that tank shut-
off valve is open. Operate hand primer
pump to fill preliminary filter bowl.
Open bleed screw (6—Fig. 66) on top of
first stage filter and actuate hand
primer pump until air-free fuel flows
through bleed screw opening. Close
bleed screw (6) and open bleed screw
(7), then continue pumping until air-
free fuel appears. Close bleed screw (7)
and actuate primer pump plunger
several additional strokes to supply fuel
to iryection pump fuel gaUery. Tighten
hand primer pump plunger securely
before attempting to start the tractor.

If necessary, fuel pressure may be
checked at iiyection pump inlet fitting.
Install a 0-50 psi (0-350 kPa) gage in fit-
ting. Pressure should be 18-28 psi
(124-193 kPa).

FUEL INJECTION PUMP

All Models

74. LUBRICATION. The fuel iryec-
tion pump and enclosed governor are
pressure lubricated by engine oil sup-

plied by an external oil line. Excess oil
is returned to crankcase through iiyec-
tion pump drive housing.

75. TIMING. The recommended in-
jection pump timing is given on a data
decal on engine valve cover and is ad-
justed as follows: Turn crankshaft until
No. 1 piston is coming up on compres-
sion stroke, then continue turning
crankshaft until appropriate timing
mark on crankshaft pulley is aligned
with timing pointer as shown in Fig. 68.
Remove timing hole plug and check tim-
ing marks on iiyection pump housing
and drive gear hub as shown in Fig. 69.
Marks should align, if they do not,
loosen the four ii\jection pump mount-
ing flange nuts on rear of timing gear
housing and rotate iiyection pump body
in slotted holes.

If gear timing mark does not appear.
No. 1 piston may be on exhaust stroke;
turn crankshaft one complete turn and
recheck. If pump timing marks cannot
be aligned, remove injection pump drive
gear cover from front of timing gear
cover, remove the three cap screws re-
taining gear to injection pump hub and
retime gear to timing idler gear until
correct timing can be accomplished.
Tighten iiyection pump gear retaining
cap screws to a torque of 35-42 ft.-lbs.
(48-57 N • m), 5/16 inch cover retaining
screws to 17-20 ft.lbs. (23-29 N • m) and
3/8 inch screws to 35-42 ft.-lbs. (48-57
N-m).

76. REMOVE AND REINSTALL. Ib
remove iiyection pump, first shut off
fuel and thoroughly clean pump, lines,
connections and surrounding area.
Align pump and crankshaft timing
marks as outlined in paragraph 75 for
convenience in reinstalling. Remove
filter drain plug (1—Fig. 66) and drain
filters. Disconnect throttle link and stop
cable at pump. Disconnect and cap all

ELEMENT

BOWL

Fig. 66—Explodad vlaw of dual flltar and
aaaoclatad parta.

1. Drain plug
2. First stage fllter 5. Filter head
3. Finai fiiter 6. Bleed screw
4. Gasket 7. Bleed screw

GASKET

SPRING

NUT

CASE/INTERNATIONAL

not forgetting lube oil line be-
tween iiyection pump and engine block.
Remove iiyection pump drive gear cover
from front of timing gear cover. Remove
the three cap screws securing pump
drive gear to hub and lift out gear.
Remove four mounting flange stud nuts
and lift off iiyection pump and drive
gear hub as a unit.

Install by reversing removal pro-
cedure. Tighten housing flange nuts
finger tight only. T\im camshaft hub un-
til pump timing marks align. Install gear
with machined side next to hub flange
and with mounting screw holes aligned.
Install pump gear retaining cap screws
and tighten to a torque of 35-42 ft.-lbs.
(48-57 N • m). Recheck crankshaft tim-
ing marks, align ii\jection pump timing
marks; and tighten iiyection pump
flange nuts to 35-42 ft.-lb& (48-57 N • m).
Complete installation by reversing
removal procedure. Bleed system as
outlined in paragraph 73 and adjust
pump if necessary as in paragraph 77.

77. PUMP ADJUSTMENT. The
diesel governor is an integral part of in-
jection pump and, except for minor
speed adjustments, governor service
should be done at an authorized BOSCH
Service Station.

Recommended diesel tractor govern-
ed speeds are as follows:

Slow Idle
All Models 725-775 rpm

High Idle (No Load)
All Models 2320 rpm

Rated (Loaded) Speed
All Models 2100 rpm

Governed high and low speeds are set
on ii\jection pump test stand and design-
ed speeds are given on governor serial
number plate.

BOWL CLAMP

Fig. 67~-Explodad vlaw of prallmlrmry flltar on fual
Injactlon pump.

Fig. 68^To tima tha Injactlon pump, align tha In-
dlcatad timing mark with timing polntar on gaar

covan Rafar to taxt.
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SERVICE MANUAL Paragraph 78

NOTE: The plate lists Inlectlon pump cam-
shaft speed, which Is V2 crankshaft speed.
For example, EEP/RSV 300-950 would mean
that idle speed Is 600 rpm crankshaft speed
and rated speed is 1900 rpm. Thictor slow
Idle speed is normaily set slightly higher
than governor design speed.

Ib adjust governed speeds, first make
sure that throttle linkage is correctly ad-
justed to fully open and close governor
control lever (Fig. 70). Link should be
connected to upper hole in arm.

Tb ac^ust slow idle speed, remove cap
nut and turn low idle speed a(^usting
screw (Fig. 71) clockwise a slight amount
to increase speed or counterclockwise
to decrease speed. If tractor tends to
**surge'* or *'hunt'* at slow idle speed,
remove cap nut (Fig. 72) and turn ex-
posed supplementary idle ac^usting
screw clockwise not more than 1/8 turn
at a time until slow idle speed smooths
out.

NOTE: Surge screw should NOT be
backed out (counterclockwise) as this wiii
aggravate surging probiem.

Flg.69—Wlth correct crankshaft timing mark
aligned as shown In Fig. 68, remove plug from tlm-
Ing gear cover and align Infection pump timing

marks as shown.

SERIAL NUMBER PLATE

NO LOAD
GOVERNED SPEED
ADJUSTMENT
SCREW

PUMP GOVERNOR
HOUSING GOVERNOR CONTROL LEVER

Fig. 70—Serial number plate on governor hous-
ing shows design speed of unit. Adjustment

screw controls high Idle speed.

Turning screw in too far will increase
slow idle speed.

Ib adjust high idle speed, remove cap
nut and turn no load governed speed ad-
justment screw (Fig. 70) counterclock-
wise to increase high idle speed or
clockwise to decrease high idle speed.

Maximum fuel delivery on a tur-
bocharged tractor pump should only be
ac^usted on a test stand, since tur-
bocharger compensates for altitude
changes and smoke level is not a depen-
dable guide.

WARNiNG: IMost fuei adjustments are
seaied, and breaking the seals wlil void the
warranty on modeis entitled to warranty
coverage.

INJECTOR NOZZLES

All Modeis

All tractors use Annerican Bosch or
Robert Bosch Injectors which are
ahown In exploded view Fig. 73.

78. TESTING AND LOCATING A
FAULTY NOZZLE. If rough or uneven
engine operation or misfiring indicates
a faulty iryector, defective unit can
usually be located as follows:

With engine running at speed where
malfunction is most noticeable (usual-
ly slow idle speed), loosen compression
nut on high pressure line for each iiyec-
tor in turn, and listen for a change in
engine performance. As in checking
spark plugs, faulty unit is one which,
when its line is loosened, least affects
running of engine.

If a faulty nozzle is found and con-
siderable time has elapsed since iiyec-
tors have been serviced, it is recom-
mended that all nozzles be removed and
checked, or that new or reconditioned

LOCKNUT
LOW lOLE SPEED
ADJUSTING SCREW

CAP NUT

Fig. 71—Remove cap nut and adjust slow Idle
speed by turning Idle adjust screw as shown to

obtain correct Idie speed.

units be installed. Refer to appropriate
following paragraphs for removal and
test procedures.

PUMP GOVERNOR
HOUSING

CAP NUT

LOCKNUT

ADDITIONAL
IDLE ADJUSTING SCREW

Fig. 72—If surging occurs, remove cap nut for ac-
cess to supplementary Idle adjusting screw.

Fig. 73—Exploded view of American Bosch Injec-
tor. Robert Bosch Injector Is similar.

1.
2.

3.

Body
Shim, 0.062 inch
(1.575 mm)
Shim, 0.002, 0.007,
0.010 A 0.025 inch
(0.051, 0.178,0.254
A 0.635 mm).

4.
5.
6.
7.
8.
9.

10.

Spring
Spring seat
Valve stop
Dowel pins
Tip assy.
Cap nut
Gasket
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Paragraphs 79-84 CASE/INTERNATIONAL

79. REMOVE AND REINSTALL.
Wash ii\jector lines and surrounding
area with clean diesel fuel or solvent to
remove any dirt accumulation. Discon-
nect leak-off line nuts from each side of
injector, then using a 11/16 inch
crowsfoot wrench disconnect inlet fit-
ting from iryector using caution not to
damage leak-off fitting. Use a 7/8 inch
crowsfoot wrench and unscrew iiyector
retaining nut, then remove iryector by
pulling upward and turning iryector
slightly. If gasket (10—Fig. 73) did not
come out with injector, remove it from
iiyector bore with a suitable tool or
hooked wire. Gasket (10) must be re-
newed each time iiyector is removed.

Before installing ii\jector, clean nozzle
bore in cylinder head using special tool
No. CAS-1411, or equivalent and blow
out foreign material using compressed
air.

When installing iryector, place a new
gasket (10) on iryector, and if necessary,
use a small amount of vaseline or light
oil on gasket to retain it on ir\jector. In-
stall iryector into cylinder head using a
slight twisting motion and with leak-off
fitting of iryector toward valve cover.
Partially install leak-off lines to each
side of iiyector, then use a 3/8 inch
wrench on flats of ir\jector body and
tighten iiyector retaining nut to 35-45
ft,-lbs. (48-61 N • m) torque. Install and
hand tighten inlet line to iiyector, crank
engine until fuel flows from inlet fitting
then tighten inlet fitting to 18-22 ft.-lbs.
(24-30 N • m) torque. Tighten leak-off
line nuts to 35-45 in.-lbs. (4-5 N*m)
torque. Start engine and check for leaks.

80. TESTING. A complete job of
testing and ac^usting an iiyector nozzle
requires use of special test equipment
such as test stand, special tool No.
CAS-10091. See Fig. 74. Only clean, ap-
proved testing oil should be used in

tester tank. The nozzle should be tested
for opening pressure, seat leakage, back
leakage and spray pattern. When tested,
nozzle should open with a sharp, pop-
ping or buzzing sound and cut off quick-
ly at end of iryection with a minimum
of seat leakage and a controlled amount
of back leakage. Check as outlined in
the following paragraphs:

CAUTION: Fuel leaves nozzle tip with suf-
ficient force to penetrate the skin. Keep
hands away from nozzle tip when testing.

81. OPENING PRESSURE, Before
conducting test, operate tester until fuel
flows, then attach tester using correct
adapter. Close valve to tester gage and
pump tester lever a few quick strokes
to be sure that nozzle is not plugged and
that all five spray holes are open.

Open valve to tester gage and operate
tester until fuel flows, then observe
gage reading. Opening pressure should
be 3400-3950 psi (23443-27235

Fig. 74—CAS'1OO91 diesei fuel injection nozzfe
tester.

NOTE: If ad|ustlng a new Injector, or a
used Injector with a new spring (4—Fig. 73),
opening pressure shouid be 3950-4100 psi
(27235-28270 kPa).

If opening pressure is not as specified,
disassemble iiyector as outlined in
paragraph 84 and vary shims (3) as re-
quired. Shims are available in thick-
nesses of 0.002, 0.007, 0.010 and 0,025
inch (0.051, 0.178, 0.254 and 0.635 mm)
and each 0.001 inch (0.0254 mm) of
shim thickness win vary pressure about
55 psi (379 kPa).

NOTE: When testing all of the injectors in
an engine there must not be more than 100
psi (689 kPa) difference between any of the
Injectors.

82. SPRAY PATTERN. Close the valve
to tester gage and operate tester han-
dle at approximately 60 strokes per
minute. Five finely atomized conical
sprays should be emitted from iiyector
tip. If spray pattern is solid, streaky or
irregular, disassemble and overhaul in-
jector as outlined in paragraph 84,

NOTE: injector wiii chatter when test
stand Is operated rapidiy and is an Indica-
tion of valve freedom and good seat width
and Interference angie conditions. Chatter
wlii vary from Injector to Injector and shouid
not be used as a criteria for accepting or re-
jecting an injector.

83. SEAT LEAKAGE. R>int iiyector
tip downward and operate tester rapidly
to be sure nozzle valve is seated. Dry in-
jector tip, then operate tester slowly to
raise gage pressure to within 100 psi
(689 kPa) of iiyector opening pressure

and maintain this pressure for 5
seconds. Observe iiyector tip and if noz-
zle is in good condition there should be
no fuel accumulation in the 5 second
period although a slight dampness is
permissible. If fuel drips or a visible
drop forms, renew iiyector or overhaul
as outlined in paragraph 84.

84. OVERHAUL. Soak iiyector in a
carbon removing solvent and clean out-
side of iiyector thoroughly. Clamp a 3/8
inch open end wrench in a vise to serve
as a holding fixture, then place iiyector
upright in wrench. Use a 15 mm box end
wrench to remove cap nut (9—Fig, 73)
and BE SURE that nozzle (8) does not
turn with cap nut. If nozzle does turn
with cap nut, dowels (7) and/or valve
stop (6) will be damaged. Return iiyec-
tor to solvent if nozzle is stuck to cap
nut.

With cap nut removed, nozzle (8),
valve stop (6), spring seat (5), spring (4)
and shims (2 and 3) can be removed
from body (1). Note that two 0,062 inch
(1.575 mm) thick shims (2) are used and
the ac^usting shims (3) must be between
the two thick shims when reassembling.
Shims (3) are available in thicknesses of
0,002, 0.007, 0.010 and 0.025 inch
(0,051, 0.178, 0.254 and 0,635 mm).

Nozzle valve and body are a matched
set and parts should never be inter-
mixed. Keep parts for each iiyector
separate and immerse in clean diesel
fuel or solvent in a compartmented pan
as iiyector is disassembled.

A brass wire brush can be used to
clean exterior surfaces of body and noz-
zle. Clean nozzle spray orifices using
0.010 and 0.012 inch (0,254 and 0.305
mm) diameter cleaning wires. Each noz-
zle contains five 0.013 inch (0,330 mm)
diameter spray orifices. Use compressed
air to clean ducts in nozzle and a reverse
flow of air through tip end of nozzle is
recommended. Clean nozzle valve and
ID of body. Clean nozzle valve seat area
by using a brush and if necessary to
remove varnish, use solvent and a felt
cleaning pad. Make sure that nozzle
valve slides freely in nozzle body. Renew
any parts that are scratched, scored,
eroded or show signs of any other
damage. Pressure spring has a free
length of 1.100 inches (27,9 mm) and
should test 87.5 pounds (389 N) when
compressed to a length of 1 inch (25,4
mm).

Reassemble iiyector as follows: Be
sure parts are wet with diesel fuel and
install one 0.062 inch (1.575 mm) thick
shim in ID of body, then install adjusting
shims and the remaining 0,062 inch
(1.575 mm) thick shim. Install spring,
then instaU spring seat with small
diameter side toward spring. Align
dowel pins in valve stop with dowel
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holes in body and install valve stop. In-
stall nozzle assembly on valve stop, ap-
ply Lubriplate to shoulder only of noz-
zle, then install cap nut. Place iiyector
in holding fixture and tighten cap nut
to 30-35 ft.-lbs. (41-48 N;m) torque.

Recheck ii\jector opening pressure,
and if necessary, readjust opening
pressure as outlined in paragraph 81.

TURBOCHARGER
Model 2290, 2390, 2590, 2294, 2394

and 2594 tractors are equipped with a
Garrett (AIResearch) Model T04B tur-
bocharger. Refer to Fig. 75. The unit
mounts on exhaust manlfoid and uses
exhaust pressure to slightiy compress
the intake air.

OPERATION

Models So Equipped

85. Fig. 75 shows a schematic view of
turbocharger unit. Exhaust manifold is
split, three cylinders porting into each
half, thus minimizing ener^ loss due to
intermixing. Exhaust gas energy turns
turbine wheel at a speed which may
vary from a few thousand to 125,000
rpm, depending on engine speed and
load. The compressor impeUer supplies
air to intake manifold at above normal
atmospheric pressure. The additional air
entering combustion chamber permits
an increase in amount of fuel burned,
and increased power output over an
engine of comparable size not so
equipped.

The use of engine exhaust to power
the compressor increases engine flex-
ibility, enabling it to perform with the
economy of a small e n ^ e on light loads
yet permitting substantial horsepower
increase at full load. Horsepower loss
because of altitude or atmospheric
pressure changes is also largely
eliminated. Turbine shaft bearings are
floating sleeve type and unit is
lubricated and cooled by a flow of
engine oil under pressure.

In a naturally aspirated diesel engine
(without turbochai^er) an approximate-
ly equal volume of air enters cylinder at
all loadSj and only the amount of fuel
is varied to compensate for power re-
quirements. Turbocharging may supply
up to three times normal amount of air
under fuU load.

All diesel engines operate with an ex-
ress of air under light loads. In a natural-
ly aspirated engine, most of the air is
used at full load, and increasing amount
of fuel results in a higher smoke level
with little increase in power output.
Turbocharging provides a variation of
air delivery, and a turbochai^ed engine
operates with an excess of air up to or
beyond designed capacity of engine.
When more fuel is provided, the tur-
bocharger speed and air delivery in-
crease, resulting in additional horse-
power and heat with little change in
smoke level. Smoke cannot, therefore,
be used as an accurate guide to safe
maximum fuel setting for a turbo-
charged engine. Refer to appropriate
following paragraphs for inspe^ction and
renewal procedures.

8e . PERIODIC INSPECTION. Tb in-
spect turbocharger unit, first remove
muffler and hood. Stuff a clean rag in-
to exhaust outlet elbow to prevent dirt
entry, then thoroughly clean tur-
bocharger, connections and surrounding
area. Remove air cleaner, support elbow,
clean-air inlet hose, exhaust elbow and
connectors.

Visually inspect turbine wheel (ex-
haust end) for bent or broken blades. In-
spect housing for carbon or other
deposits. Inspect compressor impeller
and housing for dirt or dust build-up and
correct cause if evidence of dirt entry
is found. Examine compressor impeller
for damaged or broken blades.

Using a dial indicator, measure turbine
shaft end play which should be
0.001-0.004 inch (0.0254-0.1016 mm).
Excessive end play could indicate wear
while absence of end play could indicate
carbon build-up. Disconnect oil supply
tube from top of shaft housing and

Fig. 75—Schematic view of
turbocharger ahowing f

ctplea of operation.

remove inlet fitting; then attach a dial
indicator with plunger contacting tur-
bine shaft through fitting opening. Ap-
ply equal pressure to both ends of tur-
bine shaft and measure side clearance
which should be 0.003-0.006 inch
(0.0762-0.1524 mm). Turbocharger
should be renewed or rebuilt if side play
is not within limits specified.

R&R AND OVERHAUL

Models So Equipped

87. REMOVE AND REINSTALL. Tb
remove turbocharger, first remove muf-
fler and hood. Stuff a clean rag into ex-
haust outlet elbow to prevent dirt en-
try, then clean turbocharger, connec-
tions and surrounding area. Unbolt and
remove exhaust outlet elbow and con-
nector to turbocharger. Remove tur-
bocharger oil supply and return lines.
Loosen clean air hose clamps and move
hoses away from turbocharger connec-
tions; then unbolt and remove the tur-
bocharger and gasket from exhaust
manifold center section.

Renew aU gaskets and hose clamps;
and hoses if their condition is ques-
tionable. Install turbocharger and
tighten retaining nuts finger tight at this
time. Install exhaust outlet elbow and
connector, with retaining cap screws
tightened finger tight. Align tur-
bocharger and exhaust outlet elbow un-
til connector wiU rotate 360 degrees
without binding, then tighten retaining
cap screws and nuts to a torque of 35-40
ft.-lbs. (48-54 N • m). Recheck to be sure
connector remains free to turn, then
complete assembly by reversing
disassembly procedure.

Turbocharger MUST be primed after
installation as follows: PuU engine stop
control out so engine will not start.
Energize starter and crank engine un-
til oil pressure gage needle reaches
GREEN zone. (Do not run starter con-
tinuously for more than 30 seconds.)
Wait one minute, then start engine. Idle
for 5 minutes at 1000 rpm to ensure
complete turbocharger lubrication
before loading engine.

88. OVERHAUL. Parts availability
should be checked before overhaul is at-
tempted. Mark across compressor hous-
ing (1—Fig. 76), center housing (13) and
turbine housing (18) to aid alignment
when assembling.

CAUTION: Do not rest weight of any parts
on Impeiler or turbine blades. Wolght of only
the turbocharger unit Is enough to damage
the blades.

Remove lockplates and clamp plates
from compressor housing (1) and remove
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housing. Remove lockplates and clamp
plates (6) from turbine housing (18) and
remove housing. Hold turbine shaft
from turning using appropriate type of
holding fixture for turbine wheel (17)
and remove locknut (2),

NOTE: Use a "T" handle or double univer-
sal socket to remove locknut In order to pre-
vent bending turbine shaft.

Lift compressor impeller (3) off, then
remove center housing from turbine
shaft while holding shroud (15) onto
center housing. Remove backplate (4),
thrust bearing (9) and thrust collar (8).
Carefully remove bearing retainers (11)
from ends and withdraw bearings (12).
Spring (5) is a factory controlled depth
in backplate (4), so should not be
disassembled or renewed separately.
Renew only as an assembly with
backplate,

CAUTION: Be careful not to damage bear-
Ings or surface of center housing when
removing retainers.

The center two retainers do not have
to be removed unless damaged or
unseated. Always renew bearing re-
tainers if removed from grooves in
housing.

Clean all parts in a cleaning solution
which is not harmful to aluminum. A
stiff brush and plastic or wood scraper
should be used after deposits have
softened. When cleaning, use extreme

caution to prevent parts from being
nicked, scratched or bent.

Inspect bearing bores in center hous-
ing (13—Fig. 76) for scored surfaces, out-
of-round or excessive wear. Make cer-
tain bore in center housing is not
grooved in area where seal (16) rides.
Compressor impeller (3) must not show
signs of rubbing with either the com-
pressor housing (1) or backplate (4). Im-
peller should have 0.0002 inch (0.0051
mm) tight to 0.0004 inch (0.0102 mm)
loose fit on turbine shaft. Make certain
that impeller blades are not bent, chip-
ped, cracked or eroded. Oil passages in
thrust collar (8) must be clean and
thrust faces must not be warped or
scored. Ring groove shoulders must not
have step wear. Clearance between
thrust bearing (9) and groove in collar
(8) must be 0.001-0.004 inch (0.025-
0.102 mm) when checked at three loca-
tions. Inspect turbine shroud (15) for
evidence of turbine wheel rubbing. TUr-
bine wheel (17) should not show
evidence of rubbing and vanes must not
be bent, cracked, nicked or eroded, TVir-
bine wheel shaft must not show signs of
scoring, scratching or overheating. Shaft
journal out-of-round must not exceed
0.0003 inch (0.0076 mm). Groove in
shaft for seal ring (16) must not be
stepped. If turbine shaft journals are
damaged, undersized bearings of
0.005-0,010 inch (0.127 and 0,254 mm)
may be ordered, and shaft recondition-
ed if so desired. Check shaft end play
and radial clearance when assembling.

If bearing inner retainers (11) were
removed, install new retainers. Oil bear-
ing and install in center housing and in-
stall outer retainers. Position shroud (15)

Fig. 76—Expioded view of
AiResesrch T04B turbo-
charger assembiy used on
2290, 2390, 2590, 2294, 2394

and 2594 series tractors.
1. Compressor housing
2. Locknut
3. Compressor impeller
i. Back plate
6. Spring
6. Clamp plate
7. Seal ring •
8. Thrust collar
9. Thrust bearing

10. "O" ring
U. Bearing retainers (4)
12. Bearings (2)
13. Center housing
14. Lockplate
15. Shroud
16. Seal ring
17. Turbine shaft
18. Turbine housing

on turbine shaft (17) and install seal ring
(16) in groove. Apply a light, even coat
of engine oil to shaft journals^ compress
seal ring (16) with a thin strong tool such
as a dental pick and install center hous-
ing (13), Install new seal ring (7) in
groove of thrust collar (8), then install
thrust bearing so that smooth side of
bearing (9) is toward seal ring (7) end of
collar. Install thrust bearing and collar
assembly over shaft, making certain
that pins in center housing engage holes
in thrust bearing. Install new rubber
seal ring (10), make certain that spring
(5) is positioned in backplate (4), then
install backplate making certain that
seal ring (7) is not damaged. Seal ring
will less likely be broken if open end of
ring is instaUed in bore of backplate
first. Install lockplates (14) and screws,
tightening screws to 75-90 in.-lbs. (9-10
N • m) torque. Install compressor im-
peller (3) and make certain that impeller
is seated against thrust collar (8). Install
locknut (2) to 18-20 in.-lbs. (2,0-2.3
N • m) torque, then use a "T" handle or
double universal joint socket to turn
locknut an additional 90 degrees in
order to correctly preload turbine shaft.

CAUTION: If *'T" handle or double univer-
sal joint socket is not used, shaft may be
bent when tightening nut (2).

Install turbine housing (18) with clamp
plates (6) next to housing, coat cap
screws with a good antiseize compound,
tighten screws to 100-130 in.-lbs. (11-15
N • m), then bend lockplates up around
screw heads.

Check shaft end play and radial play
at this point of assembly. If shaft end
play exceeds 0,004 inch (0.102 mm),
thrust collar (8) and/or thrust bearing (9)
is worn excessively. End play of less
than 0.001 inch (0.025 mm) indicates in-
complete cleaning (carbon not all
removed) or dirty assembly and unit
should be disassembled and cleaned.

If turbine shaft radial play exceeds
0.006 inch (0,1524 mm), unit should be
disassembled and bearings, shaft and/or
center housing should be renewed, or
shaft should be reconditioned and
undersized bearings installed. Maximum
permissible limits of all of these parts
may result in radial play which is not
acceptable.

InstaU compressor housing (1), but do
not tighten until unit is installed, so
perfect alignment can be made. Fill
reservoir with engine oil and protect all
openings of turbocharger until unit is in-
stalled on tractor. After intake hoses are
all assembled, tighten clamp plates (6)
to 110-130 in.-lbs, (12-15 N • m) torque to
compressor housing (1), and complete
assembly. Prime turbocharger as out-
lined in paragraph 87.
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AiR CLEANER
SYSTEiVi

AM Models

89. All models are equipped with a
dry type air cleaner with a safety filter
element (6—Fig. 77 and 78) which
should be renewed each 1000 hours of
operation. DO NOT attempt to clean
safety element.

Large filter element (4—Figs. 77 and
78) can be cleaned by directing com-
pressed air into inside of element. Air
pressure must not exceed 100 psi (690
kPa). An element cleaning solution,
Case part No. A40910 is available.
Renew primary element after four
cleanings.

Tractor is equipped with an air filter
warning lamp on instrument cluster
which indicates when primary filter ele-
ment needs service.

12

Fig, 77—Exploded view of typical air fitter
aaaembly uaed on model 2090 and 2094 tractora,
1. Intake hose 7. Filter housing
2. Intake tube 8. Outlet hose
3. Wing nut 9. Cover
4. Primary element 10. Vacuator valve
5. Wing nut 11. Clamp
6. Safety element 12. Rubber cup

Fig. 78—Exploded view of typical air niter
aaaembty uaed on Models 2290, 2390,2S90,2294,

2394 and 2594 tractora.
1. Intake hose
2. Intake tube
3. Wing nut
4. Primary element
6. Safety element

COOLiNG
SYSTEiVi

RADIATOR

All Models ,̂.

90. Tb remove radiator, first
nect headlight wiring, then

discon-
remove

Fig. 79—Front end of water manifold showing
thermoatat houalng.

1. Cover
2. Gasket 4. Plug
3. Thermostats 5. Manifold

hood, side panels and grille. If so
equipped, disconnect A/C receiver-
dryer electrical connections, then
remove A/C condenser and lay it on top
of air cleaner assembly. If so equipped,
disconnect ether starting aid. Drain
radiator, disconnect oil cooler lines and
disconnect upper and lower radiator
hoses. Disconnect electrical connector,
unbolt radiator supports, then using a
suitable hoist, remove radiator
assembly.

Install by reversing removal pro-
cedure.

A 10 psi (69 kPa) radiator cap is used
on all models.

THERMOSTATS

91. The two thermostats are con-
tained in a single housing as shown in
Fig. 79. On all models thermostats
should start to open at 175*=* F (79^ C)
and be fuUy open at 202*=» F (94° C). If
thermostats do not fully open, the
water will not be cut off complete to
bypass hose, so water will continue to
be routed back into engine.

Tb test for faulty thermostat, suspend
a thermometer and thermostat in a con-
tainer of water, heat water and observe
the temperatures at which thermostat
starts to open and where it becomes
fully open.

Fig, 80—Exploded view of
water pump aasembty and

aaaoclated parta.
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

Cup plug
Body
Gasket
Pump unit
PuUey
Pulley hub
Spacer
Gasket
Plug
Belt
Pan
Impeller
Seal seat
Seal
Housing
SUnger
Shaft & bearing

7. Filter housing
8. Outlet hose
9. Cover

13. Restriction indicator
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WATER PUMP

All Models

92. REMOVE AND REINSTALL. Tb
remove the water pump, first drain cool-
ing sj^tem.

Loosen A/C compressor and remove
A/C belt, if so equipped. Loosen alter-
nator and remove fan belt, then unbolt
and remove fan blades, spacers) and
pulley. Remove the four stud nuts and
pull pump from pump housing. Water
pump and housing (4 and 2—Fig. 80) can
be removed as a unit if pump is being
removed for other work.

Install by reversing removal pro-
cedure. Tighten housing bolts, pump
stud nuts and fan retaining bolts to a
torque of 35-42 ft.-lbs. (48-57 N-m).
Tighten fan belt to obtain Vi inch (12.7
mm) deflection measured midway be-
tween pulleys.

93. OVERHAUL. With water pump
removed from body, remove impeller us-
ing a suitable puller. Do not pry against
housing.

Remove seat (13-Fig. 80) from im-
peller and pry seal (14) from housing
(15). Remove pulley hub (6) from pump
shaft using jack screws. Press pump
shaft and bearing (17) forward out of
housing (15). Slinger (16) can now be
removed from pump shaft, if necessary.

Clean and inspect all parts and renew
as necessary. Pump housing (15) is not
available separately and if renewal is re-
quired, the complete water pump as-
sembly (4) must be renewed.

0.235 inch
{5.97 mm)

Fig. 81—When instsiiing slinger, InstaU to dimen-
Sion shown.

3.41 inches
(86.6 inn)

Reassemble water pump as follows: If
installing a new slinger (16), install it on
pump shaft to the dimension shown in
Fig. 81 and note that shoulder of slinger
is toward bearing. Press shaft and bear-
ing assembly (17—Fig. 80) into housing
(15) to the dimension shown in Fig. 82,
then install Woodruff key, and puUey
hub (6-Fig. 80) onto shaft. Install
washer and tighten locknut to 45-50 ft.-
lbs. (61-68 N • m) torque. Install new seal
(14) into housing and press only on outer
metal ring of seal. Install new seat (13)
in impeller (12), then press impeller on-
to shaft until distance between impeller
and housing is 0.030 inch (0.762 mm) as
shown in Fig. 83.

ELECTRICAL
SYSTEM

ALTERNATOR AND REGULATOR

All Models

94. Delco-Remy alternators are used
on all models. Alternators are equipped
with a solid state regulator internally
mounted and has no provisions for ad-
justment. Delco numbers 1102921,
1102928 and 1102907 are 61 ampere cold
output units; numbers 1102922,1102930
and 1105173 are 72 ampere cold output
units and number 1105540 is a 105
ampere cold output unit.

95. TESTING AND OVERHAUL. The
only test which can be made without
removal and disassembly of alternator
is the regulator. If there is a problem
with the battery not being chai::ged, and
battery and cable connectors have been
checked and are good, check the
regulator as follows: Attach an accurate
voltmeter to output (battery) terminal
of alternator, and ground the negative
lead of meter to alternator case. Make

sure alternator has a good, clean ground
to engine then start and run at approx-
imately 1900 rpm, if reading is less than
13 volts, insert a small screwdriver into
test hole (Fig. 84), making contact with
tab on brush holder with tip of screw-
driver and making sure shaft of screw-
driver contacts side of hole in alternator
case.

CAUTION: When Inserting screwdriver in
test hole, the tab is within V4 inch (19 mm)
of casting surface. Do not force screwdriver
deeper than one inch (25.4 mm) into end
frame.

If voltage increases to 13.2 volts or
more, voltage regulator requires
renewal.

Tb disassemble the alternator, first
scribe matching marks (M—Fig. 85) on
the two frame halves (5 and 16), then
remove the four through-bolts. Pry
frame apart with a screwdriver between
stator frame (12) and drive end frame
(5). Stator assembly (12) must remain
with slip ring end frame (16) when unit
is separated.

NOTE: When frames are separated,
brushes wiii contact rotor shaft at bearing
area. Brushes MUST be deaned of lubricant
If they are to be raused.

Clamp the iron rotor (13) in a pro-
tected vise, only tight enou^ to permit
loosening of pulley nut (1). Rotor end
frame can be separated after pulley and
fan are removed. Check bearing surface
of rotor shaft for visible wear or scor-
ing. Examine slip ring surface for scor-
ing or wear, and rotor winding for
overheating or other damage. Check
rotor for grounded, shorted or open cir-
cuits using an ohmmeter as follows:

Refer to Fig. 86 and touch the ohm-
meter probes to points (1-2) and (1-3);
a reading near zero wiU indicate a short

N0.1 NO. a
lEItMNAi TIRMINAl

Fig. 82—When instaliing shaft and bearing
assembiy, instaii to dimension shown.

n$i Hoii

Support Bearing Shaft
When Pressing

Fig. 8$—lmpeiier is InstaUed with 0,030 inch
(0,782 mm} clearance between impefier and Fig. 84—View showing test hoie on Deico-Remy

housing. aiternator. Refer to text.
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circuit to ground. Tbuch ohmmeter
probes to the slip rings (2-3); reading
should be 2.7-3.0 ohms. A higher read-
ing will indicate an open circuit and a
lower reading will indicate an internal
short. If windings are satisfactory,
mount rotor in a lathe and check runout
at slip rings using a dial indicator.
Runout should not exceed 0.002 inch
(0.051 mm). Slip ring surfaces can be
trued if runout is excessive or if surfaces
are scored. Finish with 400 grit or finer
polishing cloth until scratches or
machine marks are removed.

Before removing stator, brushes or
diode trio, refer to Fig. 87 and check for
grounds between points A to C and B
to C with an ohmmeter, using the lowest
range scale. Then reverse the lead con-
nections. If both A to C readings or both
B or C readings are the same, the
brushes may be grounded because of
defective insulating washer and sleeve
at the two screws. If the screw assembly
is not damaged or grounded, the
regulator is defective.

Tb test the diode trio, first remove the
stator. Then remove the diode trio,
noting the insulator positions. With an
ohmmeter, check between points A and
D (Fig. 88) and then reverse the ohm-
meter lead connections. If diode trio is
good it will give one high and one low
reading. If both readings are the same,
the diode trio is defective. Repeat this
test at points B and D and at C and D.

The rectifier bridge (Fig. 89) has a
grounded heat sink (A) and an insulated
heat sink (E) that is connected to the
output terminal. Connect ohmmeter to
the grounded heat sink (A) and to the
ohmmeter lead connections. If both
readings are the same, the rectifier
bridge is defective. Repeat this test be-
tween points A and C, A and D, B and
E, C and E, and D and E. Capacitor
(11—Fig. 85) connects to the rectifier
bridge and grounds to end frame and
protects the diodes from voltage surges.

Test the stator windings for ground-
ed or open circuits as foUows: Connect
ohmmeter leads successively between
each pair of leads. A high reading would
indicate an open circuit.

NOTE: The three stator leads have a Gom-
mon connection In the center of the wind-
ings. Connect ohmmeter leads between
each stator lead and stator frame. A very low
reading would indicate a shorted circuit. A
short circuit within the stator windings can-
not be readily determined by test isecause
of the low resistance of the windings. A
shorted iead wili probabiy î e discoiored and
wiii have a strong odor.

Brushes and springs are available on-
ly as an assembly which includes brush
holder (14-Fig. 85). If brushes are re-
used, make sure all grease is removed

Fig. 86—Rotor showing test points when check-
ing for grounds, ahorta and opens.

Fig, B7^T98t points for brush holder. Refer to
text.

Fig, J35—Exploded view of
"DELCOTRON" aiternator
used
aoiid

with Intemai mounted
state regulator. Note

matching marks (M) on end

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
U.
12.
13.
14.
15.
16.
17.

frames.
Nut & washer
Pulley
Fan
Spacer
Drive end frame
Grease slinger
Ballbearing
Bearing retainer
Bridge rectifier
Diode trio
Capacitor
Stator
Rotor
Brush holder
SoUd state regulator
Slip ring end frame
Bearing & seal

A B C
Fig. 88—Diode trio test points. Refer to text.

Fig, 89—Bridge rsciMer test points. Rsfmr to text,

41

www.maskinisten.net

https://truckmanualshub.com/



Paragraphs 96-98 CASE/INTERNATIONAL

from surface of brushes before unit is
reassembled. When reassembling, first
install regulator and then brush holder,
springs and brushes. Push brushes up
against spring pressure and insert a
short piece of straight wire through hole
and through end frame to outside. Be
sure that the two screws at points A and
B (Fig. 87) have insulating washers and
sleeves.

NOTE: A ground at these points will cause
no output, or controiied output. Withdraw
the wire under brushes only after alternator
is assembied.

Remove and inspect ball bearing
(7—Fig. 85). If bearing is in satisfactory
condition, fill bearing VA full with Delco-
Remy lubricant No. 1948791 and rein-
stall. Inspect needle bearing (17) in slip
ring end frame. This bearing should be
renewed if its lubricant supply is ex-
hausted; no attempt should be made to
relubricate and reuse the bearing. Press
old bearing out toward inside and press
new bearing in from outside until flush
with outside of end frame. Saturate felt
seal with SAE 20 oil and install seal.

Reassemble alternator by reversing
disassembly procedure. Ti^ten pulley
nut to a torque of 50 ft.-lbs. (58 N • m).

STARTING MOTOR

All Modeis

96. Delco-Remy and Nippondenso
starting motors are used. Specifications
are as follows:

Delco-Remy 1114704
No-Load Tbst

Volts 9
Min. Amperes* 140
Max, Amperes* 215
Min. Rpm 4000
Max, Rpm 7000

*Including solenoid.

Nippondenso 028000-7430
No-Load Ifest

Volts 11.7
Max, Amperes 130
Min, Rpm 3100

97. All starting motors are the
solenoid shifted, positive engagement,
overrunning clutch type.

The solenoid switch on starting motor
not only closes the circuit between bat-
tery and starting motor but also shifts
starter-drive pinion into mesh with
flywheel ring gear, then energizes the
field coils to turn the armature. The
switch contains a high current-draw pull
in winding which is shorted out when
contact points are closed; and a low
current-draw hold in coil which remains

active until key switch is released. An
open circuit in the pull-in winding will
prevent the solenoid from shifting the
drive and actuating the motor. An open

UPPER STOP BOLT

CLUTCH PEOAL

Fig. 90—Illustration showing points of adjustment
for master clutch pedal and linkage for Models
2090 and 2290 tractors equipped with mechanical

shift transmissions.
A Clevis c. Clutch valve
B, Spool D. Cable

Fig. 91—Exploded view of
master clutch assembly for
2090 and 2290 tractors
equipped with mechanical

ahlft transmissions,
1. Oil rings
2. Piston carrier
3. Seal ring
4. "O" ring
5. Piston
6. Plate
7. Disc
8. Belleville springs
9. Hub disc

10. Shaft bushing
11. Shaft sleeve
12. Bolt
13. Pin

circuit in hold-in winding (or a low bat-
tery) will cause solenoid to chatter.

Starter drive pinion clearance is not
at^ustable, however some clearance
must be maintained between end of pin-
ion and starter drive frame to ensure
solid contact of the heavy-duty
magnetic switch,

MASTER
HYDRAULIC

CLUTCH
(MECHANICAL SHIFT

TRANSMISSION)

Models 2090 and 2290 tractOfB may
be equipped with a mechanical shift
transmission utilizing a hydraulicaily
actuated master clutch boited to the
engine fiywheei. Clutch Is held In
engaged position by hydrauiic pressure
untii ciutch pedai is depressed, shifting
a spool in the master ciutch valve. This
directs hydraulic fiuid fiow from the
ciutch through ports in the ciutch hous-
ing which releases pressure from the
clutch piston. Beileviile spring pressure
then disengages the multi-disc ciutch.

ADJUSTMENT

Models 2090 and 2290
So Equipped

98. PEDAL AND LINKAGE. Rfefer to
Fig. 90 and remove clevis pin on clutch
spool bellcrank. Adjust upper stop bolt
on clutch pedal untU centerline of pedal
pad is 7.7 inches (195.6 mm) from cab
floor. With clutch spool fully down into
valve, align cable link with bellcrank,
acyusting cable at lower mounting
bracket if necessary, and install clevis
pin and cotter pin. Push clutch pedal
down until clutch spool has moved up
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SERVICE MANUAL Paragraphs 99-100

exactly 1-1/16 inches (27 mm). Holding
clutch pedal in this position, adjust
lower pedal stop bolt to contact firewall,
then turn stop bolt % turn counterclock-
wise causing pedal to raise slightly, then
tighten locknut on stop bolt.

NOTE: DO NOT allow clutch spool to move
upward more than 1-1/16 Inches (27 mm) or
damage to clutch valve may occur.

R&R AND OVERHAUL

Models 2090 and 2290
So Equipped

99. Tb remove master clutch assem-
bly, separate (split) tractor between
engine and torque tube as outlined in
paragraph 41.

With tractor split, unbolt and remove
master clutch assembly from flywheel.
Refer to Fig. 91. Remove the three bolts
(12) and lift out clutch plates (6), fric-
tion discs (7) and Belleville springs (8)
from piston carrier (2). Using com-
pressed air in oil supply port of carrier,
loosen and remove piston (5) from car-
rier. Remove oil rings (1) from carrier.
Remove and discard '*0'* rings (4) and
seal rings (3) from inside and outside
groove of piston.

Check all parts for excessive wear or
other damage and renew as necessary.
Lubricate new *' >" rings (4) with
petroleum jelly an< install in inner and
outer grooves of p iton. Lubricate seal
rings (3) with petr» leum jeUy and install
over "O" rings n inner and outer
grooves of piston, then using a smooth
wooden dowel or round plastic pen, seat
seal rings into inner and outer grooves
of piston. Lubricate inner and outer
edges of piston and instaU, flat side in-
ward, into piston carrier. Install first, a
steel plate (6), then three Belleville
washers over each of the three roll pins
in the carrier. Refer to Fig. 92 and install
the first Belleville washer concave side
up, the second washer concave side
down and the third concave side up.
Lubricate friction disc with transmission
oil and install on top of steel plate.
Repeat installation procedure for re-
maining plates, discs and washers, ex-
cept for the last hub disc (9—Fig. 91). In-
stall hub disc with gear teeth toward in-
side, aligning the other discs with gear
teeth. Install remaining Belleville
washers as previously outlined and re-
maining steel plate, then install the
three bolts and washers and tighten
evenly until the last steel plate is
0.015-0.030 inch (0.381-0.762 mm)
above piston carrier surface. Install
three new oil rings (1) and reinstall
clutch assembly onto flywheel making
sure the three bolt heads of clutch
assembly fit into bores of flywheel.

Tighten clutch mounting bolts to
110-132 ft.lbs. (149-179 N • m) torque.

Rejoin tractor halves by reversing split
procedure. A(|just clutch pedal and
linkage, if necessary, as outlined in
paragraph 98.

MASTER CLUTCH VALVE

Models 2090 and 2290
So Equipped

100. R&R AND OVERHAUL. Tb
remove master clutch valve, first discon-
nect pedal cable linkage from spool.
Disconnect hydraulic Unes. Cap or plug
hydraulic openings. Unbolt and remove
valve assembly from tractor. Remove
and discard gasket. Refer to Fig. 93 and
remove plug and pin assembly (items 6
through 12). Remove spool (3) from bot-
tom of valve body (1). Remove snap ring
(5) from spool. Pry spool seal (2) from
vadve body.

Inspect all parts for wear, nicks or
burrs. If spool or bore in valve body are
damaged, renew spool and body as an
assembly. Check primary (7) and sec-
ondary (9) springs against following
specifications:

Primary Spring (7)
Free Length 1.610 in.

(40.9 mm)
Load at Length .. 8.6-10.5 lbs. @ 1.2 in.

(38-47 N @ 30 mm)

Secondary Spring (9)
Free Length 0.760 in.

(19.3 mm)
Load at Length 1.2-1.5 lbs. @ 0.430 in.

(5.3-6.7 N @ 10.9 mm)

Lubricate parts with clean hydraulic
oil and reassemble by reversing

INSET

BELLEVILLE WASHERS

STEEL PLATE

FRICTION DISC

CONCAVE UP

CONCAVE DOWN

disassembly procedure. Use new seal
ring (2) and gasket upon assembly.
Tighten plug (12) to 17-20 ft.-lbs. (23-27
N' m) torque. Tighten mounting bolts to
30-35 ft.-lbs. (41-47 N • m) torque. Bleed
hydraulic system as outlined in para-
graph 25. If necessary, acyust clutch
pedal linkage as outlined in paragraph
98.

Fig, 93—Exploded view of master clutch vshte
sssemtly.

Valve body 7. Spring
Seal 8. Washer
Spool 9. Spring
Plug 10. Pin
Snap ring 11. "O" ring
Modulator point 12. Plug

PISTON CARRIER

Fig, 92—Illustration showing comet sssembly
position of B0ll0vlll0 springs In msstsr clutch.

Refer to text.

Fig, 94—Exploded view of torque limiter clutch
used on Models 2090 snd 2290 trsctors so equip-
ped sr^ ell 2390, 2S90,2094, 2294,2394mid2594

trsctors,
Belleville spring
Plate
Plate (Models 2390,
2590, 2094, 2294,
2394 and 2694) 4. Bolt
Disc 6. Retainer
Diac (Models 2390, 6. Bushing
2590, 2094, 2294, 7. Sleeve
2394 and 2594) 8. Spring

1.
2.

2A.

3.
3A.
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Paragraphs 101-104 CASE/INTERNATIONAL

TORQUE
LIMITER
CLUTCH

(Power Shift Thinsmlssion)

All Model 2390, 2590, 2094, 2294,
2394 and 2594 tractors and Model 2090
and 2290 tractors optionally equipped
utilize a 'slip type" torque limlter
clutch bolted to engine fiywheei. The
Power Shift transmission on these
models receives power through an In-
put shaft from the torque limiter ciutch.

Before overhauiing torque limiter
clutch, be sure problem is in that unit
by performing the following staii test:
With engine running approximateiy
1200 rpm, shift into 4th range, hold
brai(es and siowly rsiease inching
pedai. Engine shouid stall, unless
torque limiter is siipping, which would
aliow hydrauiic pump drive shaft to
stop, thus losing the oil pressure to
power shift. The torque iimiter would
then stop slipping since power shift
ciutch wouid slip. The pump would
again be able to deliver pressure to
power shift ciutch and torque iimiter
would again slip, which would become
a bucking action. If bucking does not
occur, check for a power shift clutch or
valve leakage as outlined in paragraphs
227 through 233.

101. TORQUE LIMTTER CLUTCH.
TYactor must first be split between
engine and torque tube as outlined in
paragraph 41, but do not remove front
axle assembly. Drive wedge blocks be-
tween axle and front support to prevent
sideways tipping.

Remove and inspect torque limiter
steel plates, discs and Belleville spring.
Figure 94 shows torque limiter with dual
discs (3 and 3A) and two steel plates (2
and 2A) which were used on Models
2390, 2590,2094,2294,2394 and 2594.
Models 2090 and 2290 so equipped,
were equipped with one disc and one
plate.

Belleville spring (1) must be checked
for free height with concave side down
as shown in Fig. 95. Spring free height
should be 0.482-0.494 inch (12.2-12.5
mm) on Models 2090 and 2290 or
0,451-0.463 inch (11.5-11.8 mm) on
Models 2390, 2590, 2094, 2294, 2394
and 2594. Renew Belleville spring if
measurement is less than 0.482 inch
(12,2 mm) on Models 2090 and 2290 or
0.451 inch (11,5 mm) on all other
models.

NOTE: If the discs (3 and 3A—Fig. 94)
show signs of siipping or wear, renew ali
discs, plates and Belleville spring.

Clean removed parts and friction sur-
face of flywheel of aD dirt and grease.
Fill pilot cavity in rear of crankshaft 2/3
fuU of Molylube No, 2.

NOTE: When dual discs are instaiied makB
sure rivet heads of discs are not lined up
with each other so as to avoid contact. Sides
of discs with springs must face away from
each other.

When installing torque limiter, use a
pilot shaft made from a planetary out-
put shaft. Grind the front of output
shaft down approximately 0.010 inch
(0.254 mm) to 1.760 inches (44.7 mm)
diameter before using.

On all models, retainers (5) must
engage the half circle notches in plates.
Tighten cap screws to 80-90 ft.-lbs,
(108-122 N ' m) in several steps in order
to load Belleville spring evenly. Dish in
BelleviUe spring must face outward. In-
stall thrust control spring (8) in cavity
in center of flywheel,

iVIECHANICAL
SHIFT

TRANSMISSION
Models 2090 and 2290 tractors may

be equipped with a mechanicaiiy
shifted eight speed gear type transmis-
sion consisting of a two speed range
and four speed gear section. This pro-
vides eight forward speeds and four
reverse.

Transmission gears are constant
mesh type. Range gears are syn-
chronized and can be shifted on-the-
go. Reverse shifting requires tractor be
stopped. Four spaed gears require trac-
tor be stopped for shifting.

LINKAGE ADJUSTMENT

Models 2090 and 2290
So Equipped

102. RANGE AND REVERSE. Ib ad-
just shift linkage for range and reverse
gears, first disconnect the control cable

yokes (8—Fig. 96). Place the range con-
trol lever (1) in neutral position. Align
the reverse quadrant (3) and range
quadrant (2) slots. Place the range and
reverse shift levers (9 and 10) in neutral
position (70 degrees above horizontal as
shown in insert Fig. 96). Acyust position
of cable yokes so that yoke holes align
with shift lever holes. Install yoke pins
and secure yokes.

103. FOUR SPEED TRANSMIS-
SION. Tb acyust shift linkage on four
speed transmission gears, first discon-
nect the control cable yokes (8—Fig. 97).
Place the gear shift lever (1) in neutral
position. Place the speed shift levers (9
and 10) in r\eutral position (20 degrees
above horizontal as shown in insert A—
Fig. 97). Adjust position of cable yokes
(8) so that yoke holes align with shift
lever holes. Install yoke pins and secure
yokes.

104. NEUTRAL START SWITCH. Tb
ac^ust the neutral start switches, place
the four speed gear transmission in
neutral, disconnect wiring and remove
the two switches (Fig. 98). Remove the
switch shims and place switches back
into transmission without shims. Using
an ohmmeter or suitable continuity
light, turn switches in until light or
meter shows continuity. Shift transmis-
sion through various gears and check to
see if switch continuity breaks when

Fig. 95—lnvart Ballavllla apring and maaaura diah
aa ahown. Refer to taxt.

Fig. 96—ExplO€lad view of hlgfh-low rar^ga and
ravaraaahm linkage onModal 2090 and 2290 trac^

tors so equlppad.
1. Shift lever 6. Reverse cable
2. Range quadrant 7. Bracket
3. Reverse quadrant 8. Yoke
4. Yokes , 9. Range lever
6. Range cable 10. Reverse lever
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SERVICE MANUAL Paragraph 105

12

Fig. 97^Exploded view of four-speed shift linkage
snd park lock linkage on Model 2090 and 2290

tractors so equipped,
1. Shift lever
2. Park lock quadrant
3. 3rd & 4th gear

quadrant
4. 1st & 2nd gear

quadrant
5. Shift cable (1st &

2nd)
6. Shift cable (3rd &

4th)

7. Shift rod (park lock)
8. Yokes
9. Shift lever (1st &

2nd)
10. Shift lever (3rd &

4tli)
11. Yokes
12. Shift lever (park

lock)

transmission is in gear and continues
when in neutral. Estimate number of
shims needed to fill gap between switch
and transmission to allow proper opera-
tion. Install shims with switch and
recheck with meter or light. Reat^ust as
necessary. Shims are available in
thicknesses of 0.005 and 0.010 inch
(0,127 and 0.254 mm). See Fig. 98.

RANGE SHIFT FORKS AND
SHAFTS

Models 2090 and 2290 #
So Equipped !,

105. REMOVE AND REINSTALL. Ib
remove shift forks and shift shafts for
range transmission service or fork or
shaft renewal, first drain transmission
oil, then disconnect shift control cables
from four speed transmission and park
lock lever. Riemove neutral start switch
wiring. Remove rear side access cover
and cable bracket. Disconnect range
and reverse shift control cables, then
remove front side access cover. Push the
shift rail roll pin in until pin is complete-

ly in the shift rail. See Fig. 99. Using
pliers, turn shift rail until flat area of rail
is toward outside of transmission. Install
a 5/16 inch NC bolt in rear threaded end
of shift rail. Using pliers, puU on bolt

Neutral Start Switch

0.005 and 0.010 inch
{0.127 and 0.254 mm)

SHIMS

Fig, 98—Cross-sectional view showing neutral
start switch shim placement and shim dlmen-

slons. Refer to text.

Fig. 99~View showing pin removal and installa-
tion procedure to range shift rail. When installing,
drive pin Into rail to depth shown. Refer to taxt.

Fig, 100—Exploded view of
range shift raiia, forks and
related parts for Model 2090
and 2290 tractors equipped
with mechanical shift

transmission.
1. Roll pin
2. Shift rail
3. High-Low shift fork
4. Roll pin
5. Synchronizer assy.
6. Roll pin
7. Reverse shift fork
8. Shift collar (reverae)
0. Ball

10. Spring
11. Ball
12. Spring
13. RoUpin
14. Shift lever (inner)
16. Snap ring ,
16. Washer
17. "O" ring
18. Shifter shaft
18. Washer
20. Snap ring
21. RoUpin
22. Shift lever (inner)
23. Snap ring
24. Washer
25. "O" ring
26. Shifter shaft
27. Washer
28. Snap ring

rearward and move shift forks forward
using a screwdriver. As shift rail is
removed rearward, retain detent balls
in shift forks. Remove shift rail out rear
access side opening. Remove snap ring
(28—Fig. 100) from reverse shift lever
then remove shift lever from shaft.
Remove inside snap ring (23) and washer
(24) from shaft. Push top of range shift
fork (3) inward and turn range shift
lever fuUy clockwise. Push top of
reverse shift fork (7) inward then slide
reverse shift collar (8) fully toward front
of transmission. IVim reverse shift shaft
fuDy clockwise, then push shaft inward
until inner shift lever is past reverse
shift fork and inner range shift lever.
Turn inner reverse shift lever fully up-
ward and remove reverse shift fork
through front side access opening. Turn
range shift lever counterclockwise and
remove range shift fork (3) through
front side access opening.

Push reverse shift shaft into transmis-
sion and remove through front side ac-
cess opening, Tb remove range shift
shaft (18), remove snap ring (20), lever,
washer (16) and inside snap ring (15),
then push shaft into transmission and
remove through front side access open-
ing. Renew **0" rings (17 and 25) on
shift shafts when reassembling.

Reassemble by reversing disassembly
procedures noting the following:
Remove roll pins (4 and 6) and springs
(10 and 12) from shifting forks. Remove
roll pin (1) from shift rail (2). After shift
rail is in place, align pin hole with ac-
cess hole in side of transmission and in-
stall roll pin into shift raU to depth
shown in Fig, 99, With shift rail and
shifting forks and levers installed, place
detent balls and springs into shift forks
and secure springs in place with roll pins
(4 and 6), Adjust shift linkage as out-
lined in paragraphs 102, 103 and 104.
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TRACTOR SPLIT

106. Tb service the range or speed
transmissions, tractor must be separated
(split) between the torque tube and rear
transmission frame as follows: First
drain transmission and torque tube.
Disconnect battery, remove cables from
starter and remove battery tray. Remove
side rails. Unbolt circuit breaker panel
from oil pan and wire panel to side of
engine. Disconnect brake valve tube, pto
regulator hose and tube and the two
brake valve hoses. Disconnect pto
regulator valve tube from differential
lock valve hose. Disconnect differential
lock valve hose from axle differential
lock tube. Disconnect shift control
cables from range and speed transmis-
sion shift levers. Disconnect control
cables from hitch and sensing control
levers on hitch control valve. Disconnect
control cable from pto regulator valve.
Disconnect all necessary wiring harness
connectors and ground wire from
engine block. On the remote valve,
disconnect control cables and if so
equipped, remove flow control cables.

Loosen front cab or platform mount
nuts on each side of tractor. Remove re-
taining rings from remote couplings,
mark for identification when assem-
bling, then push couplings out of frame.
Disconnect transmission temperature
sender wire from pto. Remove drawbar
and drawbar mounting bracket from
under tractor Remove rear cab or plat-
form mounting bolts on each side of
tractor.

Support tractor under engine with
splitting stand or suitable jackstands. In-
stall rear splitting stand or support rear
frame with rolling floor jack. Raise and
support rear of cab or platform enough
that it clears when transmission is
moved toward the rear. Unbolt transmis-
sion from torque tube and roll transmis-
sion to the rear separating the tractor.

Assemble tractor by reversing disas-
sembly procedure. Use Loctite 504 or
equivalent sealant on transmission
flange before uniting with torque tube.
Tighten nuts securing transmission to
torque tube to 400-450 ft.-lbs. (542-678
N • m) torque. Tighten cab or platform
mounting bolts to 150-180 ft.-lbs, (203-
244 N ' m) torque. Adjust shift controls
as outlined in paragraphs 102, 103 and
104. Acyust hitch control and sensing
cables as outlined in paragraph 267. Fill
transmission and torque tube to correct
level with new Hy-TYan Plus fluid.

OVERHAUL RAt4GE
TRANSMISSION

Models 2090 and 2290
So Equipped

107. RANGE DRIVE SHAFT. Tb
disassemble range transmission, tractor
must be separated (split) as outlined in
paragraph 106. Remove the front
bushing for the pto and pump drive
shaft. Remove seal ring from range drive
shaft. Remove front side and top
transmission access covers. Disconnect
lubrication tube and remove fitting from
upper right on transmission housing,
then pull out oil tube (26—Fig. 101) from
bearing retainer (25) and transmission.
Drive roll pin (1—Fig. 100) into range
shift rail through access hole in side
cover flange as shown in Fig. 99. Turn
shift rail until flat area on rail is toward
outside of transmission. Then push shift
rail toward rear of transmission and
remove shift rail from rear of transmis-
sion wall.

NOTE: As shift rail moves out of shift
forks, detent balls (9 and 11—Fig. 100) will
drop out.

Fig. 101—Exploded view of
drive ahaft aaaembly on
Model 2090 and 2290 tractora
equipped with mechanical

ahlft tranamlaaJona.
1. Bushing
2. Range drive shaft
3. Pto & pump shaft
4. Thrust bearing
5. Reverse idler
6. Needle bearing
7. Shaft
8. RoUpin
9. Thrust bearing

10. Retaining ring
11. Rear bearing
12. Retaining ring
13. Snap ring
14. Gear (high range drive)
16. Snap ring
16. Snap ring
17. Gear (low range drive)
18. Snap ring
19. Snap ring
20. Gear (reverse drive)
21. Front bearing
22. OU shield
23. Snap ring
24. Seal ring
26. Bearing retainer
26. OUtube
27. "O" ring

Remove bearing retainer (25—Fig. 101)
and oil shield (22). Pull pto and pump
drive shaft (3) out of range drive shaft
(2) until snap ring is visible on inside end
of shaft, then remove snap ring from
shaft end through top rear opening in
transmission case. Remove pto and
pump drive shaft from range drive
shaft. Pull range drive shaft assembly
from transmission.

Remove retaining rings (10 and
12—Fig. 101), then remove rear drive
shaft bearing (11) from transmission.
Disassembly of range drive shaft
assembly is obvious after examination
of unit and reference to Fig. 101.

108. REVERSE IDLER SHAFT. Ib
remove reverse idler shaft and gear
assembly, first drive roll pin (8—Fig. 101)
into idler shaft until it bottoms in shaft.
Push idler shaft (7) rearward removing
thrust washer assemblies (4 and 9) and
idler gear and bearing (5 and 6) as shaft
is removed.

109. INTERMEDIATE SHAFT. Ib
remove intermediate shaft, first remove
oil shield (4—Fig. 102), remove range
and reverse shift forks as outlined in
paragraph 105. Remove rear side and
top transmission access covers. Remove
pto housing assembly from rear of
transmission as outlined in paragraph
202. Remove rear pto drive shaft. Using
an AUen wrench, remove the three
screws (1—Fig. 102) securing the front
end cap (2) and remove cap and shims
(3).

If intermediate shaft is equipped with
end cap and shims on rear end of shaft,
remove cap and shims. See insert Fig.
102.

If intermediate shaft is equipped with
a snap ring (26—Fig. 102) on rear end of
shaft, proceed as follows: Refer to Fig.
103 and install spacer sleeve over first
gear and between cluster gear and
transmission case. InstaU end cap tool
(Fig. 104) with a 0.125 inch (3.175 mm)
shim pack on front end of intermediate
shaft and tighten cap tool to 40 ft.-lbs.
(54 N • m) torque. Install puller as shown
in Fig. 104 and tighten nut against back
side of puUer plate until outer snap ring
on front of bearing is tight against front
of transmission, and end cap tool is tight
against inner race of front bearing. Us-
ing a long punch, hit inner race of rear
intermediate shaft bearing (29—Fig.
102) lightly until bearing is away from
snap ring (26), then remove snap ring.

InstaU puUer with nut and washer on
outside of puller plate. TXim nut to puU
intermediate shaft forward untU front
bearing is free from transmission case
and shaft is clear of inner race of center
bearing (19). PuU shaft out of transmis-
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SERVICE MANUAL Paragraphs 110-111

sion while removing gears, spacers and
collars out top access opening.

110. Clean and inspect all parts for
damage or excessive wear and renew as
necessary. Check bearings for free
smooth action and renew any bearing
having a loose fit or rough action. Bear-
ings may be heated to 250° F (120° C)
for ease in assembling.

REASSEMBLY

111. INTERMEDIATE SHAFT. As-
semble intermediate shaft as follows: If
front shaft bearing (5—Fig. 102) was
removed, install front thrust washer
section of thrust bearing assembly (6)
with flat side toward bearing. Heat and
instaU front shaft bearing (5). If re-
moved, install center bearing (19) in
transmission. Install intermediate shaft

and bearing assembly into transmission
enough to allow installation of in-
termediate shaft components in the
following procedure. Install remainder
of thrust bearing assembly (6) onto shaft
with cup side of thrust washer toward
front of transmission. Install reverse
driven gear (7) flat side toward front.
Place thrust bearing assembly (8) onto
shaft with black side of bearing cup
toward reverse gear. Install shift pinion
hub (9) with recessed inside diameter
toward front of transmission, then place
shift collar (10) on hub (9). Place thrust
bearing assembly (12) on shaft, black
side £^ainst shift pinion hub, then install
low range driven gear (13) with long side
of hub toward rear of transmission. In-
stall thrust bearing assembly (14), black
side against low range gear. Place front
synchronizer gear with flat side against
low range gear. Place synchronizer (15)

Fig, 102—Exploded view of
Intermediate shaft assembly
on Model 2090 and 2290 trac-
tors equipped with me-
chanicai shift transmissions.
Insert "I" shows rear shaft
retaining plate for late model

tractors,
1. Allen screw
2. Retaining plate
3. Shims, 0.006 & 0.007

inch (0.127 & 0.178 mm)
4. Oil shield
5. Front bearing
6. Thrust bearing
7. Reverse gear
8. Thrust bearing
9. Pinion hub

10. Shift collar
11. Intermediate shaft
12. Thrust bearing
13. Low range gear
14. Thrust bearing
15. Synchronized assy.
16. Thrust bearing
17. High range gear
18. Thrust bearing
19. Center bearing
20. Spacer, 1-45/64 inches

(43.3 mm)
21. Gear (4th)
22. Spacer, 2-1/4 inches (57

mm)
23. Cluster gear (2nd & 3rd)
24. Spacer, 2-1/4 inches (57

mm)
25. Gear (1st)
26. Snap ring (early models)
27. Retaining ring
28. Bearing spacer
29. Rear bearing
30. Retaining ring

\ ^ CLUSTER GEAR
^TRANSMISSION CASE /
^SPACER SLEEVE [ [ /

\//\r^

\
\
\

y FIRST GEAR J \ ' ' \

^ ^ ^ ^ 1

X

\ . \ \ \ \ \

J

I

SNAP RING ^ FRONT BEARING

INNER RACE

END CAP TOOL

PULLER PLATE

SPACER SLEEVE

onto shaft with recessed part of inner
splines toward front of transmission. In-
stall rear section of synchronizer gear
with hub of gear against synchronizer.
Install thrust bearing assembly (16)
black side forward, high range driven
gear (17) gear hub side forward and
thrust bearing assembly (18) black side
forward.

Push intermediate shaft through
center bearing (19), then proceed to in-
stall drive gears and spacers in the
foUowing order: Install fourth drive gear
spacer (20) which is 1-45/64 inches (43.3
mm) long, on intermediate shaft. Place
fourth drive gear (21), spacer (22),
cluster gear (23), small gear side rear-
ward, spacer (24) and first drive gear
(25) on shaft.

Install spacer sleeve into transmission
over fiiTst gear and between cluster gear
and transmission case as shown in Fig.
103, Install end cap tool with a 0.125
inch (3.175 mm) shim pack on front end
of intermediate shaft and tighten cap to
40 ft.-lbs, (54 N • m) torque. Install puUer
assembly as shown in Fig. 104, tighten
nut against back side of puller plate
forcing intermediate shaft toward rear
of transmission until outer snap ring on
front bearing (5-Fig, 102) is tight
against front of transmission and end
cap tool is tight against inner race of
front bearing.

Install rear bearing spacer (28), inner
bearing snap ring (27), rear bearing (29)
and outer bearing snap ring (30). Using
a long punch, tap inner bearing race un-
til seated against rear bearing spacer,
then install rear shaft snap ring (26); or
if so equipped, install rear end cap (see
insert Fig. 102). Coat Allen screws with
Loctite 271 or equivalent and tighten to
40 ft.-lbs, (54 N • m) torque.

Remove spacer sleeve and puller
assembly. Install front end cap (2—Fig.
102) without shims and tighten Allen
screws to 40 ft,-lbs. (54 N • m) torque to
remove any clearance between gears
and related parts on shaft. Remove end
cap and using a depth micrometer,
measure distance from face of front
bearing to end of intermediate shaft as
shown in Fig. 105. Add shims (3—Fig,

Fig, 103—Illustration showing Installation of
spacer sleeve on Intermediate shaft for

disassembly and assembly. Refer to text.

Fig, 104—Illustration showing Installation of puller
assembly for disassembly and assembly of In-

termediate shaft.

0.003-0.006 in.
(0.076-0.152 imi)

Fig, 105—View showing measurement of In-
termediate shaft recess from bearing face to

determine shim pack. Refer to text.
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Paragraphs 112-115 CASE/INTERNATIONAL

102) to measured dimension to obtain a
clearance of 0.003 to 0.006 inch (0.076
to 0.152 mm) between face of front
bearing and inside face of end cap,
when end cap is reinstalled. Shims are
available in thicknesses of 0.005 and
0.007 inch (0.127 and 0.178 mm). Coat
Allen screws with Loctite 271 or
equivalent and tighten screws to 40 ft.-
lbs. (54 N • m) torque. Install oil shield
(4) with bronze side toward bearing.

Install range shift forks and levers as
outlined in paragraph 105. Install rear
pto drive shaft then install pto housing
assembly as outlined in paragraph 202.

112. REVERSE IDLER SHAFT.
Assemble reverse idler shaft as follows:
Insert reverse idler shaft (7—Fig. 101) in-
to front of transmission. Place thrust
bearing assembly (9), black side toward
rear of transmission. Install reverse idler
gear (5) with needle bearing (6) onto
shaft. Then install rear thrust bearing
assembly (4), black side toward gear.
Align pin hole in rear end of shaft with
pin hole in transmission boss and install
roD pin (8) until pin is flush with top sur-
face of transmission boss.

113. RANGE DRIVE SHAFT. If
measured inside diameter of drive shaft
bushing (1-Fig. 101) exceeds 1.1385
inches (28.918 mm), renew bushing.
Remove old bushing by splitting with a
chisel. Use Loctite Primer and Loctite
271 sealant or equivalent on new
bushing and install to depth shown in
Fig. 106. Inside diameter of new bushing
should be 1.1265-1.1285 inches (28.613-
28.664 mm) after installation.

Heat and install front drive bearing
(21—Fig. 101) with outer retaining ring
facing away from the three gear spline
end of shaft. Install snap ring (23) and
seal ring (24). Install reverse drive gear
(20) with long hub side against front
bearing. Install snap ring (19), snap ring
(18), low range gear (17), snap ring (16),
snap ring (15), high range gear (14) and
snap ring (13). Install rear drive shaft
bearing (11) and bearing retaining rings
(10 and 12) in transmission bore.

Bushing ^

0.310 i n .
{7.87 rrni)

' Orive Shaft

Fig. 108-~instail rear pto and pump drive shaft
bushing to depth shown.

Install drive shaft assembly into
transmission until front bearing outer
ring is against front of transmission.
Slide pto and pump drive shaft (3) into
drive shaft (2) enough to install snap
ring on rear of pto and pump shaft.
Then push pto and pump shaft in until
spline end is in the coupling of the pto
drive in rear of transmission. Install oil
shield (22), bronze side against bearing.
Install bearing retainer (25) and tighten
bolts to 35-42 ft.-lbs. (48-57 N-m)
torque. Use Loctite Primer and 242
sealant or equivalent on the three bear-
ing retainer set screws and tighten
screws to 12-15 ft.-lbs. (16.3-20.3 N • m)
torque.

Install oil tube (26) with new '*0"
rings (27) and connect oil tube fitting
and tube. Apply Loctite 504 or
equivalent to transmission access open-
ing flanges and install side and top ac-
cess covers and tighten cover bolts to
35-42 ft.-lb& (48-57 N • m) torque. Install
new seal ring on range and reverse drive
shaft, and install front bushing on pto
and pump drive shaft. Reassemble trac-
tor as outlined in paragraph 106.

FOUR SPEED TRANSMISSION
SHIFT FORKS AND SHAFTS

Models 2090 and 2290
(Mechanical Shift)

114. REMOVE AND REINSTALL. Tb
remove shift forks or shift shafts for
service or renewal, first drain transmis-
sion oil, then disconnect shift control
cables from four speed transmission and
park lock lever. Remove neutral start
switch wiring. Remove rear side access
cover and cable bracket. Refer to Fig.

Fig. 107~Expioded view of
shift raii, forks and reiated
parts on four-speed transmis-
sion of aHodel 2090 and 2290
tractors equipped with
mechanicai shift transmis-

sion.
1. Shift nul
2. Pin
3. Pin rail
4. Pin
5. Shift raU
6. Pin
7. Shift collar
8. Fork finger
9. Shift fork

10. Shift coUar
11. Fork finger
12. Shift fork
13. Pin
14. Ball
15. Spring
16. Spring
17. Pin
18. BaU
19. Spring
20. Spring
21. Pin
22. Shift lever (inner)
23. Shift lever (inner)
24. Pin
25. Snap ring
26. Washer
27. " 0 " ring
28. Shift shaft

107 and drive out detent pins (13 and
17) from both forks, then remove detent
springs (15, 16, 19 and 20) and balls (14
and 18). Engage park lock, fuUy clock-
wise, then drive roll pin (6) out of shift
rail (5) and shift rail bore in transmis-
sion. Remove pin (6). Disengage park
lock, fuUy counterclockwise, put trans-
mission in first gear by sliding rear shift
fork rearward. Turn shift rail until roll
pin (2) can be driven out of shift rail.
Separate shift rail and push rear section
(1) rearward out of shift fork (9), then
remove shift fork. Remove shift fork (12)
with shift rail (5) and connector bar (3)
together. Remove rear section of shift
rail (1) from bore in transmission.

1b remove shifter shafts (items 21
through 31), hydraulic inlet screen (See
Fig. 109) must be removed as outlined
in paragraph 250. Remove outer shift
levers from speed transmission. Remove
snap ring (29-Fig. 107) from shift shaft
(28). Remove flat washer (31) and wave
washer (30). First remove shift shaft for
third and fourth gear, then remove shift
shaft for first and second gear. Renew
*'O'* rings (27) on shift shafts when
reassembling.

Reassemble by reversing disassembly
procedure. At^ust shift linkage as out-
lined in paragraphs 103 and 104, and
park lock linkage as outlined in
paragraph 177. ..

OVERHAUL FOUR SPEED
TRANSMISSION

Models 2090 and 2290
(Mechanical Shift)

115. COUNTERSHAFT. Tb service
the four speed transmission counter-
shaft, tractor must be separated (split)

10

17

29. Snap ring
30. Spring washer
31. Washer

32. Shim, 0.010 inch (0.254
mm)

33. Neutral start switch
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SERVICE MANUAL Paragraphs 116-118

between torque tube and transmission
as outlined in paragraph 106. Remove
rear cab or platform mounts. With
transmission suitably supported,
remove wheels. Remove axle housings
and final drive assemblies as outlined in
paragraph 166. Remove pto housing
assembly as outlined in paragraph 202.
Remove brake assemblies as outlined in
paragraph 192.

Disconnect differential lock oil fitting
on right side of transmission then
remove oil tube. Remove rear pto drive
shaft. Disconnect hitch cable and
remove oil tube from rear of transmis-
sion frame.

Support differential with wood
blocka Remove differential bearing car-
riers from both sides of transmission.
Remove both differential bearing cones,
shims and inner halves of brake
cylinders from both sides of transmis-
sion. Attach a suitable chain or sling and
hoist to differential assembly and
remove from transmission.

Remove four speed transmission shift
control cable bracket from top of
transmission. Remove hitch cable upper
mount bolts from top of rear transmis-
sion access cover, then remove cover.
Remove front side transmission access
cover.

Remove front bushing from pto shaft,
pull shaft out approximately four inch-
es, remove snap ring from rear of pto
shaft, then withdraw pto shaft from in-
put shaft.

Remove roll pins (13 and 17—Fig. 107)
from both shifting forks. Remove detent
balls and springs. Engage park lock and
drive shift rail roU pin (6) out. Remove
shift rail from rear of transmission.
Remove shift forks.

Bend retainer nut (1—Fig. 108) lip
from notch in countershaft and remove
nut and thrust washer (2). Remove snap
ring (6) from shaft. Using a brass drift,
drive countershaft rearward approx-
imately VA inch (6.35 mm) and install a
suitable puller and remove front
countershaft bearing cone (3). Push
countershaft assembly rearward until
out of park lock gear (8) and remove
Woodruff key (7) (on models equipped
with transmission S/N 10237494 and
below) from countershaft. Push
countershaft rearward while removing
items (9 through 18) out top of access
opening. Park lock gear cannot be
removed until fourth, third and second
gears are removed. Remove park lock
gear (8) then remove remainder of items
(19 through 23) out top of access open-
ing and withdraw countershaft from
rear of transmission.

Remove snap ring (5) from behind
front bearing cup and drive out cup.
Drive out rear bearing cup (25). Press
rear bearing cone from countershaft.

116. Clean and inspect all parts for
damage or excessive wear and renew as
necessary. Check bearings for free
smooth action and renew any bearing
having a loose fit or rough action. Bear-
ing (26—Fig. 108) may be heated to 250°
F (120° C) for ease of assembly.

REASSEMBLY

117. COUNTERSHAFT. Assemble
countershaft as foUows: If rear pinion
bearing cone (26—Fig. 108) was re-
moved, heat and install bearing cone on
countershaft with laî ge side toward pin-
ion gear. With countershaft standing
vertical with pinion gear down assem-
ble shaft components as follows: Install
1/8 inch (3.18 mm) thick thrust washer
from thrust bearing (23), then install
needle bearing and cup washer, cup side
down. Install first gear (22), hub gear
end up. Install pinion shaft hub (19) with
V4 inch (6.35 mm) recessed spline side
down, then install shift collar (20). In-
stall thrust bearing (18), cup side down;
second gear (17), hub gear end down. In-
stall thrust bearing (16), cup side down,
then third gear (15), hub gear end up.

Fig. 108—Explodad vlaw of four-apaad gaar
oountarahaft uaad on all Modal 2090 and 2290

tractora.
1. Locknut
2. Washer
3. Bearing cone
4. Bearing cup
5. Siwp ring
6. Snap ring
7. Woodruff key

(transmission S/N
10237494 &
before)

8. Park lock gear
(transmission S/N
10237494 A
before)

8A. Park iock gear
(transmission after
S/N 10237494)

9. Thrust washer
10. Gear (4th driven)
11. Thrust washer
12. Hub (3rd & 4th)
13. Shift collar

14. Thrust washer
15. Gear (3rd driven)
16. Thrust washer
17. Gear (2nd driven)
18. Thrust washer
19. Hub (1st & 2nd)
20. Shift collar
21. Thrust washer
22. Gear (1st driven)
23. Thrust washer
24. Lube tube
25. Bearing cup
26. Bearing cone
'~ Pinion shaft

(transmission S/N
10237494 A
before)
Pinion shaft
(transmission after
S/N 10237494)
Ring gear

27.

27A

Fig. 1(f9—4tydrautlc inlet scraan muat ba ramovad
to ramova ahiftar ahafts.

Install thrust bearing (14), cup side up.
Install pinion hub (12) with 4̂ inch (6.35
mm) recessed spline side down, then in-
staU shift collar (13). Install thrust bear-
ing (11) with 1/8 inch (3.18 mm) thrust
washer first and remainder of assembly,
cup side down. Install fourth gear (10)
with hub gear end down. Install thrust
bearing (9) with cup side up. Install park
lock gear (8) and key (7) (on models
equipped with transmission S/N
10237494 and below) on shaft. Tkp park
lock gear with hammer to make sure
there is no clearance between assem-
bled parts. Install a shim type snap ring
(6) and measure clearance between
snap ring and park lock gear. Install ap-
propriate thickness snap ring until
0.003-0.011 inch (0.076-0.279 mm)
clearance is obtained. Snap rings (6) are
available in thicknesses of 0.078, 0.088,
0.098, 0.108, 0.118, 0.128 and 0.138 inch
(1.98, 2.24, 2.49, 2.74, 3.0, 3.25 and 3.5
mm). See Fig. 110 for cross-sectional
view of assembled countershaft.
Remove all parts from countershaft for
assembly into transmission.

If front bearing cup was removed, in-
stall snap ring (5—Fig. 108) and press
cup (4) into bore against snap ring. In-
stall countershaft through rear of
transmission case assembling parts in
order outlined previously in this para-
graph and shown in Fig. 110. Install a
bar and bolt as shown in Fig. Il l to hold
countershaft rigid and in correct posi-
tion for installation of front bearing.
Heat front bearing cone (3—Fig. 108)
and install on front of countershaft,
then install thrust washer (2) and re-
tainer nut (1).

118. COUNTERSHAFT BEARING
PRELOAD. Remove bar and bolt shown
in Fig. 111. Tighten countershaft re-
tainer nut, while rotating countershaft
to remove clearance between counter-
shaft bearing cones and cups. With
transmission in neutral, measure rolling
torque with a torque wrench. Tighten
retainer nut until an additional 25-35
in.-lbs. (2.8-3.9 N • m) rolling torque for
new bearings or 15-25 in.-lbs. (1.7-2.8
N-m) additional rolling torque for
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Paragraphs 119-120 CASE/INTERNATIONAL

COUNTERSHAFT

SNAP RING

PARK LOCK GEAR

PINION SHAFT HUB

SLIDING COLLAR

THRUST
BEARING
ASSEMBLIES

THRUST
BEARING
ASSEMBLIES

THRUST WASHER

Fig, 110—Cross-sectional
view of assembled counter-

shaft and related parts.

SECOND GEAR

THRUST
BEARING
ASSEMBLIES

Fig. Ill—With differential removed, install
lackbolt and t>ar to support countershaft for

reassembly,

original bearings is added to the original
measurement. After correct preload is
obtained, bend edge of retainer nut in-
to groove in countershaft.

119. Reassemble tractor by reversing
disassembly procedure. Adjust differen-
tial bearing preload and ring gear and
pinion backlash as outlined in paragraph
170. Coat all mating surfaces of access
covers, axle housings and transmission
halves with Loctite 504 or equivalent
prior to assembly. Fill transmission to
proper level with new Hy-Tran Plus
fluid. Bleed brakes as outlined in
paragraph 185. Adjust hitch control and
sensing cables as outlined in paragraph
267. Adjust shift linkage as outlined in
paragraphs 102, 103 and 104.

POWER SHIFT
CLUTCH AND

TRANSMISSION
Some Model 2090 and 2290, all

Model 2390, 2590, 2094 and 2294, and
some Model 2394 and 2594 tractors are
equipped with a hydraulically controll-
ed power shift clutch and pianetary
drive unit which provides three forward
speeds without stopping tractor or in-

Flg, 112—Cross section of
typical three-speed power
shift clutch unit Output shaft
(O) Is gear transmission Input

terrupting power fiow. Some Modei
2394 and 2594 tractors are equipped
with a power shift High/Low unit In
front of the three-speed power shift
resulting In six power shift speeds. The
power shift trensmlssion Is coupled to
a siiding gear trensmission which can
be shifted oniy when tractor is at a
standstiil. Reveree geare cannot be
engaged whiie trector Is moving. The
four-speed gearbox and three-speed
power shift ciutch provides a totai of 12
forward and three reverse gear ranges.
On Models 2394 and 2594 so equipped,
the six-speed power shift and four-
speed geart>ox provides 24 forward and
three reverse gear ranges. Reverse can-
not be operated in fourth gear.

OPERATION

Power Shift Models 2090,
2290, 2390 and 2590

120. POWER TRAIN. The power
shift clutch is a manually controlled,
hydraulicaUy actuated planetary gear
unit shown in Fig. 112.

Control units consist of four clutches
which are hydraulically actuated and
released by spring pressure when
hydraulic flow to clutch is blocked.

Power enters the clutch through input
shaft (I—Fig. 112), which is splined to
torque limiter disc (or discs) on
flywheel. Input shaft is gdso primary sun
gear (PS) in the clutch. Primary sun gear
(PS) drives the three small planet pin-
ions (SP) which in turn drive the large
planet pinions (LP). The speed of out-
put shaft (O) depends on which clutch
units are engaged.

Power to pto clutch and hydraulic
pumps is transmitted through two long
shafts which pass through center of
drive train. The front shaft is splined to
flywheel by a drive sleeve. The two
shafts couple at the hydraulic pump
drive. Rear shaft drives pto clutch.

c.
ci.
C2.
C3.
C4.

I.
LP.

O.
PC.

PTO.

PR.
PS.

Shaft,
Carrier
Clutch 1
Clutch 2
Clutch 3
Clutch 4
Input shaft
Lsurge planet pinion
Output shaft
Planet carrier
Pto & pump drive
shaft
Planetary ring gear
Planetary sun gear
SU lSP. SmaU planet pinion

OD. Oil distributor
OG. Output gear
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SERVICE MANUAL Paragraph 121

Utilization of input power depends on
which clutch units are engaged; refer to
Fig. 113 and the following:

CLUTCH C4 (Fig. 114) when hy-
draulically engaged, couples the sec-
ondary sun gear (S) to carrier housing
(C), making the sun gear a stationary
drive member. Power is transmitted
from input shaft (I) and small planet
pinions (SP) to large planet pinions (LP),
which walk round stationary sun gear
(S) driving planet carrier (PC) in the
same direction as input shaft but at a
slower rate of speed. Clutch C-1 is
hydraulically engaged in Low (1) and In-
termediate (2) forward speeds. Clutch
C-1 is the Starting Output clutch for for-
ward loads and is provided with addi-
tional pressurized lubrication for
smooth engagement and long life.

CLUTCH C-2 (Fig. 115) when hy-
draulically engaged, couples the planet
carder (PC) to output shaft (0). Output
shaft thus delivers power to transmis-
sion at the same speed and in same
direction as planet carrier turns. Clutch
C-2 is hydraulically engaged in Low (1)
and High (3) forward speeds and in
Reverse.

CLUTCH C-3 (Fig. 116) when hy-
draulically engaged, couples the
planetary ring gear (PR) to output shaft
(O). Clutch C-3 is hydraulically engaged
in Intermediate (2) and High (3) forward
speeds,

CLUTCH C-4 (Fig. 117) when hy-
draulically engaged, couples the
planetary ring gear (PR) to carrier hous-
ing (C), thus making the planetary ring
gear the stationary drive member.
Clutch C-4 is engaged in Reverse speed;
Clutch C-2 is also engaged (Fig. 115)
coupling planet carrier to output shaft.
In reverse speed, power enters clutch

from input shaft and input sun gear
driving small pinion which in turn
drives the large pinion. The large pinion
walks around the stationary planetary
ring gear turning planet carrier at same
speed as input shaft but in opposite
direction.

NOTE: High (forward) speed is obtained
by pressurizing Ciutch C-2 (Fig. 115) and
Clutch C-3 (Rg. 116), coupitng both the
Pianet Carrier (PC) and Pianetary Ring Gear
(PR) to Output shaft (0).

It is a recognized feature of any
planetary drive unit that when any two
elements are locked together, planetary
drive ceases to operate and becomes, in
effect a solid drive member. In High (for-
ward) speed the input shaft, planetary
drive members and output shaft turn a
single unit driving output shaft with
crankshaft at crankshaft speed.

The transmission is designed to per-
mit manual selection of any of the three
forward speeds by moving a lever,
without stopping tractor. 1b shift to
reverse, it is necessary to depress the
inching pedal and stop tractor before
control lever can be moved to Reverse.

This prevents accidental overshifting in-
to Reverse when downshifting in the
forward gears. The inching pedal is also
depressed to shift the mechanical range
shift lever to any of the four speed
ranges or to neutral. When inching
pedal is depressed, power shift selector
lever is automatically moved to "Low*'
position so that tractor always starts out
in low when starting up after selecting
the operating range.

121. CONTROL SYSTEM. The con-
trol valve consists of a manually ac-
tuated speed and direction selector
valve which operates through
hydraulically controlled shift (pilot)
valves to direct hydraulic fluid under
pressure to the appropriate clutch units.
Also contained in the valve unit is a foot
operated dump valve which interrupts
hydraulic flow to clutch units and power
flow to drive wheels; a reverse lockout
spool which prevents accidental over-
shifting into reverse from a forward
speed; a separate lubrication circuit;
and retard, check and shuttle valves
which monitor sequential flow to clutch
units to control engagement rate.

C3

PR

Fig. ii4~With C-1 ciutch engaged, .9econdary
sun gear (S) is iocked to carrier (C) as shown by
bisck shading making secondary sun gear a sta-

tionary drive member.

Fig. 116—With ciutch C-3 engaged, output gear
(O) is coupied to pianetary ring gear (PR) (black
shading), making pisnetary ring gear the output

drive unit.

PD 0

SP

Fig. 113—Cutaway section of three-speed power
shift ciutch unit showing reiatlve location of ma-
for component parts. Refer to Fig. 112 for parts
Identification. Output gear (O) and power drive

shaft (PD) are not exactiy as Iliustrated.

Fig. 11S—With C'2 clutch engaged, planet carrier
(PC) is coupled to output gear (O) as shown by
biack shading. Pianet carrier thus becomes the

output drive unit.

Fig. 117—With ciutch C-4 engaged, planetary ting
gear (PR) is coupied to carrier (C) making
planetary ring gear a stationary drive member artd
causing pianet carrier to turn In reverse direction.
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Power to operate transmission system
is provided by the main hydraulic
system 23 gpm (88 L/min.) pump on
Models 2090 and 2290 or 27 gpm (102
L/min.) pump on Models 2390 and 2590,
th rou^ a pto and clutch flow divider
valve while pressure lubrication is sup-
plied by oil from the charging pump.

Refer to Figs. 118 and 119 for a pic-
torial schematic of the hydraulic system
and power shift control valve.

Power Shift Models 2094,
2294, 2394 and 2594

122. POWER TRAIN. The power
shift unit is an electric solenoid actuated
and hydraulic operated planetary gear
unit shown in Figs. 120 and 121.

Control units consist of four clutches
on the three-speed and six clutches on
the six-speed unit. Clutches (C-1, C-2,
C-3 and C-4) operate the same as clutch-
es outlined in paragraph 120. Clutches
(C-5 and C-6—Fig. 121) are the High/Low
unit. During operation, one of these
clutches is always applied. Refer to Figs.
122 and 123 for charts showing which
clutches are applied for each speed.

The input shaft is driven by the torque
limiter discs on the flywheel. The out-
put shaft speed and direction of rotation
depends on which clutches are applied.

Power to the pto clutch and hydraulic
pumps is transmitted through two long
shafts which pass through center of the
drive train. The front shaft is splined to
the flywheel by a drive sleeve. The two
shafts couple at the hydraulic pump
drive. Rear shaft drives the pto clutch.

The power shift unit is designed to
permit selection of any of the forward
speeds by moving the power shift lever
without stopping the tractor. Tb shift to
reverse, it is necessary to depress the
inching pedal, stop tractor and move
reverse lockout lever, before the power
shift lever can be moved to reverse posi-
tion. This prevents accidental overshift-
ing into reverse when downshifting in
the forward gears. The inching pedal is
also depressed to shift the mechanical
range shift lever to any of the four speed
ranges or to neutral or park. When inch-
ing pedal is depressed, power shift
selector lever is automatically moved to
first speed position so that tractor
always starts out in lowest power shift
speed after selecting a mechanical
transmission gear. When mechanical
(gear) transmission is in fourth gear,
power shift cannot be shifted to reverse
or if power shift is in reverse, gear
transmission cannot be shifted to fourth
gear.

123. CONTROL SYSTEM. The speed
selector switch is mechanicaUy operated

Fig, 11BSchematIc Illustration of hydraulic circuits to power shlH unit on Model 2090 and 2290 trac-
.. tors so equipped.

Fig, 119—Schematic Illustration of hydraulic circuits to power shift unit on HHodel 2390 and 2S90
tractors.

PLANETARY CARRIER

INPUT SHAFT AND SUN GEAR

RING GEAR

SHORT
PLANET

GEAR

Fig, 120—Cutaway view of
the three-speed power shift
unit used on Models 2094,
2294, 2394 and 2594, show-
Ing relative location of major

component parts.

REACTION
SUN GEAR
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SERVICE MANUAL Paragraph 124

PLANETARY CARRIER

INPUT SHAFT AND SUN GEAR

RING GEAR

C3 CLUTCH

C2 CLUTCH
PLANET

CLUSTER GEAR

INPUT
SUN (SEAR

PLANETARY
CARRIER

C5 CLUTCH '

OUTPUT
SUN GEAR '

Fig. 121^Cutaway vlaw of tha alx-apaadpowarahlft unit uaad on aoma Modal 2394 and 2594 tractora.

to be partially engaged. In this position,
the main oil passage is blocked and oil
flows through the 2 gpm orifice and is
directed to both the C-2 clutch and the
sump. The C-2 clutch won't engage un-
til the modulating spool is completely
engaged (inching pedal fuUy releasedji.
The modulating spool disengages when
the inching pedal is completely de-
pressed and clutch luhe oil is directed

Fig. 122'-'Chart Idantlfying clutchaa applied for
varloua apaada on thraa-apaad powar ahift unit.

to the sump. When modulating spool is
engaged, clutch lube oil is directed to
the clutch friction plates for cooling.

Hydraulic power to operate the power
shift system is provided by the main
hydraulic system 23 gpm (88 L/min.)
pump on Models 2094 and 2294 or 27
gpm (102 L/min.) pump on Models 2394
and 2594, through a flow divider-
pressure regulator valve. The flow
divider-pressure regulator valve con-
trols oil pressure at 210 psi (1448 kPa)
that is supplied to the power shift unit,
pto and the differential lock.

ADJUSTMENT

Power Shift Models 2090,
2290, 2390 and 2590

124. LINKAGE ADJUSTMENT. Tb
ac ĵust the control linkage, refer to Figs.
124 and 125. Inching pedal should be 7.7
inches (195.6 mm) from center of pedal
pad to cab floor as shown in Fig. 124.
Adjust upper stop bolt to obtain correct
distance. Push inching pedal down un-
til clutch spool has moved up 1-1/6 inch-
es (27 mm). Hold pedal in this position
and ac^ust the lower stop bolt on pedal
until it contacts firewall, then turn bolt
^A additional turn out causing pedal to
lift slightly; tighten locknut. After pedal
is adjusted, remove upper stop bolt.

RANGE SHIFT LEVER

Fig. i23—Chart showing
whtch ctutchea are appllad
for aach apaad on aix-apaad

powar ahlft unit.

RANGE CONTROL CABLE

by the power shift control lever on the
console. The switch position determines
which clutches will engage or disen-
gage. Each switch position completes
circuitry to actuate two clutches on the
three-speed power shift or three clutch-
es on the six-speed power shift.
Pressure switches, relays and solenoid
valves are used in the control system.

The modulating spool in the control
valve is mechanically moved with the
inching pedal and is connected to the
C-2 clutch. Partial depression of the
inching pedal causes modulating spool

Fig. 124—Schematic vtew of
Irtching padat arnS powar shtft
llnkaga, showing adjustment
dimensions for Models 2090,

2290, 2390 and 2590.

RANGE CONTROL BELLCRANK

ADJUSTING NUTS ALIGN HOLES
IN REVERSE

LOWER MOUNTING

BRACKET

CLUTCH SPOOL

SPOOL BLOCK

SELECTOR SPOOL
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CAUTION: DO NOT allow clutch spool to
travel upward more than 1-1/16 Inches (27
mm).

Make sure clutch spool is completely
down when pedal is in up position.

The power shift lever linkage ac^ust-
ment should be made with hand lever
in reverse position. Hole in control
beUcrank should align with control
cable yoke when selector spool is 2.08
inches (52.83 mm) from top of valve in
reverse position. AdUust cable at lower
mounting bracket if holes do not align.
Move control lever to high position.
Selector spool should completely move
to high position, fully down.

With inching pedal completely pushed
down, selector spool must return to low
position. Adjust bolt on clutch spool
block if selector spool does not return
to low position.

125. PRESSURE TEST. Power shift
clutch operating pressure should be
170-190 psi (1172-1210 kPa) at low
engine idle and 180-200 psi (1241-1379
kPa) at high engine idle. Operating
pressure is controlled by shims (13—Fig.
126 or 19-Fig. 127) located in pto con-
trol and flow divider valve body. Shims
are available in thicknesses of 1/64 inch
(0.397 mm) for 2090 and 2290 power
shift model tractors and 0.0164 inch
(0.42 mm) for all 2390 and 2590 model
tractors. Add or remove shims as re-
quired to obtain correct pressure.

Tb check system pressure disconnect
transmission pressure sensor from
pto/flow divider and attach a 300 psi

Fig. 125—Exploded view of
power shift and inching pedai
iinkage adjustment points on
Modeis 2090, 2290, 2390 and

2590.
1. Hand lever
2. Quadrant
3. Yoke
4. Cable
6. BeUcrank
6. Link
7. AcUustment bolt
8. Yoke
9. BeUcrank

10. Return lever
11. Cable
12. Inching pedal
13. Lower stop bolt
14. Upper stop bolt
15. Control valve

(2100 kPa) gage in sensor port (See Figs.
128 and 129). Remove any of the marked
port plugs (C-1, C-2, C-3 or C-4- Fig.
130) and install a 300 psi (2100 kPa)
pressure gage. Start and run the engine.
With transmission fluid at operating
temperature and mechanical range
transmission in neutral, move the selec-
tor lever to pressurize the selected
clutch as follows:

C-1 (1b Low or Intermediate)
C-2 (Tb Low, High or Reverse)
C-3 (Tb Intermediate or High)
C-4 (Tb Reverse, or depress inching

pedal)

Pressure should remain relatively con-
stant at any speed and should be equal
for all clutches. A noticeable drop in
pressure at idle speed or in a particular
clutch port would probably indicate
leakage in that clutch circuit.

Shut off engine and move test gage to
lube oil test port (LO-Flg. 130), restart
tractor engine and check lubrication
pressure which should be 55-65 psi
(379-448 kPa) with selector lever in any
position and inching pedal released; and
drop to zero pressure when inching
pedal is depressed. Lubrication pressure
is adjusted by adding or removing sMms
(27—Fig. 140) in pressure regulator
valve. Adding or removing one 0.012
inch (0.31 mm) shim will change lubrica-
tion pressure approximately 5 psi (34.5
kPa). Shims of 0.027 inch (0.686 mm)
thickness are also available, which will
change pressure approximately 10 psi
(69

24

Fig. 126—Expioded view of flow divider and pto
control vaive for Modei 2090 and 2290 tractors.
1. Plug
2. " 0 " Hng 13. Shim
3. Wiper ring 14. Plug
4. Valve body 15. Poppet
5. RoU pin 16. Spring
6. Spring 17. Plug
7. Set screw 18. Pto control spool
8. Connector 19. Spring
9. BaU 20. Point

10. Pressure regulator 21. Spring
spool 22. Washer

11. Snap ring 23. Spring
12. Spring 24. Plug

Operating circuit is also equipped with
a relief valve (15—Fig. 126 or 13—Fig.
127) located in flow divider housing.
Relief valve functions only as a surge
relief valve upon sudden clutch engage-
ment in power shift transmission and for
cold oil starts. Relief valve should open
at 240 psi (1655 kPa).

126. RETARD VALVE ADJUST-
MENT. The transmission valve cover
contains two a4justable, needle type
retard valves, C-2 and C-3 retard (Fig.
131) which synchronize the shift se-
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quence when upshifting or downshift-
ing between low and intermediate
speeds. The need for acyustment is
usually indicated by rough shifting
when selector lever is moved. Checking
and acljusting the valves requires the
use of a special Clutch Monitor (No.
CAS-1072) as shown and two pressure
switches. Tb check and/or axjyust the
valves, proceed as follows:

Clean top of valve and remove plugs
from C-2 and C-3 clutch pressure ports.
Install the 170 psi (1172 kPa) pressure
switch in C-3 port and the 60 psi (345

OW DIVIDER AND PTO CONTROL VALVE

Fig. 129—View showing Installation of a 300 pal
(2100 kPa) gage In port where transmission
pressure sensor was removed from Model 2390

and 2S90 tractors.

C2

Fig. 127—Exploded view of flow divider and pto
control valve for HHodel 2390 and 2590 tractors.
A In Insert are detent washers; B Is detent spool.
1. Wiper ring
2. "O" ring
3. Pto control spool
4. Plug
6. Valve body
6. Connector
7. Adjusting screw
8. Spring
9. BaU

10. Gasket
11. Plug
12. Spring
13. Poppet
14. Seat
16. RoUpin

16. Pressure regulating
spool

17. Snap ring
18. Spring
19. Shim
20. "O" ring
21. Plug
22. Point
23. Spring
24. Spring
25. Washer
26. p
27. Pin
28. Plug

Fig. 130—View of control valve cover showing
pressurs teat ports.
LO. Lube oil test port
CV. Control valve

kPa) switch in C-2 port. Connect red
alligator clip to battery positive and
black clip to a suitable ground; while
l i ^ t indicates suitable power connec-
tions to monitor. Shift range lever to
neutral and apply parking brake. Start
and run engine at 1800 rpm; oil
temperature must be QÔ -lOO*̂ ' F
(32°-38*' C) when making tests.

Move power shift lever to Low, then
depress and release reset toggle switch;
amber light indicates all conditions are
satisfactory for proceeding with test.
Move selector lever without hesitation
from Low (1) to Intermediate (2) shift
position:

If GREEN light comes on, C-2 retard
valve is correctly atJIjusted.

If BLUE light comes on, flow is too
fast from C-2 clutch; tum C-2 retard
valve clockwise approximately 1/4 tum
and recheck.

Repeat the test several times to be
sure results are consistent. Correct set-
ting of retard valve should be midway
between the point when BLUE light
first flashes (inset A) and the point
where RED light first flashes (inset (B)
when several test settings are con-
ducted. Inset C shows both extremes
and midway point.

With C-2 clutch retard valve proper-
ly adyusted stop the tractor and reverse
the position of the 50 psi (345 kPa) and
170 psi (1172 kPa) pressure switches.
Place 170 psi (1172 kPa) switch in C-2
port and 50 psi (345 kPa) switch in C-3
port. Start the engine and repeat the
test while downshifting from in-
termediate (2) shift position to Low (1)
shift position and adjusting C-3 clutch
retard valve. Indications and procedures
are the same as given above except for
shift direction and point of at^justment.

c-3 RETARD

FLOW DIV»DE« AND PTO CONTROL VALVE

Fig. i28^Vlew showing Installation of a 300 pal
(2100 kPa) gage In port where transmission
pressure serrnor was removed from Model 2090

and 2290 tractors.
Fig. 131—A special clutoh monitor CAS-1072 and pressure switches are required to correct adjust

C-2 and C-3 retard valves. Refer to paragraph 12$ for procedures.
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The adjustable retard valves syn-
chronize shift response by control-
ling the RELEASE of pressure from
one clutch while allowing immediate
engagement of another clutch. In-
coming pressurized fluid to the
clutch bypasses the retard valve as
shown at (A—Fig. 132), while re-
leased fluid is routed through the
needle valve by the seated check ball
as shown at (B).

A retard valve which is open too wide
will aUow one clutch to release (and in-

Fig. 132^Crosssectlonal view of retard valve, ?7f ^ ^f
Fluid entering clutch (A) flows by needle valve and ^^^^^^ is engaged, resulting in lntemip-
through ball check valve. Return fluid (B) Is tion of power flow and a hesitation in
blocked by the seated ball check and must flow forward travel. A retard valve which is

through needle valve as shown, closed too far wiU result in partial

RANGE LEVER UPPER STOP BOLT

POWER SHIFT CONTROL VALVE

6.8 INCH (172.72 mm)

27 INCH (68.58 m m ) -

FLOOR

Fig, 133—Exploded view showing clutch control, shift lever and reverse Interlock used on power shift
Models 2094, 2294, 2394 and 2594, Inset shows pedal adjustments. Refer to text.

engagement of two opposing clutches
and a momentary partial lockup. Either
condition will cause harsh, jerky shift-
ing. No method other than the monitor
shown in Fig. 131 has been found to en-
sure proper shift acyustment.

Power Shift Models 2094,
2294, 2394 and 2594

127. LINKAGE ADJUSTMENT. Ib
adjust the power shift linkage, refer to
Figs. 133, 134 and 135 and proceed as
follows:

Tb atjyust the inching (clutch) pedal,
disconnect clutch cable clevis and
reverse interlock cable clevis from
bellcrank at control valve. Adjust upper
stop bolt until distance between floor
mat and clutch pedal is 6.8 inches
(172,72 mm) measured as shown (Inset-
Fig. 133). The clutch spool in the power
shift valve must be in engaged position
(fully down). Adjust clevis on clutch
cable as necessary and connect clevis to
bellcrank. Depress clutch pedal until
clutch spool has moved up exactly 1-1/16
inches (27 mm). Adjust lower stop bolt
with clutch pedal held in this position
unto stop bolt contacts brake and clutch
cover. Tighten locknut on lower stop
bolt. At this time, with pedal depressed,
distance between floor mat and pedal
should be 2.7 inches (68.58 mm) meas-
ured as shown in Fig, 133. After pedal
is acljusted, remove upper stop bolt.

CAUTION: Do not allow clutch spool to
travel upward more than 1-1/16 Inches (27
mm) and make certain that clutch spool Is
completely down when pedal Is In up
position.

Ib adjust the reverse interlock cable,
make certain that clutch cable is ad-
justed as previously outlined and pro-
ceed as follows: Depress clutch pedal
and check to see that reverse interlock
cable pulls power shift control lever to
first speed position. If not, adjust clevis
on reverse interlock cable as required.

Refer to (Inset A—Fig. 134) for three-
speed power shift or (Inset (B) for six-
speed power shift and acyust shift
switch as follows: With switch lever
positioned at 45 degrees for three-speed
or 30 degrees for six-speed, connect ball
rod assembly to switch lever and power
shift range hand lever. Push power shift
hand lever forward until the stop screw
is against the cam surface of the in-
terlock lever with interlock in clutch out
position as shown in Fig. 134. Move
power shift hand lever to reverse posi-
tion. At this time, stop screw will move
into the slot of interlock lever. Make cer-
tain that stop screw moves smoothly in
the slot. If not, loosen switch mounting
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REVERSE LOCK
OUT LEVER

BALL
ASSEMBLY

. RANGE HAND LEVER

RETURN LINK

STOP SCREW

RANGE SWITCH

30 DEGREES

Fig. 134—Drawing showing power shift selector switch adfustment on Models 2094, 2294, 2394 and
2S94. Inset A Is for three-speed power shift and Inset B Is for six-speed power shift.

screw and acljust switch position. Make
sure that power shift control lever
operation is smooth and positive in all
forward and reverse ranges.

Tb adjust the two micro switches, refer
to Fig. 135, remove switch cover and
proceed as follows: Adjust the three
wire C1/C4 swap switch by turning the
lower switch adjusting bolt. Adjust the
bolt until the C1/C4 switch actuates
when clutch pedal is 2.9 inches (73.7
mm) above floor mat measured as
shown in Fig. 135. Then, turn upper ad-
justing bolt until the two wire declutch
switch actuates when clutch pedal is 5.3
inches (134.6 mm) above floor mat.
Reinstall switch cover.

Switch Adjustment Bolt Declutch Switch^

128. PRESSURE TEST. The manu-
facturer recommends that a Diagnostic
Monitor CAS-1712 be used to test the
power shift system. However, the
system pressures can be checked with
pressure gages. Power shift clutch
operating pressure should be 210 psi
(1448 kPa) at 2100 engine rpm.
Operating pressure is controlled by
shims (16-Fig. 136 or 23-Fig. 137)
located in pto control and flow divider
valve body. Shims are available in
thicknesses of 1/64 inch (0.397 mm) and
3/32 inch (2.3 mm) for 2094 and 2294
power shift model tractors and 0.0164
inch (0.42 mm) and 3/32 inch (2.3 mm)
for 2394 and 2594 tractors. Add or

Clutch Travel Fig. 135—View showing
micro switch adjustment on
power shift Models 2094,

2294, 2394 and 2594.
Switch Adjustment Bolt

Clutch Pedal

Fig. 136—Exploded view of flow divider and pto
control valve for Model 2094 and 2294 tractors.
1. Valve body
2. Oil seal
3. Plug
4. "O" ring
5. RoUpin
6. Detent ball
7. Guide pin
8. Spring (outer)
9. Spring (inner)

10. "O" ring
11. Adjusting screw
12. Connector
13. Pressure regulator

spool
14. Snap ring
15. Spring

16. Shim
17. Plug
18. "O" dng
19. Relief valve
20. Spring
21. "O" ring
22. Plug
23. Pto control spool
24. Spring
25. Modulator poppet
26. Primary spring
27. Washer
28. Secondary spring
29. "O" ring
30. Pin
31. Plug

remove shims as required to obtain cor-
rect pressure.

Tb check system pressure, remove
transmission pressure switch from pto
control and flow divider valve and in-
staU a 600 psi (4137 kPfet) test gage in the
port. With engine operating at 2100 rpm
and transmission fluid heated to at least
120*=* F (49° C), pressure should be 210
psi (1448 kPa).

Tb check clutch pressures, remove any
of the marked port plugs P-1, P-2, P-3
or P-4 on right side of tractor or P-5 or
P-6 on left side of tractor. With engine
operating at 2100 rpm, transmission
fluid at least 120° F (49° C) and gear
transmission in neutral, move power
shift lever to pressurize the selected
clutch as follows:
Three-Speed Power Shift

C-1 (Tb first or second)
C-2 (Tb flrst, third or reverse) •
C-3 (Tb second or third) .;
C-4 (Tb reverse) "
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Six-Speed Power Shift
C-1 (Tb first, second, third or fourth)
C-2 (Tb first, second, fifth, sixth or

reverse)
C-3 (Ib third, fourth, fifth or sixth)
C-4 (Tb reverse)
C-5 (Ib second, fourth or sixth)
C-6 (Tb first, third, fifth or reverse)

Pressure should be equal for aU
clutches. A noticeable drop in pressure
in a particular clutch port would prob-
ably indicate leakage in that clutch
circuit.

Shut off engine and move test gage to
the lube oil test port in power shift con-
trol valve. Steering return oil from the
oil cooler flows through the modulating
spool for clutch lubrication. Start engine
and check lubrication pressure which
should be 210 psi (1448 kPa) with selec-
tor lever in any position and inching
pedal released. Pressure should drop to
zero when inching pedal is depressed.

The system is also protected by a relief
valve (19-Fig. 136 or 15-Fig. 137)
located in the flow divider housing.

Fig, 137—Exploded view of now divider and pto
control valve for Model 2394 and 2594 tractors.

1.
2.
3.
4.
B.
6.
7.
8.
9.

10.
11.
12.
13.
14.
IB.
16.
17.

Oil seal
Pto control spool
Plug
" 0 " ring
Connector
Ac^usting screw
" 0 " ring
Spring (inner)
Spring (outer)
Guide pin
Detent ball
Valve body
Gasket
Seat
Relief valve ;
Spring
Plug

18.
10.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Cap screw
RoUpin
Pressure regulator
spool
Snap ring
Spring
Shim
" 0 " ring
Plug
Modulator poppet
Spring
Primary spring
Washer
Secondary spring
Pin
" 0 " ring
Plug

Relief valve functions only as a surge
relief valve for cold oil starts. Relief
valve should open at 240 psi (1655 kPa).

POWER SHIFT CONTROL VALVE

Power Shift Models 2090,
2290, 2390 and 2590

129. REMOVE AND REINSTALL. Tb
remove the transmission control valve,
first clean transmission valve and
associated parts. Disconnect the
necessary supply and clutch tubes from
valve. Disconnect the linkage from the
valve spools. Remove detent plug
(1—Fig 138), spring (3), spacer (4) and
ball (6). Remove the ten cap screws (see
Fig. 139) which attach valve housing
and cover to transmission and lift off
valve housing and cover as a unit.

Install by reversing removal pro-
cedure. Tighten retaining cap screws to
a torque of 30-35 ft.-lbs. (40.7-47.5
N • m) using the sequence shown in Fig.
139. Adjust valve linkage if necessary as
outlined in paragraph 124.

NOTE: DO NOT disturb C-2 and C-3 clutch
retard valves (Fig. 131) unless absolutely
necessary. Special tools are required for
readjustment, as outlined In paragraph 126.

130. OVERHAUL. Refer to Fig 140
for an exploded view of power shift con-
trol valve. Springs, spools and associated
parts except for body, spring (33),
modulator point (32), ball (12) and pin
(37) are available individually The valve

Fig. 138—View of Model 2090 and 2290 (A} and
Model 2390 and 2590 (B) power shift control valve

covers,
I- Plug 5. Sleeve
2. "O" ring 6. BaU
3. Spring 7. Retard needle assy.
4. Spacer 8. Plug

body and previously mentioned parts
are not serviced separately. A seal kit
which contains all necessary "O" rings,
gaskets and seals is available. Pilot valve
spools (16, 24, 38 and 42—Fig. 140) and
springs (15, 39 and 43) are inter-
changeable. C-4 spool spring (23) is
slightly shorter than the other three. All
valves should fit freely in body bores
without binding or excessive looseness.

Tightening torques are as follows:

Shuttle valve plug (1) . . 13-15 ft.-lbs.
(17.6-20,3 N • m)

Pressure regulator
plug (29) 13-15 ft.-lbs.

(17.6-20.3 N • m)
Pilot valve plugs

(13, 20, 41, 45) 13-15 ft.-lbs.
(17.6-20.3 N * m)

Selector valve
sleeve cap screws 7-9 ft.-lbs.

(9.5-12.2 N-m)
Modulator spool

plug (37) 17-20 ft.-lbs.
(23-27 N • m)

Reducer bushing (52) . . 22-25 ft.-lbs.
(30-34 N • m)

Power Shift Models 2094,
2294, 2394 and 2594

131. REMOVE AND REmSTALL. Tb
remove the power shift control valve
(8—Fig. 141 or 142), remove nuts (5),
lockwashers and solenoid cover (6).
Clean control valve and surrounding
area. Identify and disconnect electrical
wires from solenoids and pressure
switches. Disconnect hydraulic tubes as
necessary and linkage from valve spool.
Remove two cap screws (4) and install
two 3/8 X 6 inch guide studs. Remove
four studs (7) and balance of cap screws
(4). Slide control valve from tractor. On

BOLT TORQUE PATTERN

Fig, 139^ When Installing control valve, tighten
cap screws to a torque of 30-35 ft,-lbs, (40,7-47,5

N'm) using sequence shown.
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Models 2094 and 2294, remove outer
gasket (9—Fig. 141), plate (10), center
gasket (1), manifold (2) and inner gasket
(3). On Models 2394 and 2594, remove
outer gasket (9—Fig. 142), then unbolt
and remove plate (10) and inner gasket
(1).

On Models 2394 and 2594 equipped
with six-speed power shift, clean valve
(12) and surrounding area on left side of
tractor. Identify and disconnect wires
from solenoids and pressure switches.
Disconnect hydraulic tube from valve,
then unbolt and remove C-5 and C-6
valve (12) and gasket (11).

Reinstall valves by reversing the
removal procedure, using new gaskets.
Tighten cap screws (4—Fig. 141 or 142)
and studs (7) to a torque of 30-35 ft.-lbs.
(40-47 N • m) using tightening sequence
shown in Fig. 143. Tighten cap screws
(13-Fig. 142) to a torque of 17-20 ft.-
lbs. (23-27 N • m) using tightening se-
quence shown in Fig. 144. Refer to Figs.
145 and 146 for views showing location
of pressure switches, pressure check
ports and solenoids.

Fig. 140—Exploded view of
power shift control valve
allowing component parta.

1. Plug
2. "O" ring
3. Sleeve
4. " 0 " ring
6. BaU

! 6. Seat
7. Seal
8. Seal
9. Sleeve

10. *'O" ring
11. Selector spool
12. Ball
13. Plug
14. "O" ring
15. Spring
16. Pilot spool
17. Retainer
18. Spring
19. Ball
20. Plug
21. "O" ring
22. Stop
23. Spring
24. Pilot spool
25. Pressure regulator

plunger
26. Spring
27. Shims
28. " 0 " ring
29. Plug
30. Clutch control spool
31. Snap ring
32. Point
33. Spring
34. Washer
35. Spring
36. "O" ring
37. Pin & plug a&sy.
38. PUot spool
39. Spring
40. "O" ring
41. Plug
42. Pilot spool
43. Spring
44. "O" ring
45. Plug
46. Gasket
47. Cover
48. Sleeve
49. Spring
50. Reverse lock spool
51. " 0 " ring
52. Bushing

Fig. 141—View of power ahlft
control valve removed from

Model 2094 or 2294.
1. Center gasket
2. Manifold
3. Inner gasket
4. Cap screw (10)
5. Nut (4)
6. Solenoid cover
7. Stud (4)
8. Control valve assy.
9. Outer gasket

10. Plate

132. OVERHAUL. Refer to Fig. 147
for an exploded view of power shift con-
trol valve and to Fig. 148 for exploded
view of solenoid valves. Disassembly
and reassembly procedures are obvious
after examination of units. Oil seal
(1—Fig. 147) must be installed with lip
toward inside. Tighten modulator spool
plug (11) to a torque of 17-20 ft.-lbs.
(23-27 N-m). When reassembling
solenoids (3 and 15—Fig. 148), lubricate
all *'O*' rings with petroleum jelly.
Tighten tube assemblies (4 and 28) into
valve bodies to a torque of 90-100 ft.-
lbs. (122-135 N • m). Tighten coil retain-
ing nuts (1 and 30) to a torque of 8-10
ft.-lbs. (10-13 N • m).

LUBRICATION RELIEF VALVE

All Power Shift Models

133. The lubrication relief valve (Fig.
149) is located on lower right of
transmission housing near oil filter
cover on 2090, 2290, 2094 and 2294
power shift model tractors. Model 2390,
2590, 2394 and 2594 tractors have relief
valve located in lower right rear of in-
side of torque tube housing, and is ac-
cessible after a rear tractor split is per-
formed. Valve should be checked if
lubrication operating pressure cannot

10
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Fig. 142—View of power shm
control valve removed from
Model 2394 or 2594. C-5 and
C-6 valve Is used on six-

speed power shift.
1. Inner gasket
4. Cap screw (10)
5. Nut (4)
6. Solenoid cover
7. Stud (4)
8. Control valve assy.
9. Outer gasket

10. Plate
11. Gasket
12. C-5 and C-6 valve assy.
13. Cap screws (12)

Fig. 144—View showing tightening sequence of
C-5/C-6 valve retaining bolts on Models 2394 and

2594 equipped with six-speed power shift.

Fig. 143—View showing tightening sequence of
power shift control retaining bolts on Models

2094, 2294, 2394 and 2594.

be obtained when tested as outlined in
paragraph 125 or 128. All parts of relief
valve except valve body are available
individually.

OVERHAUL POWER
SHIFT UNIT

Tb gain access to power shift unit,
tractor must be split between torque
tube and transmission housing on
Models 2390, 2590, 2394 and 2594 or
between engine and torque tube hous-
ing on Models 2090, 2290, 2094 and
2294.

Power Shift Models 2090,
2290, 2094 and 2294

134. TRACTOR SPLIT. Tb split trac-
tor between torque tube housing and

engine, first remove cab from Model
2094 or 2294 as outlined in paragraph
277, then follow procedures outlined in
paragraph 41, but do not remove front
axle support or radiator.

NOTE: Cab does not have to be removed
from Model 2094 or 2294 If output shaft is
not going to be serviced.

Reconnect tractor as outlined in
paragraph 42.

135. REMOVAL. With tractor spUt,
remove flywheel baffle plate on Models
2094 and 2294, then on aU models
remove C-1 clutch lubrication tube
(1—Fig. 150). Remove C-1 reaction plate
(2), springs (3), sun gear (5) and clutch
plates (4, 6, 7 and 8). Remove plugs for
oil distribution tubes (15) located on top
of torque tube, then remove oil
distributor tubes. Unbolt and remove
C-1 and C-4 piston carrier (16) and
clutch plates and discs (22, 23 and 25).
Remove C-4 clutch return springs (24).
Align holes in planetary input gear with
bearing carrier retainer screws (28) as
shown in Fig. 151, then remove screws
with a 3/16 inch Allen wrench. Remove
drive sleeve from pto/pump drive shaft.
Remove planetary carrier assembly
from ring gear. Refer to Fig. 150 and
remove thrust bearing assembly (38)
and shaft locating snap ring (39). Using
three 1/4-28 x 1-1/2 inch full thread bolts
as jack screws, remove planetary carrier
bearing and retainer (40 and 41).
Remove pto/pump drive shaft. Loosen
C-2 clutch hub bolts (56), then using a
suitable puller, remove ring gear as-
sembly (46 through 55) and (57 through
69).

LUBRICATION

Fig. 145—View showing kKa"
tlon of lubrication port, $-1,
S-2 and S-3 pressure switch-
es, P-1, P-2, P-3 and P-4 pres-
sure check ports and C-1,
C-2, C-3 snd C-4 solenoids.
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SERVICE MANUAL Paragraph 136

c-5
PRESSURE
SWITCH

C-6 SOLENOID

Remove oil distributor (70) and bear-
ing shield (73), then withdraw output
shaft assembly (74 through 80).

136. OUTPUT SHAFT. Repair of out-
put shaft assembly (items 74 through
80—Fig. 150) consists of inspection of
gear (79), shaft splines and bearing (75).
If renewal of bearing is necessary, heat
new bearing to 250° F (120° C) and
press on with snap ring side of bearing
toward long splined end of output shaft.

15

2.
3.
4.
5.
6.
7.
8.

Fig. 146—View ahowing location of PS and P-6 preasure check porta, O5 and OS preaaure awltchea
and C-S and CS aolenolda.

Fig. 147—Exploded view of
power ahlft control valve
used on Models 2094, 2294,
2394 and 2594. Items 13, 14
and 15 are used only on
models equipped with alx-

speed power ahlft.
1. OUseal

Pressure switch (3 used)
Solenoid valve (4 used)
Spool
Retaining ring
Modulator poppet
Primary spring :
Washer
Secondary spring

10. "O" ring
U. Plug
12. Valve body
13. C-5/C-6 valve body
14. Pressure switch (2 used)
15. Solenoid valve (2 used)

Fig. 148—Exploded view of
aotenold valves. Solenoid (3)
la the type uaed for C-I, C'2,
C-3 and C-4 clutches. Sole-
noid (15) la the type uaed for

C'5 and C-6 clutches.
1. Nut
2. CoU
3. Solenoid valve assy.
4. Tube
6. "O" ring
6. "O" ring
7. Spring
8. Plunger
9. Roll pin

10. Spool
11. Cage
12. Retaining ring
13. "O" ring
14. "O" ring
15. Solenoid valve assy.
16. Back-up ring
17. "O" ring
18. Back-up ring
19. "O" ring
20. Retaining ring
21. Cage
22. Spool
23. RoUpin |
24. Plunger
25. Spring
26. "O" ring
27. " C ring
28. Tube
29. CoU
30. Nut ;

e
H

Fig. 149—Exploded and croaasectlonal view of
lubrication relief valve uaed on power ehlft

modeta. Refer to text.

Before removal of oil distributor (70),
power shift valve must be removed as
outlined in paragraph 129 or 131 and the
three oil supply tubes (71) must be
removed from oil distributor as shown
in Fig. 152. Remove the three bolts
(72—Fig. 150) securing oil distributor to
torque tube.

NOTE: Bolts are accessible from back side
of torque tube boss through opening In
torque tube after control valve is removed
from Models 2090 and 22dO. On Models
2094 and 2294 with cab removed, remove
transmission top front cover for access to
the three boits.

30
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Paragraphs 137-139 CASE/INTERNATIONAL

If pto shaft bushing (77) inside diameter
exceeds 1.1285 inches (28.6639 mm) on
Models 2090 and 2290 or 1.2535 inches
(31.8389 mm) on Models 2094 and 2294,
renew bushing using Locquick Primer
on outside surfaces, then Loctite 271 or
equivalent on bushing and install new
bushing to depth of 0.300 inch (7.62
mm) below flush with end of shaft. In-
staD output gear (79) with recessed side
of gear toward end of shaft.

137. RING GEAR, C-2 AND C-3
CLUTCH. Tb disassemble the ring gear,
C-2 and C-3 clutch assembly, refer to
Fig. 150. Unbolt and remove C-2 clutch
hub (55), then remove C-2 clutch
Belleville springs (53).

NOTE: Model 2090 and 2094 tractors use
two Belleville springs on C-2 and C-3
clutches; Model 2290 and 2294 tractors use
thrae Belleville springs on C-2 and C-3
clutches.

1. Lube tube
2. Reaction plate
3. Return springs
4. Disc (C-1)
5. Sun gear (C-1)
6. Disc (C-1)
7. Plate (C-1)
8. Disc (C-1)
9. Seal (outer)

10. "O" ring (outer)
11. Piston (C-1)
12. Seal (inner)
13. " 0 " ring (inner)
14. Pin
15. Oil tubes A "O"

rings
16. Piston carrier (C-1

A C-4)
17. Seal (outer)
18. " 0 " ring (outer)
19. Seal (inner)
20. "O" ring (inner)
21. Piston (C-4)
22. Plate (C-4)
23. Disc (C-4)
24. Return springs
25. Plate (C-4)
26. Pin
27. Input shaft
28. Hex head screw
29. Pin (long planetary

gear)
30. Pin (short planetary

gear)
31. RoUpin
32. Race
33. RoUer bearing
34. Roller bearing
35. Long planetary gear

(24 teeth)
36. Race
37. Planetary carrier
38. Thrust washer,

bearing A race
39. Snap ring
40. BaU bearing
41. Retainer
42. Spacer (short

planetary gear)
43. Short planetary

gear (36 teeth)
44. RoUer bearing
45. Race
46. "O" ring
47. Carrier (C-2 & C-3)
48. Piston (C-2 & C-3)
49. "O" ring (inner)
50. Seal (inner)
51. "O" ring (outer)
52. Seal (outer)
53. BelleviUe springs
54. Plates & discs (C-2)
55. Hub (C-2)
56. Ferry head screw
57. Piston (C-2 & C-3)
68. '*0'* ring (inner)
59. Seal (inner)
60. "O" ring (outer)

Remove C-2 clutch plates (54).

NOTE: Model 2090 and 2094 tractors use
three steel plates and thrae friction discs on
C-2 clutch; Model 2290 and 2294 tractors
use four steel plates and four friction discs
on C-2 clutch.

Remove C-2 and C-3 piston carrier (46
through 52) and (57 through 61), then
lift ring gear (64), off C-3 clutch hub
(68). Remove Belleville springs (62) and
lower C-3 clutch plates (67) from clutch
hub. Remove upper C-3 clutch plates
(63) from ring gear (64) then remove in-
ternal ring (66) from ring gear (64).
Remove button bearings (65) from ring
gear.

138. C-2 AND C-3 PISTON CARRIER.
Remove the four small '*0*' rings
(46-Fig. 150) from carrier (47). Use
compressed air to remove the C-2 and
C-3 pistons (48 and 57) from carrier (47).

Remove inner and outer seals and **0*'
rings (items 49 through 52) and (58
throu^ 61) from C-2 and C-3 pistons.

Lubricate new inner '*0'* rings (49
and 58) with petroleum jeUy and install
in both pistons. Lubricate new inner
seal rings (50 and 59), instaU over inner
**0" rings in pistons and seat seals us-
ing a smooth wooden dowel. Install
outer *'O" rings and seal rings (51, 52,
60 and 61) in both pistons in same man-
ner. Lubricate edges of both pistons and
install flat side inward into piston car-
rier. Lubricate the four new "O" rings
(46) and install in carrier oil passages.

139. PLANETARY ASSEMBLY. Ib
overhaul the removed planetary
assembly (items 27 through 45—Fig.
150), drive pins (31) into planet gear
shafts as shown in Fig. 153. This will
allow planet shafts (29 and 30), gears (35
and 43), bearings (33, 34 and 44), thrust
washers (32, 36 and 45) and spacers (42)

Fig, 150—Exploded view of power shift assembly for Models 2290 and 2294, Models 2090 and 2094 are similar.
61. Seal (outer)
62. BeUevUle springs
63. Plates A discs (C-3)
64. Ring gear
65. Teflon button
66. Snap ring

67. Plates & discs (C-3)
68. Hub (C-3)
69 O
70. OU distributor
71. Oil distributor tubes

& " 0 " rings

72. Bolt
73. Bearing shield
74. Snap ring
75. BaU bearing
76. Pinion drive shaft
77. Bushing

78. Snap ring
79. Output gear
80. Snap ring
81. Snap ring
82. RoUer bearing
83. Snap ring
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SERVICE MANUAL Paragraphs 140-141

to be removed. Remove input shaft (27).
Clean and inspect all parts and renew
any that are questionable.

Reassemble by reversing disassembly
procedure and observe the following:
Needle bearings for the long planetary
gears (35—Fig. 150) are different
lengths; long bearings (34) are 1 inch
(25.4 mm) for Model 2090 and 2094 trac-
tors; 1-1/4 inches (31.75 mm) for Model
2290 and 2294 tractors. Short bearing
(33) is 3/4 inch (19.05 mm) for Model
2090 and 2094 tractors and 1 inch (25.4
mm) for Model 2290 and 2294 tractors.
Long planetary gears (35) must go in
holes of carrier that are closest to out-
side of planetary shell. Short planetary
gears (43) must go in holes next to in-
side of planetary shell. Thrust races (32,
36 and 45) are all 0,030-0.032 inch
(0.762-0.813 mm) in thickness. Long
needle bearing end of gear (35) must be
toward inside splined end of planetary
carrier. Install roU pins (31) into carrier
until flush or recessed 1/32 inch (0.794
mm).

140. C-1 AND C-4 PISTON CARRIER.
Tb renew seals and ' 'O' * rings in C-1 and
C-4 clutch pistons (11 and 21—Fig. 150),
follow procedure outlined in paragraph
138 and install into C-1 and C-4 clutch
carrier (16) as described.

141. REASSEMBLE. Tb reassemble
the power shift clutch first, inspect out-
put shaft rear bearing (82—Fig. 150) and
renew if necessary. Install output shaft
assembly (items 74 through 80) into
transmission until bearing retaining ring
on shaft bearing (75) seats against
transmission case. Coat oil shield (73)
with petroleum jelly, install into oil
distributor (70) with brass side towards
outside, then install oil distributor (70)
with oil shield towards bearing. Oil
shield must fit over bearing retainer and
against bearing. Install carrier bolts and
washers (72) from inside transmission
case and tighten to 35-42 ft.-lbs. (48-57
N • m) torque.

Install oil distributor rings (69) on C-3
clutch hub (68) making certain hook
ends are engaged. Clean threaded holes
in C-3 clutch hub, then use Loctite
Primer NF in threaded holes. Inspect all
friction and steel plates (63 and 67) for
wear or warpage and renew as
necessary.

Lubricate all discs and plates with
clean Hy-TVan Plus fluid. Install one fric-
tion disc, one steel plate, one friction
disc and one steel plate over clutch hub
(68—Fig. 150). Install clutch retaining
ring (66) and button bearings (65) into
ring gear (64).

Fig. 153—Drive planetary gear shaft pins into
shafts for removai of gears and ehafta. Refer to

text.

Plg^ 1S1—Aiign hoie In planetary Input gear with
hex head screw in bearing retainer. Refer to text. Replace i f Less

Than 0.042 in .
(1.067 mm)

NOTE: Ron«w button bearings If head
thicknesa la leaa than 0.042 Inch (1.007 mm)
aa ahown In Fig. 154.

Install ring gear (gear teeth up) on C-3
clutch hub engaging friction disc outside
teeth in ring gear. Install remaining discs
and plates alternating one friction disc
and one steel plate on all models.

Check Belleville springs (62—Fig. 150)
for wear, rounded corners or scratches
and renew as necessary. If free height
is less than 0.167 inch (4.242 mm) as
shown in Fig. 155, renew Belleville
spring.

Install BelleviUe springs (62-Fig. 150)
into recessed area of C-3 clutch hub
(68). On Model 2090 and 2094 tractors,
put first spring with inside diameter
higher than outside diameter, and
second spring with inside diameter con-
tacting high inside diameter of first
spring. See Fig. 156. On Model 2290 and
2294 tractors, put first spring with out-
side diameter higher than inside
diameter, second spring outside
diameter contacting outside diameter of
first spring and third spring inside
diameter contacting inside diameter of
second spring. See Fig. 156.

Install a 3/8 inch NC x 7 inch stud in-
to bolt hole of C-3 clutch hub which
aligns with timing mark as shown in Fig.
157. Use Locquick Primer T and Loctite
Epoxy 601 or equivalent on surfaces be-
tween C-3 clutch hub and C-2 and C-3
piston carrier assembly (47—Fig. 150).

NOTE: Do not allow Epoxy to enter
preaaure or lube porta of theae parta.

Install C-2 and C-3 piston carrier
assembly into ring gear, **0" ring side
inward, aligning timing marks on piston
carrier with stud in clutch hub.

Install Belleville springs (53) into
piston carrier recesses. On Model 2090
and 2094 tractors, install first spring
with inside diameter higher than out-

Fig. 154—Renew TeHon buttons In ring geer if
worn beyond dimension ahown.

2090 AND
2094 TRACTORS
TWO BELLEVILLE
SPRINGS

2290 AND
2294 TRACTORS
THREE BELLEVILLE
SPRINGS

Fig. i52—View showing oii distributor tubes after
removei of controi valve.

Fig. 155—Renew Beileviiie epringa if free height
le ieea then dimension ahown.

Fig. 155—'Cross section showing correct Instaila-
Uon pcmition of C-3 ciutch Beileviiie springs. Refer

to text.
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Paragraph 141 Cont. CASE/INTERNATIONAL

side diameter, then second spring with
inside diameter contacting inside
diameter of first spring. On Model 2290
and 2294 tractors, install first spring
with inside diameter higher than out-
side diameter, then second spring with
inside diameter contacting inside
diameter of first spring and third spring
with outside diameter contacting out-
side diameter of second spring. See Fig.
156.

C-2 clutch hub (55-Fig. 150) has a
timing mark on inside face which must
be transferred to outside face. Use a dab
of paint, or other suitable means, to
make a visibly clear mark. Install discs
and plates (54) starting with a friction
disc and then steel plate, alternating
discs and plates, until a total of six
plates for Model 2090 or 2094 tractor or
eight plates for Model 2290 or 2294 trac-
tor are installed. Install three clutch
plate holders (Fig. 158) to aid assembly.
Refer to Fig. 159 and install clutch and
hub package, using two 3/8 inch (9.53
mm) rods as a handle as shown. Be sure
timing mark on hub is aligned with stud
in C-3 clutch hub. Use Locquick Primer
and Loctite 601 or equivalent sealant on
surface of C-2 clutch hub surfaces.

Fig, 157—View of ring gear showing Installation
of stud aligning with timing mark on C-3 clutch

hub.

Fig. i58-'lllustratlon of clutch plate holder show-
ing correct dimension of bend for Models 2090
and 2094, to aid Installation, On Models 2290 and

2294, use clutch plate holders CAS-1083,

NOTE: Do not allow sealant to enter
pressure or lube ports on hub.

Tb be certain C-2 clutch hub is correct-
ly seated, measure gap between C-2
clutch hub and C-2 piston. Gap must be
3/8 inch (9.53 mm) or clutch hub could
be held up on Belleville springs or C-2
clutch plates are not flat on hub.

Use a pilot shaft to align assembly as
shown in Fig. 160, use Locquick and
Loctite sealant or equivalent on cap
screws (56—Fig. 150), install hardened
washers under cap screws and tighten
cap screws only tight enough to feel
Belleville springs starting to compress.
Final tightening must be done after ring
gear assembly is installed on transmis-
sion mainshaft. Remove clutch plate
holder tools and pilot shaft. Lubricate
oil distributor rings (69—Fig. 150) on
ring gear assembly, install pto shaft in-
to output shaft, then install ring gear
assembly into torque tube. Tighten C-2
clutch hub cap screws (previously in-
staUed) evenly to 45-50 ft.-lbs. (61-68
N-m) on Models 2090 and 2290 or
110-120 ft.lbs. (149-163 N • m) on Models
2094 and 2294. InstaU bearing retainer
(41), recessed area toward outside. Heat
planetary carrier bearing (40) to 250^ F
(120° C) and install on output shaft with
retaining ring on bearing toward inside,
then install snap ring (39), sharp edge
toward outside. On Models 2090 and
2290 install thrust washers and needle
bearing (38) with 0.092-0.095 inch
(2.337-2.413 mm) thick washer against
planetary shaft bearing, then needle
bearing and 0.030-0.032 inch
(0.762-0.813 mm) washer. On Models
2094 and 2294, install the 0.092-0.095
inch (2.337-2.413 mm) thick washer
against planetary shaft bearing, then in-
staU the one-piece needle bearing and
race with needles facing the thick
washer.

Ib install planetary assembly on all
models, first install a 1/4 x 5 inch stud

into one of the bearing retainer holes
(41—Fig. 150). Install the planetary
assembly into ring gear assembly align-
ing bolt holes in planetary shell with
guide stud. TXim ring gear to engage C-2
clutch friction plates. Pull ring gear for-
ward and when faces of short planet
gears are flush with, or 1/8 inch (3.18
mm) below ring gear face, all clutch
plates will be properly engaged. Put
Loctite Primer and Loctite 290 or
equivalent on threads of new socket
head (Jaycock) cap screws (28), then
remove guide stud and install and
tighten cap screws to 10-14 ft.-lbs.
(14.6-19 N • m) torque. Install drive shaft
sleeve on pto shaft.

Tb reinstall C-1 and C-4 piston carrier
(16—Fig. 150), renew any worn or
damaged parts (items 2 through 26). In-
stall seals and '*0*' rings of C-1 and C-4
pistons (11 and 21) as outlined for C-2
and C-3 pistons in paragraph 138, then
install pistons into carrier (16). Install
clutch reaction pins (26) into torque
tube clutch housing. Lubricate inner
and outer return springs (24) with
petroleum jelly and install in recesses of
clutch housing. InstaU C-4 steel clutch
plate (25) aUgning tabs with pins (26).

PILOT SHAFT

Fig, 160—Use pilot shaft to align assembly before
cap screws are tightened.

SOLID TABS ON SPRINGS AND
CLOCKWISE FROM NOTCHES

Fig, 159—Align mark on 0-2 clutch hub with stud
when Installing assembly.

Fig, 161—Installing C-4 steel clutch plate with
notches on pins and tabs aligning with return

springs.
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Install C-4 friction disc (23). On Model
2290 and 2294 tractors, install another
C-4 steel plate so that tabs align with
pins (26), then install another friction
disc. On all models, install clutch plate
(22), with solid tabs, so that notches
align with pins (26) and solid tabs cover
return springs as shown in Fig. 161.

Install C-1 and C-4 piston carrier
(16-Fig. 150) with oil tube holes up,
making certain dowel pins (26) in hous-
ing enter holes in carrier. Install bolts
with new hardened washers and tighten
to 35-42 ft.-lbs. (48-57 N • m) on Models
2090 and 2290 or 80-96 ft.-lbs. (108-130
N • m) on Models 2094 and 2294.

Install C-1 friction plate (8-Fig. 150)
on piston carrier with notched tabs on
pins (14) and solid tabs clockwise from
notches. Install C-1 steel plate (7), fric-
tion disc (6), without solid tabs, align-
ing notches on pins. Install sun gear (5),
engaging splines with solid disc (7) and
short planetary gears, then install fric-
tion disc (4) aligning notches on pins.
Lubricate inner and outer return springs
(3) with petroluem jelly and install in
holes of C-1 reaction plate (2). Install
bolts with new hardened washers, ex-
cept for bolt which secures lube tube (1).
Install lube tube and clamp and bolt,
then tighten all reaction plate bolts to
35-42 ft.-lbs. (45-57 N-m) torque.

NOTE: Tip of lube tube (1) must be as near
to gap between planetary Input shaft and
sun gear as possible without touching.

Install C-1 and C-4 oil distributor tubes
(15) with new **0" rings. End of tube
with smallest diameter must be down.
Tighten plugs for oil tubes in top of
clutch housing to 1345 ft.-lbs. (18-20
N * m) torque.

Install the three oil distributor tubes
(71) with new **0*' rings. End of tubes
with smallest diameter go into torque
tube and engage oil distributor carrier.
See Fig. 162.

Reinstall control valve as outlined in
paragraph 129 or 131. Rejoin tractor by
reversing split procedure.

OVERHAUL POWER SHIFT

Model 2390, 2590,
2394 and 2594

142. TRACTOR SPLIT. Split tractor
between transmission and torque tube
as follows: First disconnect headlight
wiring and remove engine hood and side
panels. Disconnect batteries and remove
batteries and battery tray- Drain
transmission and torque tube oil.
Disconnect four speed transmission
shift control cables and remove cables
from mounting brackets. Disconnect
cables from power shift selector
bellcrank on Models 2390 and 2:590 and
cable from inching spool bellcrank on all
models. Disconnect bellcrank clevises
from selector and inching spool, then
remove bellcrank bracket. Disconnect
park brake rod. Disconnect power shift
solenoid wires and pressure switch
wires on Models 2394 and 2594, then on
aU models, disconnect neutral start
switch connectors. Disconnect; control
cables from hitch valve at rear of trac-
tor. Disconnect all hydraulic tubes from
pto clutch regulator valve, disconnect
electrical connectors from transmission
pressure switch, then unbolt and
remove pto clutch regulator valve and
gasket. Remove the two outside lower
caps from control valve and install two
studs in their places. This will aid in
removing control valve and manifold
plate. Remove control valve assembly.
Remove manifold plate, and remove the
five oil distributor tubes from transmis-
sion by threading a 1/2 inch NC cap
screw into tube and pull on cap screw
to remove tube (refer to Fig. 163).
Remove studs from manifold flange.
Disconnect lube tube from toniue tube.
Loosen nuts on both sides of front cab
or platform mounts. Disconnect both
left and right brake lines on tractor rear.
Disconnect all necessary wiring connec-
tors to rear of tractor. Disconnect the
three hydraulic tubes and clamps on left
side of tractor shown in Fig. 164. Discon-
nect inlet tube from remote valves.
Disconnect C-1 lube tube from side of

Paragraph 142

transmission housing. Disconnect dif-
ferential lock tube from hose, electrical
connector from pump pressure sensor
and inlet tube from gear pump. Remove
remote valve return tube from side of
torque tube. Remove C-1 and pto lube
manifolds from side of torque tube and
inlet tube for gear pump. Remove inlet
tube for piston pump. Disconnect elec-
trical terminal from pto temperature
sender. Place suitable support stands
under rear of cab or platform, lift cab
or platform enough so that transmission
will clear when rear of tractor is
separated and rolled rearward. Support
tractor under torque tube with suitable
jackstands or support fixtures, and
place rolling floor jack or rolling support
fixture under rear housing. Unbolt
transmission from torque tube and roll
rear section rearward, separating trac-
tor and being certain all hydraulic lines
and electrical wiring are clear.

Install new gasket on torque tube
housing and reconnect tractor by re-
versing removal procedures and t i^ ten
transmission to torque tube cap screws
to 150-180 ft.-lba (203-244 N • m) torque.

NOTE: Engine may have to be rotated to
align Input shaft splines to torque llmlter and
pto shaft splines to flywheel.

Tighten cab or platform mounting
nuts to 150-180 ft.-lbs. (203-244 N • m)
torque. Install new **0** rings on oil
distributor tubes, (see Fig. 163),
lubricate generously and install tubes
until they bottom in transmission. In-
stall power shift manifold plate, using
new gaskets, and control valve and
tighten cap screws in sequence shown
in Fig. 139 or 143 to 30-35 ft.-lbs. (41-48
N • m) torque. Use new gasket and install
pto clutch regulator valve and tighten
cap screws to 30-35 ft.-lbs. (41-48 N • m)
torque. Adjust power shift selector
linkage and inching pedal linkage as
outlined in paragraph 124 or 127. A4just
four-speed range shift UrUcage as out-
lined in paragraph 154. Adjust park lock
rod as outlined in paragraph 180. Ac^ust
hitch valve linkage as outlined in

1/16 X 9/16 X 11/16 O-RING

1/16X1/2X5/6 O-RING

OIL DISTRIBUTOR CARRIER

Fig. 162—View ahowing Installation of oil
diatrlbutor tubea and " O " rlnga for Model 2090,

2290, 2094 and 2294 tractors. Refer to text.

REAR OF TRACTOR

LONG 0*L TUBES

INSIDE THREADS

SHORT OIL TUBES

Fig. 163—View ahowing Hve oil diatrlbutor tubes
and "O*' rlnga for Modela 2S90, 2S90, 2394 and

2594 tractora. Refer to text.

Fig, 164—View of left aide of tractor ahowing
three hydraulic tubes to be disconnected for trac-
tor split on Model 2390, 2590, 2394 and 2594

tractors.
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paragraph 267. Ac^ust pto valve spool
as outlined in paragraph 194 or 195. Fill
transmission and torque tube to correct
level with new Hy-lian Plus oil.

SPECIAL NOTE: The following paragraphs
will cover procedures for the throe-speed
power shift unit used on Models 2390,2590,
2394 and 2594. For Information covering the
six-speed power shift used on some Model
2394 and 2594 tractors, use this section plus
the two-speed (High/Low) unit In paragraph
152.

143. REMOVAL. SpUt tractor be-
tween torque tube and transmission as
outlined in paragraph 142. If power shift
is to be overhauled, but not removed for
gear transmission repair, it is not
necessary to remove carrier assembly
(70—Fig. 165) from transmission hous-
ing. If power shift carrier must be re-
moved, the following steps must be

1. Lube tube
2. Reaction plate (C-1)
3. Return springs
4. Disc (C-1)
B. Sun plate (C-1)
6. Disc (C-1)
7. Plate (C-1)
8. Disc (C-1) r
9. Seal (outer)

10. O" ring (outer)
11. Piston (C-1)
12. Seal (inner)
13. "O" ring (inner)
14. Pin
15. OU tubes & "O"

rings (C-1)
16. Piston carrier (C-1 &

C-4)
17. Seal (outer)
18. "O" ring (outer)
19. Seal (Inner)
20. *'O" ring (inner)
21. Piston (C-4)
22. Plate (C-4)
23. Disc (C-4)
24. Return springs
25. Plate (C-4)
26. Pin
27. Input shaft
28. Hex head screw
29. Pin (long planetary

gear)
30. Pin (short planetary

gear)
31. RoUpin
32. Race
33. RoUer bearing
34. RoUer bearing
35. Long planetary gear

(24 teeth)
36. Thrust washer
37. Planetary carrier
38. Thrust washer, bear-

ing A nee
39. Snap ring
40. BaU bearing
41. Retainer
42. Spacer (short

planetary gear)
43. Short planetary gear

(36 teeth)
44. RoUer bearings
45. Thrust washer
46. "O" rings
47. Piston carrier (C-2 A

C-3)
48. Piston (C-2)
49. "O" ring (inner)
50. Seal (inner)
51. "O" ring (outer)
52. Seal (outer)
53. BeUeviUe springs
54. Plates & discs (C-2)
55. Hub (C-2)
56. Ferry head screw
57. Piston (C-3) :

taken to preserve countershaft (bevel
pinion shaft) bearing preload and roll-
ing torque:

Remove outer retaining nut and
lockwasher (43 and 42~Fig. 184) from
under carrier assembly. Make a con-
tinuous mark on inner retainer nut (41)
and countershaft (16). Count the
number of turns required to remove nut
and make a record of it so preload can
be duplicated at the time of reassembly.

NOTE: Rillure to observe the above steps
will necessitate removal of rear axles and
differential to obtain correct pinion preload.
Make suro that alignment marks on retainer
nut and pinion shaft are matched exactly
and exact number of turns are used on re-
tainer nut when reassembled.

CAUTION: Small cap screw In power shift
carrier must be removed from shift rali
iMfore carrier Is removed from transmission
housing.

144. C-1 AND C-4 CLUTCHES. Tb dis-
assemble C-1 and C-4 clutches, remove
C-1 clutch lube oil Une (1-Fig. 165) and
cap screws retaining C-1 reaction plate
(2). Remove reaction plate and springs
(3), then remove sun gear and clutch
plates (items 4 through 8). Remove cap
screws to C-1 and C-4 piston carrier (16),
then remove carrier, clutch return
springs (24) and C-4 clutch plates (22,
23 and 25), Use compressed air in piston
carrier oil tube holes to remove C-1
piston (items 9 through 13) and C-4
piston (items 17 through 21).

145. PLANETARY REMOVAL. Tb re-
move planetary assembly from ring gear,
align holes in planetary input gear with
carrier retainer screws (28) as shown in
Fig. 151, and remove screws with a 3/16
inch Allen wrench, then withdraw
planetary assembly from ring gear.
After planetary is out, remove needle
thrust bearing and washers (38—Fig.

17
18

19
20

21

Fig, 165—Exploded view of three-speed power shift assembly for Models 2390,2590,2394 and 2594 tractors. This unit Is used
In conlunctlon with a two-speed (High/Low) unit on six-speed power shift Models 2394 and 2594,

58. " 0 " ring (inner) 71. OU tubes A "O**
59. Seal (inner) 63. Plates & discs (C-3) 67. Plates A discs (C-3) rin^
60. " 0 " ring (outer) 64. Ring gear 68. Hub (C-3) 76. Planetary output
61. Seal (outer) 65. Teflon button 69. OU rings shaft
62. BeUeviUe springs 66. Snap ring 70. Carrier 77. Bushing
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SERVICE MANUAL Paragraphs 146-151

165) from hub of ring gear. Remove
snap ring (39) retaining bearing (40) to
mainshaft. Install three VA inch 28 x
1-1/2 inch full thread bolts in bearing
retainer (40 and 41), Using two levers
at rear of ring gear assembly, pry
against power shift carrier to remove
ring gear assembly from mainshaft
(Fig. 166). Inspect oil distributor ring
bore in rear of power shift carrier after
ring gear assembly is removed. Bore
must be smooth and free of grooves or
burrs.

146, OUTPUT SHAFT (MAINSHAFT),
Removal and repair to output shaft
(76-Fig. 165) is outlined in GEAR
TRANSMISSION section following
Power Shift Overhaul section. Refer to
paragraph 164.

147. RING GEAR, C-2 AND C-3
CLUTCH. To disassemble ring gear,
C-2 and C-3 clutches, remove the six
cap screws (56-Fig. 165) and remove
clutch hub (55), clutch plates (54) and
Belleville springs (53) from ring gear
(64). Lift ring gear from C-3 clutch hub
(68) and remove piston carrier (items
46 through 52 and 57 through 61) and
Belleville springs (62).

NOTE: C-3 clutch plates and discs (63
and 67) should be counted when re-
moved, so same number can be rein-
stalled.

NOTE: Model 2390 and 2394 tractors use
three Belleville springs on C-2 and C-3
clutches; Modeis 2590 and 2594 tractors
use four Beileviiie springs on C-2 and C-3
ciutches.

Inspect oil distributor rings (69-Fig.
165) and bore in carrier (70),

148. C-2 AND C-3 PISTON
CARRIER. Remove the four small "O"
rings (46-Fig. 165) from carrier (47).
Use compressed air to remove the C-2
and C-3 pistons (48 and 57) from car-
rier (47), Remove inner and outer seals
and "O" rings (items 49 through 52 and
58 through 6l) from C-2 and C-3 pis-
tons.

Lubricate new "O" rings (49 and 58)
with petroleum jelly and install in both
pistons. Lubricate new inner seal rings
(50 and 59), install over inner "O" rings
in pistons and seat seals using a smooth
wooden dowel. Install outer "O" rings
and seal rings (51, 52, 60 and 61) in both
pistons in same manner. Lubricate edges
of both pistons and install flat side in-
ward into piston carrier. Lubricate the

four new "O" rings (46) and install in
carrier oil passages,

149. PLANETARY ASSEMBLY, 1b
overhaul the removed planetary
assembly (items 27 th rou^ 45—Fig.
165), drive pins (31) into planet gear
shafts as shown in Fig. 153. This will
allow planet shafts (29 and 30—Fig,
165), gears (35 and 43), bearings (33, 34
and 44), thrust washers (32, 36 and 45)
and spacers (42) to be removed. Remove
input shaft (27). Clean and inspect all
parts and renew any that are
questionable.

Reassemble by reversing disassembly
procedure and observe the following:
Needle bearings for the long planetary
gears (35—Fig. 165) are different
lengths; long bearings (34) are 1-1/4
inches (31.8 mm), short bearings (33) are
1 inch (25.4 mm). Long planetary gears
(35) must go in holes of carrier that are
closest to outside of planetary shell.
Short planetary gears (43) must go in
holes next to inside of planetary shell.
All thrust races (32, 36 and 45) are
0.030-0.032 inch (0.762-0.813 mm) in
thickness. Long needle bearing end of
gear (35) must go toward inside splined
end of planetary carrier. Install roll pins
(31) into carrier until flush or recessed
1/32 inch (0.794 mm).

150. C-1 AND C-4 PISTON (CARRIER.
Tb renew seals and ' '0 ' ' rings in C-1 and
C-4 clutch pistons (11 and 21—Fig. 165),
follow procedure outlined in i)aragraph
148, and install into C-1 and (3-4 clutch
carrier (16) as described.

151. REASSEMBUr. Tb reassemble
the power shift unit first install oil
distributor rings (69—Fig. 165) on C-3
clutch hub (68) making certain hook
ends are engaged. Clean threaded holes
in C-3 clutch hub then use Loctite
Primer NF in threaded holes. Inspect all
friction and steel plates (63 and 67) for
wear or warpage and renew as
necessary.

Lubricate all discs and plates with
clean Hy-TYan Plus fluid. Install one fric-
tion disc, one steel plate and one fric-
tion disc over C-3 clutch hub (68). Install
clutch retaining ring (66) and button
bearings (65) into ring gear.

NOTE: Three bearings are used on Model
2390 and 2394 tractors; six bearings on
Model 2590 and 2594 tractors. Renew but-
ton bearings if head thickness is less than
0.041 Inch (1X)67 mm) as shown In Fig. 154.

Install ring gear (gear teeth up) on C-3
clutch hub engaging friction disc outside
gear teeth in ring gear. Install remain-
ing discs and plates alternating one steel
plate and one friction disc on all models.

Check Belleville springs (62—Fig. 165)
for wear, rounded comers or scratches
and renew as necessary. If free height
is less than 0.167 inch (4.242 mm) as
shown in Fig. 155, renew BelleviUe
spring.

Install Belleville springs (62—Fig. 165)
into recessed area of C-3 clutch hub
(68). On Model 2390 and 2394 tractors,
put first spring with inside diameter
lower than outside diameter. On Model
2590 and 2594 tractors, put first spring
with inside diameter higher than out-
side diameter. Alternate remaining
springs as shown in Fig. 167.

Install a 1/2 inch NC x 7 inch stud in-
to bolt hole of C-3 clutch hub which
aligns with timing mark as shown in Fig.
157. Use Locquick Primer T and Loctite
Epoxy 601 or equivalent on surfaces be-
tween C-3 clutch hub and C-2 and C-3
piston carrier assembly (47—Fig. 165).

NOTE: Do not allow Epoxy to enter
pressure or lube ports of these parts.

Install C-2 and C-3 piston carrier
assembly into ring gear, *'O*' ring side
inward, aligning timing marks on piston
carrier with stud in clutch hub.

Install Beileviiie springs (53) into
piston carrier recesses. InstaU flrst
spring with inside diameter higher than
outside diameter. Alternate remaining
springs as shown in Fig. 167.

C-2 clutch hub (55-Fig. 165) has a
timing mark on inside face which must
be transferred to outside face. Use a dab
of paint, or other suitable means to
make a visibly clear mark. InstaU discs
and plates (54) starting with a friction
disc and then steel plate, alternating
discs and plates, untU a total of eight
plates for Model 2390 and 2394 tractors
or ten piates for Model 2590 and 2594

Fig. 165—Pry power ehlft assembiy out of cmrler
SB shown.
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Paragraph 152 CASE/INTERNATIONAL

tractors are installed. Install three
clutch plate holders (Fig, 158) to aid
assembly. Refer to Fig. 159 and install
clutch and hub package, using two ̂ k
inch (12.7 mm) rods as a handle as
shown. Be sure timing mark on hub is
aligned with stud in C-3 clutch hub. Use
Locquick Primer and Loctite 601 or
equivalent sealant on surface of C-2
clutch hub surfaces.

NOTE: Do not allow sealant to enter
pressure or lube ports on hub.

Tb be certain C-2 clutch hub is correct-
ly seated, measure gap between C-2
clutch hub and C-2 piston. Gap must be
3/8 inch (9.53 mm) or clutch hub could
be held up on Belleville springs or C-2
clutch plates are not flat on hub.

Use a pilot shaft to align assembly as
shown in Fig. 160, use Locquick and
Loctite sealant on cap screws (56—Fig.
165), install hardened washers under
cap screws and tighten cap screws only
t i ^ t enough to feel Belleville springs
starting to compress. Final tightening
must be done after ring gear assembly
is installed onto transmission mainshaft.
Remove clutch plate holder tools and
pilot shaft.

Lubricate oil distributor rings (69) on
ring gear assembly, install onto
transmission mainshaft, then tighten
C-2 clutch hub cap screws (previously
installed) evenly to 110-130 ft.-lbs.
(149-176 N • m) torque.

InstaU bearing retainer (41), recessed
area toward outside. Heat planetary car-
rier bearing (40) to 250° F (120° C) and
install on mainshaft with retaining ring
on bearing toward inside, then install
snap ring (39). Install thrust washers
and needle bearing (38) with 0.092-
0.095 inch (2.337-2.413 mm) thick
washer against planetary shaft bearing,
then needle bearing and 0.030-0.032
inch (0.762-0.813 mm) washer.

Tb install planetary assembly, first in-
stall a 1/4 X 5 inch stud into one of the
bearing retainer holes (41—Fig. 165). In-

C'2 AND C-3 PISTON
CARRIER

RING
GEAR -

2390 and 2394 TRACTOR
THREE BELLEVILLE SPRINGS
2590 and 2594 TRACTOR
FOUR BELLEVILLE SPRINGS

C-3 CLUTCH HUB

Stall the planetary assembly into ring
gear assembly aligning bolt holes in
planetary shell with guide stud. Tlim
ring gear to engage C-2 clutch plates.
Pull ring gear forward and when faces
of short planet gears are 1/8 inch (3.18
mm) below ring gear face, all clutch
plates will be properly engaged. Put
Loctite Primer and Loctite 290 or
equivalent on threads of new socket
head (Jaycock) cap screws (28), then
remove guide stud and install and
t i ^ t en cap screws to 10-14 ft.-lbs.
(13.6-19.0 N • m) torque.

Ib reinstall C-1 and C-4 piston carrier
(16—Fig. 165), renew any worn or
damaged parts (items 1 through 26). In-
stall seals and ' *0' * rings on C-1 and C-4
pistons (11 and 21) as outlined for C-2
and C-3 pistons in paragraph 148, then
install pistons into carrier (16).
Lubricate inner and outer return springs
(24) with petroleum jeUy and install in
recessed areas of power shift carrier
(70). Install a C-4 friction disc (23) on
ring gear, then install a C-4 steel plate
(25), aligning notches in plate with "X**
mark on power shift carrier, and tabs of
plate clockwise from notches, see Fig.
168. Install second C-4 friction disc over
steel plate. Install a 3/8 inch NC x 4 inch
stud in top hole of power shift carrier
to be used as a guide for piston carrier
installation. Install second C-4 steel
plate on piston carrier aligning notches
in plate with dowels (26—Fig. 165) in
carrier and tabs on plate clockwise from
dowels. Install piston carrier assembly
aligning dowel pins with notches on
steel plate on ring gear, and two oil
distributor holes at left same as oil
distributor holes in power shift carrier.
Tkbs on second steel plate (22) must con-
tact return springs (24) in power shift
carrier. Install the nine cap screws with
hardened washers and t i ^ t en to 35-42
ft.-lbs. (47-57 N • m) torque.

Install C-1 friction disc (8—Fig. 165) on
piston carrier with notched tabs on pins
(14) and solid tabs clockwise from
notches. On Models 2390 and 2394 in-
stall a steel plate (7), then a friction disc
(6). On Models 2590 and 2594 install a

Ftg, ler—Croaa aactton showing correct tnatalla-
tkm poaMon of C^ dutch Baftavfita apiinga, Rafar

to taxt.

Ftg. 168— Vlaw ahowtng alignment of notchaa and
taba on C ^ ataal clutch plata wtth "X" mark on

carriar. Rafar to taxt.

steel plate (7) and a friction disc (6),
another steel plate and friction disc. On
all models, instaU C-1 sun gear (5),
engaging splines with solid plate(s) (7)
and short planetary gears, then install
friction disc (4) aligning notches on pins.
Lubricate inner and outer return springs
(3) with petroleum jeUy and instaU in
holes of C-1 reaction plate (2). InstaU C-1
reaction plate aUgning return springs (3)
with tabs on C-1 friction disc(s). Install
bolts with hardened washers, except for
bolt which secures lube tube (1). InstaU
lube tube and clamp and bolt, then
tighten aU reaction plate bolts to 47-57
N • m) torque.

NOTE: Tip of lube tube (1) must be as near
to gap between planetary Input shaft and
sun gear as possible without touching.

Attach countershaft lube tube to C-1
clutch lube tube.

Rejoin tractor by reversing spUt pro-
cedure outlined in paragraph 142.

HIGH/LOW POWER SHIFT

Some Model 2394 and 2594 tractors
are equipped with a two-speed power
shift unit located in front of the three-
speed power shift unit. This provides six
power shift speeds. When used in con-
junction with the four-speed gear
transmission, tractors have 24 forward
speeds.

Models 2394 and 2594
So Equipped

152. R&R AND OVERHAUL. Ib
remove the C-5 and C-6 clutches and
planetary assembly, spUt tractor be-
tween torque tube and transmission as
outUned in paragraph 142. Unbolt and
remove step assembly from cab. Discon-
nect wires from C-5 and C-6 solenoids
and pressure switches. Disconnect
hydrauUc tubes from hydrauUc pump
and C-5/C-6 control valve body. Unbolt
and remove the C-5/C-6 control valve
and the hydrauUc pump. Withdraw the
hydraulic pump drive shaft. Remove
two bolts (5-Fig. 169) and instaU two
3/8 inch guide studs. Remove remaining
bolts and slide oil distribution hub
assembly (1 through 9) from torque
tube. Remove C-6 friction disc (10) and
steel plate (11). Apply air pressure to
hole in side of torque tube (Hg. 170) and
remove C-6 piston (14- Fig. 169) with
seals and " 0 " rings (12,13,15 and 16).
Using screwdrivers or smaU bars, move
planetary carrier assembly rearward,
then remove assembly from torque tube.
Remove cap screws (38) and remove C-5
clutch (17 through 26) and return
springs (37). Remove spring plate (27),
springs (28) and sun gear (29). Remove
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flanged thrust bearing (30), thrust
washer (31) and input gear (32).
Withdraw input shaft (34), then remove
snap ring (33), thrust washers (35) and
thrust bearing (36). Drive groove pins
(42) into planetary pins (40). Then,
remove pins (40), planet gears (45),
washers (44), bearing rollers (46) and
spacer (47). Using a suitable puller,
remove ball bearing (39) from carrier
(41).

Remove C-5 piston (21) from piston

carrier (17), then remove seals and *'O"
rings (19, 20, 22 and 23) from piston. If
necessary, press needle bearing (18)
from carrier (17). Remove seals and' 'O''
rings (12,13,15 and 16) from C-6 piston
(14). Remove distributor hub (2) from
plate (6), then remove seal ring3 (4) from
distributor hub.

Clean and inspect aU parts and renew
any showing excessive wear or other
damage.

When reassembling, press ball bearing
(39) on planetary carrier (41) so sealed
side of bearing is away from carrier.
Assemble planet gears (45), washers
(44), bearing rollers (46) and spacers
(47), place in carrier (41), insert
planetary pins (40) and secure with new

groove pins (42). Install snap ring (33),
thrust washers (35) and thrust bearing
(36) on input shaft (34). Install input
shaft in carrier. Install input gear (32)
on input shaft, aligning timing marks on
input gear with marks on planet gears
(45). Install thrust washer (31) and
flanged thrust bearing (30) on input
shaft. Using grease to hold springs (28)
in place, install sun gear (29), springs
and spring plate (27). Place return
springs (37) in sockets in planetary car-
rier. Install steel plate (26) on reaction
pins (43), install friction disc (25) on sun
gear (29), then install steel plate (24)
with tabs against return springs (37). In-
stall outer and inner '*0*' rings (20 and
23) in C-5 piston (21). Lubricate seal
rings (19 and 22) with Hy-TVan Plus fluid
and install in piston. Use a wood dowel
or plastic pen to work seals into grooves.
If removed, press new needle bearing
(18) into piston carrier (17). Install C-5
piston into carrier and install piston car-
rier on planetary carrier. Clean bolt
holes in piston carrier with Loctite Safe-
ty Solvent and apply Loctite 242 to cap
screws (38). Install cap screws and
tighten to a torque of 45-54 ft.-lbs.
(61-73 N • m). Install planetary and C-5

Fig, 169—Exploded view of
the High/Low power shift unit
used on Models 2394 and
2594 equipped with six-speed

power shift,
1. Cap screw
2. Oil distributor hub
3. Tube (3)
4. Seal rings
5. Cap screw
6. Oil distributor plate
7. C-6 reaction pin (3)
8. "O" rings
9. Return springs (6)

10. C-6 friction disc
11. C-6 steel plate
12. Seal ring (outer)
13. " 0 " ring (outer)
14. C-6 piston
15. Seal ring (inner)
16. " 0 " ring (inner)
17. C-5 piston carrier
18. Needle bearing
19. Seal ring (outer)
20. " 0 " ring (outer)
21. C 5 piston

I 22. Seal ring (inner)
23. "O'* ring (inner)
24. Steel plate
25. Friction disc
26. Steel plate
27. Spring plate
28. Spring (4)
29. Sun gear
30. Thrust bearing
31. Thrust washer
32. Input gear
33. Snap ring
34. Input shaft
35. Thrust washers
36. Thrust bearing
37. Return springs (6)
38. Cap screw
39. Ballbearing
40. Planetary pin (3)
41. Planetary carrier
42. Groove pin (3)
43. C-5 reaction pin (3)
44. Washers
45. Planet gear (3)
46. Bearing rollers
47. Spacer

Paragraph 153

clutch assembly into torque tube. Install
outer and inner *'O" rings (13 and 16)
in C-6 piston (14). Lubricate seal rings
(12 and 15) with Hy-Tran Plus fluid and
install in piston. Use a wood dowel or
plastic pen to work seals into grooves.
Install C-6 piston assembly in torque
tube, then install steel plate (11) and
friction disc (10). Install new seal rings
(4) on oil distributor hub (2) and using
new **0'* rings (8), install distributor
hub on plate (6), Place reaction pins (7)
and return springs (9) in sockets in plate
(6). Install oU distributor assembly mak-
ing certain tabs on steel plate are
against return springs (9). Install and
tighten retaining cap screws to a torque
of 45-54 ft.-lbs. (61-73 N • m).

Reassemble tractor by reversing the
disassembly procedure. Tighten
hydraulic pump retaining nuts to a
torque of 80-96 ft.-lbs. (109-130 N • m).
Tighten C-5/C-6 control valve bolts to a
torque of 17-20 ft.-lbs. (23-27 N • m) us-
ing tightening sequence shown in Fig.
144.

GEAR
TRANSMISSION
(POWER SHIFT

MODELS)
ADJUSTMENT

Models 2090, 2290, 2094
and 2294

153. SHIFT LINKAGE. Tb adjust the
four-speed gear transmission shift
linkage, disconnect control cable yokes
(8—Fig. 171) from shift levers (9 and 10).
Place shift quadrants (3 and 4) in
neutral position, then place shift levers
(9 and 10) in neutral position (20 degrees
above horizontal as shown in inset A—
Fig. 171). Acyust position of cable yokes
(8) so that yoke holes align with shift
lever holes. Install yoke pins and secure
yokes. Quadrant slots should be closely
aligned.

Fig, 170—Apply air pressure to hole Indicated to
remove OS piston.
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On Models 2094 and 2294, reverse
lockout linkage (14) should be adjusted
to obtain a distance of 3.00 inches (76.2
mm) between center of pins as shown
in Fig. 172.

Models 2390, 2590,
2394 and 2594 ;n

154. SHIFT LINKAGE. Tb a4just the
four-speed gear transmission shift
linkage, disconnect control cable yokes
(9-Fig. 173) from levers (10 and 11).
Place shift quadrants (2 and 3) in
neutral position, then place shift levers
(10 and 11) in neutral position (17
degrees below horizontal as shown in in-
set A—Fig. 173). Adjust position of cable
yokes (9) so that holes align with shift
lever holes. Install yoke clip pins (12).
Quadrant slots should be closely
aligned.

On Models 2394 and 2594, reverse
lockout linkage (14) should be acyusted
to obtain a distance of 3.00 inches (76.2
mm) between center of pins as shown
in Fig, 172.

12

Fig. 171—Exploded view of four-apeed gear
tranamlaston and park lock linkage uaed on
Modela 2094 and 2294. Except for reverae lockout
linkage (13 and 14), Models 2090 and 2290 uae tfw

same linkage.
9. Shift lever (1st &

2nd)
10. Shift lever (3rd &

4th)
U. Yoke
12. Shift lever (park

lock)
13. Reverse lockout

lever
14 Lockout linkage

1. Shift lever
2. Park lock quadrant
3. 1st A 2nd gear

quadrant
4. 3rd & 4th gear

quadrant
5. Shift cable
6. Shift cable
7. Shift rod (park lock)
8. Yokes

All Models

155. NEUTRAL START SWITCHES.
Tb adjust the neutral start switches,
place the four-speed gear transmission
in neutral, disconnect wiring and
remove the two switches (Fig. 174).
Remove switch shims, then reinstall
switches without shims. Using an ohm-
meter or suitable continuity light, tum
each switch in until light or meter shows
continuity. Install shims equal to the gap
behind switches. Shims are available in
thicknesses of 0.005 and 0.010 inch
(0.127 and 0.254 mm).

Recheck switch operation by shifting
transmission from neutral to each of the
four gear positions. Switch continuity
should break with transmission in any
gear. Continuity should occur only
when transmission is in neutral position.
Readjust as necessary.

FOUR-SPEED TRANSMISSION
SHIFT FORKS, SHAFTS

AND HOUSING

Power Shift Models 2090,
2290, 2094 and 2294

156. REMOVE AND REINSTALL. Tb
remove shifter forks and shafts for serv-
ice or renewal, first drain transmission
oO. Then, disconnect shift contit)! cables
from four-speed transmission and park
lock levers. Remove neutral start switch
wiring. Remove rear side access cover

Reverse Lock
Out Lever

3.00 i n .

Linkage

Fig. 172—Adjust reverse lockout linkage to obtain
a distance of 3.00 Inches (76.2 mm) between
center of pins on Models 2094, 2294, 2394 and

2594.

and cable bracket. Refer to Fig. 175 and
drive out detent roll pins (17) from both
forks (13 and 16), then remove detent
springs (19) and balls (18). Engage park
lock, fuOy clockwise, then drive roU pin
(20) out of shift rail (21) and shift rail
bore in transmission. Disengage park
lock, fully counterclockwise, put
transmission in first gear by sliding rear
shift fork (16) rearward. Rotate shift rail
until roll pin (24) can be driven out of
shift rail. Separate shift rail and push
rear rail section (25) rearward out of
shifter fork (16), then remove shifter

12 11

Fig. 173—Exploded view of four-speed gear
transmission shift linkage used on Models 2390,

2S90. 2394 and 2594.
1. Gear shift lever 8. Bracket
2. Quadrant (1st & 9. Yokes

2nd) 10. Shift lever
3. Quadrant (3rd & 11. Shift lever

4th) 12. Clip pins
4. Cable (3rd & 4th) 13. Reverse lockout
5. Cable (1st & 2nd) linkage (2300 &
6. Shift fork lever (1st 2590)

& 2nd) 14. Reverse lockout
7. Shift fork lever (3rd linkage (2304 &

& 4th) 2594)

1ST AND 2ND INSIDE SHIFT LEVER
3R0 AND 4TH INSIDE SHIFT LEVER

ROLL PIN ^

SNAP RING

Fig. 174—Top cut-away view WASHER'
showing typical Installation of

neutral start switches. o RING -

SNAP RING '

WAVE WASHER '

FLAT WASHER

SNAP RING

WAVE WASHER

FLAT WASHER

SHIFTER SHAFT SHIFTER SHAFT
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fork. Remove shifter fork (13) with shift
rail (21) and rail connector (23) as an
assembly. Remove rear section of shift
rail (25) from bore in transmission.

Tb remove shifter shafts (items 3
through 12), hydraulic inlet screen must
be removed as outlined in paragraph
250. Remove outer shift levers from
four-speed transmission. Remove snap
ring (3—Fig. 175) from shifter shaft (6).
Remove flat washer (4) and wave
washer (5). First remove shifter shaft
and shift fork lever (12) for third and
fourth gear, then remove shifter shaft
and shift fork lever (16) for first and sec-

ond gear. Renew **0** rings (7) on shifter
shafts when reassembling.

Reassemble by reversing disassembly
procedure. Adjust shift linkage as out-
lined in paragraph 153, neutral start
switches as in paragraph 155 and park
lock linkage as in paragraph 176.

Models 2390, 2590,
2394 and 2594

157. REMOVE AND REINSTALL
SHIFT RAIL AND FORKS. Shift raU
(14—Fig. 176) must be removed before
shifter forks (16 and 17) can be removed.

Fig, 17S—Exploded view of
shifter forks and shafts of
gear transmission used on
power shift Models 2090,

2290, 2O94 and 2294,
1. Neutral start switches
2. Shims
3. Snap ring
4. Washer
5. Wave washer
6. Shifter shaft
7. "0" ring
8. Washer
9. Snap ling

I 10. Shift fork iever (1st &
' 2nd)

11. RoUpin
12. Shift fork lever (3rd ft

4th)
13. Shifter fork (3rd & 4th)
14. Shift collars
15. Fork finger (4)
16. Shifter fork (1st & 2nd)

: 17. RoUpin
^ 18. Detent haU

19. Detent springB
20. RoUpin
21. Front rail
22. RoUpin
23. Rail connector

' 24. RoUpin
I 25. Rear rail

13

17

15

mg, 176—Exploded view of
shifter forks and shafts of
gear transmission on Modei
2390, 2S90, 2394 and 2594

power shift tractors.
1.

lA.
2.
3.
4.
5.
6.
7.
8.

8A.
9.

10.
11.
12.
14.
15.
16.
17.
18.
19.
20.

Shifter shaft (late)
Shifter shaft (earty)
Dowel
Gasket
Detent ball
Shim
Neutzal start switch
Woodruff key
Shift levers (late)
Shift levers (earty)
Snap ring
Seal
Cover
Shim
Rail
Bolt
Shift forte
Shift fork
Pin
Spring
Shift coUars

must be split as outlined in
paragraph 142 to gain access to shift
rail. Remove power shift and mainshaft
as an assembly as outlined in paragraph
143. Remove lube line for countershaft.
Remove small cap screw (15—Fig. 176)
in power shift carrier which holds shift
rail, before removing power shift
assembly. Drive out pins (18) and
remove detent balls and springs. With
power shift and mainshaft assembly re-
moved, reinstall cap screw in shift rail,
turn rail 90 degrees clockwise and pull
out of transmission, using cap screw to
extract rail.

When reassembling shifter forks, slip
forks into sliding collars on countershaft
with long hubs of forks forward and
position forks in opening in side of
transmission housing. Install shift rail in-
to transmission with tapped hole to
front and insert rail through shift forks.
Rotate shift rail so that cap screw will
align through power shift carrier into
tapped hole in rail when power shift is
installed. Place shifter forks in neutral,
install detent balls and detent springs in
bores of shifter forks. Compress springs
and install groove pina Note that groove
pins are tapered and are installed small
end first. Install power shift and main-
shaft assembly in reverse order of
disassembly. Make sure the countershaft
bearing preload is re-established by
aligning marks on retainer nut and
countershaft. If rolling torque must be
calibrated, refer to procedures outlined
in paragraph 165. Rejoin tractor by
reversing disassembly procedures as
outlined in paragraph 142.

158. GEAR SHIFTER SHAFTS AND
HOUSING OVERHAUL. It is not
necessary to split tractor if only shifter
shafts and housing are being serviced.
Drain transmission and refer to Fig. 176.
Disconnect shifter cables from shift
levers, disconnect wires from neutral
start switches and remove cap screws
retaining housing (11). Pull housing and
shaft assembly as a unit from
transmission.

With shifter housing assembly re-
moved, remove gasket (3) if necessary.
Remove neutral start switches and keep
shims (5) identified with switches.
Punch timing marks on shifter shBits (1
or lA) and levers and note that levers
are installed 17 degrees below horizon-
tal in neutral position. Remove lever re-
taining snap rings and remove levers.
Pry out seals (10). Pull shifter shafts (1
or lA) from housing (11). Remove shims
(12) from shifter shafts.

Reassemble by reversing disassembly
procedure and keep the following in
mind.

Wave washers must take up aU end
play in shafts (1); if not, renew washers^
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Shims (12) are 0.005 inch (0.127 mm)
thick and provide clearance between
shifter shafts lugs for neutral switch and
housing. If lugs contact boss on housing,
add shims until clearance exists. Apply
Lubriplate to lips of seals (10) and install
flush with housing bores with lip to in-
side. If neutral start switch (or switches)
was removed, be sure to instaU same
number of shims (5) that were removed.
Place transmission in neutral and install
shifter housing (11) with new gasket and
dowel bushing (2). Be sure the shanks
on shifter forks engage notches in lugs
on shifter shafts when housing is in-
stalled. Tighten cap screws to 17-20 ft.-
lbs. (23-27 N-m) torque. Align the
previously affixed punch marks and in-
stall shift levers pointing forward and
downward at 17 degrees below horizon-
tal as shown in Fig. 173 and instaU snap
rings. Check and ac^ust neutral start
switches as outlined in paragraph 155.

OVERHAUL GEAR
TRANSMISSION

Power Shift Models 2090, r
2290, 2094 and 2294

159. GEAR TRANSMISSION INPUT
SHAFT. Split tractor between engine
and torque tube as outlined in
paragraph 41, but do not remove front
axle member or radiator assembly.
Remove cab or platform. Remove power
shift clutch assembly as outlined in
paragraph 135. Gear transmission input
shaft is also power shift output shaft
and overhaul procedure is outlined in
paragraph 136 of POWER SfflFT sec-
tion. Inspect and renew rear input
(power shift output) shaft bearing
(2—Fig. 177) as necessary by removing
retaining rings (1 and 3).

NOTE: Access to rear snap ring (I^FIg.
177) Is obtained by removal of top transmis-
sion access cover.

Fig. 177^Explodad vlaw of gaar tranamlaalon In-
put ahaft and ralatad parta on Modal 2090, 2290,

2094 and 2294 powar ahlft tractora.
1. Snap ring 6. Snap ring
2. Roller bearing 7. Bushing
3. Snap ring • 8. Drive shaft
4. Snap ring 9. Bearing
5. Output gear - •'. \ lo. Snap ring

160. INTERMEDIATE SHAFT. With
tractor split and power shift assembly
and pto assembly removed, disconnect
gear transmission shift control cables
and park lock rod. Remove cables from
mounting bracket. Disconnect neutral
start switch wiring. Unbolt and remove
rear transmission side access cover and
cable mounting bracket.

On Models 2090 and 2290, refer to Fig
178 and remove the three Allen head
bolts (18), end plate (17) and shims (15

Fig. 178-^Explodad vlaw of Intarmadlata ahaft of
gaar tranamlaaton uaad on Modal 2090 and 2290

powar ahlft tractora.
1. Snap ring 10. Gear (4th)
2. Bearing 11. Spacer
3. Snap ring 12, Shaft
4. Snap ring , 13. Bearing
5. Spacer 14. Input gear
6. Gear (1st drive) 15. Shim
7. Spacer 16. Shim
8. Gear (2nd & 3rd 17. End plate

drive) 18. Allen head cap
». Spacer screws

and 16) from front of intermediate
shaft, then remove input gear (14). Us-
ing a brass drift, drive shaft rearward
slightly to aid in removing rear snap ring
(4), then remove snap ring from rear of
intermediate shaft. Using a long punch
or mild steel rod, drive intermediate
shaft forward, out of rear bearing (2).
Then, while withdrawing shaft from
front of transmission remove shaft com-
ponents (items 5 through 11) from shaft
through side access opening, and
remove shaft and front bearing (12 and
13) from front of transmission. Remove
snap rings (1 and 3) and rear bearing (2)
if renewal is necessary. Press front shaft
bearing (13) from shaft (12) if renewal
is necessary.

On Models 2094 and 2294, refer to Fig
179 and remove nut (16) on late models
or Allen head screws (20), plate (19) and
shims (18) on early models, from front
end of shaft, then remove input gear
(15). Remove Allen head screws (1) and
rear plate (2), then using a long punch
or mild steel rod, drive intermediate
shaft (13 or 17) forward out of bearing
(4). Then, while withdrawing shaft from
front of transmission, remove com-
ponents (6 through 12) from shaft
through side access opening Press front
bearing (14) from shaft. Remove snap
rings (3 and 5) and rear bearing (4) if
renewal is indicated.

On all models, clean and inspect all
parts for excessive wear or other
damage and renew as necessary. Check
bearings for free smooth action and
renew any bearing having a loose fit or
rough action. Heat front bearing
(13-Fig. 178 or 14 - Fig. 179) to a

Fig. 179—Explodad vlaw of
Intarmadlata ahaft and com-
ponanta of gaar tranamlaalon
uaad on Modal 2094 and 2294
powar ahlft tractora. Kama 17
through 20 tn Inaat ara uaad

on aarly modala.
1. Allen head screws
2. Rear plate
3. Snap ring
4. Rear bearing assy.
6. Snap ring
6. Gear (1st)
7. Spacer
8. Gear (2nd)
d. Gear(3nl)

10. Spacer
U. Gear (4th)
12. Spacer
13. Shaft (late)
14. Front bearing
16. Input gear
16. Nut
17. Shaft (early)
18. Shims
19. Front plate
20. Allen head cap screws
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SERVICE MANUAL Paragraphs 161-162

temperature of 250° F (120° C) for ease
of assembly. Reinstall shaft, gears and
spacers by reversing removal pro-
cedures. On Models 2090 and 2290,
secure rear of shaft with snap ring
(4-Fig. 178). On Models 2094 and 2294,
use Loctite 271 on threads of Allen head
screws (1—Fig. 179) and install plate (2).
Tighten screws to a torque of 40 ft.-lbs.
(54.2 N • m). Install input gear on all
models. On models equipped with shims
and front plate, install plate without
shims and tighten Allen screws to a
torque of 40 ft.-lbs. (54.2 N * m). Remove
Allen screws and front plate. Using a
depth gage, measure distance from front
face of input gear to end of intermediate
shaft. This measurement plus 0.002 inch
(0.05 mm) will be correct shim pack
thickness to be installed. Shims are
available in thicknesses of 0.005 and
0.007 inch (0.127 and 0.178 mm). InstaU
front plate with determined shim pack
and using Loctite 271 on threads,
tighten Allen screws to a torque of 40
ft.-lbs. (54.2 N • m). On late Model 2094
and 2294, tighten nut (16-Fig. 179) to
a torque of 200 ft.-lbs. 271 N • m), then
stake flange of nut to slot in shaft.

NOTE: Some late models may be
equipped with double taper roller rear bear-
Ings In place of double ball bearings.

161. COUNTERSHAFT, For service
of countershaft, cab or control platform
must be removed from tractor and
torque tube must be removed from
transmission as follows: With cab or
platform removed, unbolt cab or plat-
form side mounts from each side of
torque tube. Support torque tube with
a suitable hoist or rolling floor jack, then
unbolt and remove torque tube from
transmission housing.

Remove rear cab or platform mounts.
With transmission suitably supported,
remove wheels. Remove axle housing
and final drive assemblies as outlined in
paragraph 166.

Disconnect differential lock oil fitting
on right of transmission then remove oil
tube. Remove rear pto drive shaft.
Disconnect hitch cable and remove oil
tube from rear of transmission frame.

Support differential with wood
blocks. Remove differential bearing car-
riers from both sides of transmission.
Remove both differential bearing cones,
shims and inner halves of brake
cylinders from both sides of transmis-
sion. Attach a suitable chain or sUng and
hoist to differential assembly and
remove from transmission.

Remove hitch cable upper mount bolts
from top of rear transmission access
cover, then remove cover. Remove shift
rail and shift forks as outlined in
paragraph 156.

Bend retainer nut (1—Fig. 180) lip
from notch in countershaft and remove
nut and thrust washer (2). Remove snap
ring (6) from shaft. Using a brass drift,
drive countershaft rearward approx-
imately 1/4 inch (6.35 mm) and install
a suitable puller and remove front
countershaft bearing cone (3). Push
countershaft assembly rearward until
out of park lock gear (8) and remove
Woodruff key (7) (on models equipped
with transmission S/N 10237494 and
below) from countershaft. Push
countershaft rearward while removing
items (9 through 18) out top of access
opening. Park lock gear cannot be re-
moved until fourth, third and second
gears are removed. Remove park lock
gear (8), then remove remainder of
items (19 through 23) out top of access
opening and withdraw countershaft
from rear of transmission.

Remove snap ring (5) from behind
front bearing cup and drive out cup.
Drive out rear bearing cup (25). Press
rear bearing cone from countershaft.

Clean and inspect all parts for damage
or excessive wear and renew as
necessary. Check bearings for free
smooth action and renew any bearing
having a loose fit or rough action.

Assemble countershaft as follows: If
rear pinion bearing cone (26—Fig. 180)
was removed, heat bearing cone to a
temperature of 250° F (120° C) and in-
stall bearing cone on countershaft with
large side toward pinion gear. With
countershaft standing vertical with pin-
ion gear down, assemble shaft com-
ponents as follows: Install 1/8 inch (3.18
mm) thick thrust washer from thrust
bearing (23), then install needle bearing
and cup washer, cup side down. Install
first gear (22) hub gear end up. Install
thrust bearing (21) cup side up. Install
pinion shaft hub (19) with V4 inch (6.35
mm) recessed spline side down, then in-
stall shift collar (20). Install thrust bear-
ing (18) cup side down; second gear (17)
hub gear end down. Install thrust bear-
ing (16) cup side down, then third gear
(15) hub gear end up. Install thrust bear-
ing (14) cup side up. Install pinion hub
(12) with y^ inch (6.35 mm) recessed
spline side down then install shift col-
lar (13). Install thrust bearing (11) with
1/8 inch (3.18 mm) thrust washer first
and remainder of assembly cup side
down. Install fourth gear (10) with hub
gear end down. Install thrust bearing (9)
with cup side up. Install park lock gear
(8) and key (7) (on models equipped
with transmission S/N 10237494 and
below) on shaft. Tkp park lock gear with
hammer to make sure there is no
clearance between assembled parts. In-
stall a shim type snap ring (6) and
measure clearance between snap ring
and park lock gear. InstaU appropriate

thickness snap ring untU 0.003-0.011
inch (0.08-0.28 mm) clearance is ob-
tained. Snap rings (6) are available in
thicknesses of 0.078, 0.088, 0.098,
0.108,0.118,0.128, and 0.138 inch (1.98,
2.24, 2.49, 2.74, 3.0, 3.25 and 3.5 mm).
See Fig. 181 for cross-sectional view of
assembled countershaft. Remove aU
parts from countershaft for assembly in-
to transmission.

If front bearing cup was removed, in-
staU snap ring (5—Fig. 180) and press
cup (4) into bore against snap ring. In-
stall countershaft through rear of
transmission case assembling parts in
order shown in Fig. 181. InstaU a bar and
bolt as shown in Fig. 182 to hold
countershaft rigid and in correct posi-
tion for instaUation of front bearing.
Heat front bearing cone (3—Fig. 180)
and instaU on front of countershaft,
then instaU thrust washer (2) and re-
tainer nut (1).

162. COUNTERSHAFT BEARING
PRELOAD. Remove bar and bolt shown
in Fig. 182. Tighten countershaft re-
tainer nut, whUe rotating countershaft

8A

27A

Fig. 180—Exploded view of typical four-speed
gear countershaft used on all Model 2090, 2290,

2094 and 2294 tractors.
1.
2.
3.
4.
5.
6.
7.

8.

8A.

d.
10.
11.
12.
13.

Locknut
Washer
Bearing cone
Bearing cup
Snap ring
Snap ring
Woodruff key
(transmia^on (S/N
10237494 &
before)
Park lock gear
(transmission S/N
10237494 &
before)
I ^ k lock gear
(transmission after
S/N 10237494)
Thrust washer
Gear (4th driven)
Thrust washer
Hub (3nl & 4th)
Shift coUar

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
26.
26.
27.

27A.

28.

Thrust washer
Gear (3rd driven)
Thrust washer
Gear (2nd driven)
Thrust washer
Hub (1st & 2nd)
Shift collar
Thrust washer
Gear (1st driven)
Thrust washer
Lube tube
Bearing cup
Bearing cone
Pinion shaft
(transmission S/N
10237494 &
before)
Pinion shaft
(transmifflion after
S/N 10237494)
Ring gear
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to remove clearance between counter-
shaft bearing cones and cups. Loosen
nut, then retighten finger tight. With
transmission in neutral, measure rolling
torque with a torque wrench. Tighten
retainer nut until an additional 25-35
in.-lbs. (2.8-4.0 N - m) rolling torque if
obtained for new bearings and 15-25 in.-
lbs. (1.7-2.8 N-m) additional rolling
torque for original bearings is added to
the original measurement. After correct
preload is obtained, bend edge of re-
tainer nut into groove in countershaft.

163. Reassemble tractor by reversing
disassembly procedure. Install power
shift assembly as outlined in paragraph
141. Acyust differential bearing preload
and ring gear and pinion backlash as
outlined in paragraph 170. Coat all
mating surfaces of access cover; axle
housings, transmission halves and pto
housing assembly with Loctite 504 or
equivalent prior to assembly. Fill
transmission to proper level with new
Hy-Tran Plus fluid. Bleed power steer-
ing and brake systems as outlined in
paragraphs 25 and 185. Ac^ust shift
linkage as outlined in paragraphs 124,
127 and 153. Adjust hitch control and
sensing cables as outlined in paragraph
267.

COUNTERSHAFT

Models 2390, 2590, 2394 and
2594

Ib gain access to gear transmission the
power shift carrier must be removed
from transmission housing. The power
shift can be removed as a complete
assembly, and wiU include removal of
the four drive gears, which are mounted
on the power shift output shaft
transmission mainshaft as shown in Fig.
183. If no overhaul of mainshaft or gears
is planned, unit may be set aside. Lower
shaft removal will require removal of
rear axles and differential. If upper
mainshaft is to be overhauled, refer to
instructions in the following paragraph.
If lower (bevel pinion gear) shaft re-
quires service, refer to paragraph 165.

164. GEAR TRANSMISSION MAIN-
SHAFT OVERHAUL. Split tractor be-
tween torque tube and transmission as
outlined in paragraph 142. When power
shift carrier is removed for overhaul of
mainshaft in gear transmission, the
following steps must be taken to
preserve countershaft (bevel pinion
shaft) bearing preload and rolling
torque.

Remove outer retaining nut and lock-
ing washer (43 and 42—Fig. 184) from

KEY

PARK LOCK GEAR

FOURTH GEAR

PINION SHAFT HUB

SLIOING COLLAR

SNAP RING

THRUST
BEARING
ASSEMBLIES

THRUST WASHER

THIRD GEAR

PINION SHAFT HUB

SLIDING COLLAR

FIRST GEAR ^ ^

THRUST WASHER

BEARING

THRUST

BEARING

ASSEMBLIES

SECOND GEAR

Fig. 181—Cross-sectional
view of assembled counter-

shaft and related parts.

THRUST
BEARING
ASSEMBLIES

under carrier assembly. Make matching
marks on inner retainer nut (41) and
countershaft (16). Count the number of
turns required to remove nut and make
a record of it so preload can be
duplicated at the time of reassembly.

NOTE: Failure to observe the above steps
will necessitate removal of rear axles and
differential to obtain correct pinion preload.
Make sure that alignment marics on retainer
nut and pinion shaft are matched exactiy
and exact number of turns are used on re*
tainer nuts when reassembling.

Remove C-1 clutch lube oil line
(17—Fig. 184). Remove cap screws re-
taining C-1 reaction plate (2—Fig. 165),
C-1 sun gear (5), springs (3) and plates
(4 through 8). Remove cap screws to C-1
and C-4 piston carder (16) and remove
carrier, clutch return springs (24) and
C-4 clutch plates (22 through 25).

Ib remove planet carrier from ring
gear, rotate ring gear and planetary until
the three holes in rear of carrier and
holes in planetary output gear align
with three AUen head retainer cap
screws (Fig. 151). Insert a 3/16 inch Allen
wrench through holes and remove
screws. Using two screwdrivers or other
suitable levers, pry planetary assembly
carefuUy from ring gear. After planetary
is out, remove needle thrust bearing
assembly from hub of ring gear. Remove

Fig. 182—with differential removed, Install
jackbolt and bar to support countershaft for

reassembly.

Fig. 183—Illustration showing power shift with In-
termediate shaft drive gears removed aa an
assembly from Model 2390, 2590, 2394 or 2S94

tractors.
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snap ring (39—Fig, 165) retaining ball
bearing (40) to mainshaft. Install three
1/4 inch 28 x 1-1/2 inch cap screws in
ball bearing retainer and use cap screws
as jackscrews to force bearing from
mainshaft. Loosen all six cap screws in-
side ring gear which retain C-2 clutch
hub (55—Fig. 165) but do not remove
them. Using two levers at rear of ring
gear assembly, pry against power shift
carrier to remove ring gear assembly
from mainshaft (Fig. 166). Inspect oil
distributor ring bore in rear of power
shift carrier after ring gear assembly is
removed. Bore must be smooth and free
of grooves or burrs.

Remove all cap screws holding power
shift carrier to transmission case and
remove carrier and mainshaft as an
assembly. Remove snap ring (14—Fig.
184) and mainshaft assembly can be re-
moved from carrier.

Inspect pto bushing (4—Fig, 184) in
rear of mainshaft (5), Renew bushing if
ID exceeds 1,382 inches (35.1 mm) and
be sure new bushing is reamed to
1.377-1.379 inches (34,97-35.03 mm).
Use Loctite 271 or equivalent when in-
stalling bushing and install bushing 0,12
inch (3.05 mm) below flush. When
reinstalling fourth gear (10), be sure long
side of hub goes toward gear (7). Install
bearing (13) in rear of power shift car-
rier and install flat side of retaining ring
(12) toward bearing. Insert assembled
mainshaft into bearing in power shift

carrier and install snap ring (14). Install
power shift carrier and mainshaft into
transmission housing and tighten cap
screws to 80-96 ft.-lbs. (108-130 N • m)
torque. Reassemble retainer nut (41) on
countershaft the exact number of turns
which were recorded at time of
disassembly and match the marks exact-
ly for proper pinion bearing preload.

Reassemble power shift in reverse
order of disassembly. Install ring gear
assembly (64—Fig. 165) into power shift
carrier and then tighten cap screws in
rear of ring gear to 110-130 ft.-lbs.
(149-176 N • m) torque. Install bearing re-
tainer (41—Fig. 165) with recess to out-
side and install ball bearing (40) with
snap ring toward inside. Install snap ring
(39). Install a y4 x 5 inch long threaded
rod in one of the holes in planet carrier
and planetary assembly to align
clutches. When planet gears (43) are
about 0 to 1/8 inch (0 to 3.18 mm)
beyond edge of ring gear, all clutch
plates are engaged. Align holes for
socket head cap screws (28), install two
screws, removing threaded rod and in-
stall remaining screw. Tighten socket
head screws to 10-14 ft.-lbs. (13,6-
19,0 N • m) torque.

Dab a small amount of grease on one
end of return springs (24) and install in
recesses in power shift carrier. Starting
with a C-4 friction disc (23—Fig. 165),
install a disc, a steel plate (25) with
notch in tab aligned with '*X" mark

34

Fig. 184—Expioded view of
transmission countershaft
and reiated parts on Modei
2390,

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

2590, 2394 and 2594
tractors.

Pto input shaft
Snap ring
Bearing
Bushing
Mainshaft
Snap ring
Gear (2nd & 3ni drive)
Snap ring
Snap ring
Gear (4th drive)
Snap ring
Snap ring
Bearing
Snap ring
Ring gear
Pinion shaft
Lube tube
Bearing cone
Bearing cup
Thrust washer
Gear (1st driven)
Thrust washer
Shift collar
Hub
Thrust washer
Gear (2nd driven)
Thrust washer
Gear t3rd driven)
Thrust washer
Shift collar
Hub
Thrust washer
Gear (4th driven)
Thrust washer
Shims
Washer
Snap ring
Bearing cup
Bearing cone
Washer
Locknut
Locking washer
Locknut

which is cast into power shift carrier
(70) and tab positioned clockwise from
notch as shown in Fig. 168. Install the
other disc (23—Fig. 165), then install the
remaining steel plate (22) onto dowels
on rear side of piston carrier (16), Tkbs
on this steel plate must be clockwise
from dowels so that they will contact
return springs when installed. These are
the only tabs that should contact return
springs. Install a 3/8 NC x 4 inch stud
into a cap screw hole in power shift car-
rier. Install piston carrier and last steel
plate over stud and install cap screws
and hardened washers. Oil supply ports
in piston carrier must be in the nine
o'clock position when installed. Remove
stud and tighten all retaining cap screws
on piston carrier to 35-42 ft.-lbs. (47-57
N * m) torque.

Install C-1 friction disc (8—Fig. 165) on
piston carrier with notched tabs on pins
(14) and solid tabs clockwise from
notches. On Models 2390 and 2394 in-
stall a steel plate (7) then a friction disc
(6). On Models 2590 and 2594 instaU a
steel plate (7) and a friction disc (6),
then another steel plate and friction
disc. On all models, install C-1 sun gear
(5), engaging splines with solid plate(s)
(7) and short planetary gears, then in-
stall friction disc (4) aligning notches on
pins. Lubricate inner and outer return
springs (3) with petroleum jelly and in-
stall in holes of C-1 reaction plate (2).
Install C-1 reaction plate aligning return
springs (3) with tabs on C-1 friction
disc(s). Install bolts with hardened
washers, except for bolt which secures
lube tube (1). Install lube tube and
clamp and bolt, then tighten all reaction
plate bolts to 35-42 ft.-lbs. (47-57 N • m)
torque.

NOTE: Tip of lube tube (1) must be as near
to gap between planetary Input shaft and
sun gear as possible without touching.

Attach countershaft lube tube to C-1
clutch lube tube.

Rejoin tractor by reversing split pro-
cedure outlined in paragraph 142.

165. COUNTERSHAFT (BEVEL
PINION SHAFT) OVERHAUL, Tractor
must first be split between transmission
housing and torque tube as outlined in
paragraph 142. Remove power shift and
mainshaft assembly as a unit, as out-
lined in paragraph 164. Remove C-1
clutch lube line. Do not disassemble
power shift, but be sure the small cap
screw in power shift carrier is removed
before attempting to remove assembly.
The small cap screw holds shift rail in
ransmission. If any of the following

parts are renewed, rolling torque and
bearing preload must be recalibrated,
which will necessitate removal of rear
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axles and differential as outlined in
paragraphs 166 and 171. These parts
are: Countershaft (16—Fig, 184), rear
bearing cone and cup (18 and 19), snap
ring (37), front bearing cone and cup (38
and 39), thrust washer (40), retainer nut
(41), or power shift carrier (70—Fig.
165).

With power shift and mainshaft as-
sembly out of transmission housing, re-
move oil filter screen from front of
transmission, then remove snap ring
(37—Fig. 184) from front of counter-
shaft.

With rear axles and differential re-
moved, gears can be removed from
countershaft and countershaft can be
removed from rear of transmission
housing.

When reassembling, press bearing cup
(19—Fig. 184) into transmission case
from the rear, press bearing (18) onto
countershaft, install part way into
transmission and install thrust washer
(20) onto shaft. Install gears, thrust
washers, splined hubs and sliding collars
as shown, making sure splined hubs on
gears face toward both sliding collars.
Before installing fourth gear (33) and
thrust collar (34), install a jackscrew to
support countershaft as shown in Fig.
182. Install thrust collar (34-Fig. 184)
with oil grooves toward rear of transmis-
sion. Install thrust washer (36) and snap
ring (37) onto shaft without shim pack
(35). Push gears rearward and measure
clearance between thrust washer (36)
and thrust collar (34). Correct clearance
should be 0.017-0.019 inch (0.4318-
0.4826 mm). If clearance exceeds 0.019
inch (0.4826 mm), remove snap ring (37)
and thrust washer (36) and add correct
thickness of shims to obtain desired
clearance, then reinstall thrust washer
and snap ring. Shims are available in
thicknesses of 0.002, 0.006 and 0.010
inch (0.051,0.152 and 0.264 mm). Install
shifter forks and rail as outlined in
paragraph 167. Reinstall power shift
assembly and install bearing cone (39)
in power shift carrier. Install thrust
washer (40) and retainer nut (41), mak-
ing sure that nut is installed exact
number of turns as when removed and
align marks precisely to obtain proper
bearing preload. If any of the aforemen-
tioned parts were renewed, socket
wrench No. CAS-1082 (A-Fig. 184) can
be used to calibrate rolling torque with
a torque wrench as shown in Fig. 186.
Install retainer nut (41—Fig. 184),
tighten nut until zero end play (or no
noticeable drag) is obtained, then strike
both ends of countershaft with a soft
hammer to be sure bearings are seated
and recheck free rolling torque. Check
and record the no-load rolling torque,
then tighten retainer nut until rolling
torque is 25-36 in.-lbs. (2.8-4.0 N • m) us-

ing new bearings or 16-26 in.-lbs. (1.7-2.8
N • m) with used bearings, MORE than
when first checked. Install locking
washer (42), locknut (43) and recheck
torque. Bend locking washer (42) over
both nuts.

Rejoin tractor by reversing disas-
sembly procedures as outlined in
paragraph 142.

DIFFERENTIAL
AND FINAL DRIVE

This 8ectlon covers the differential
and ring gear, differential lock,
planetary final drive and park lock. Dif-
ferential can be removed from the rear,
but to remove the bevel pinion gear,
tractor must be split between transmis-
sion and torque tube as outiined in
paragraphs 106 or 142.

FINAL DRIVE

Ali Models

166. REMOVE AND REINSTALL.
Drain transmission housing, jack up rear
of tractor and support both sides of trac-
tor with stands under the draft arm
mounting brackets. Remove rear tire
and wheel assemblies. Loosen both
front platform isolation mount nuts,
support cab or platform with suitable
stands, then remove both rear platform
isolation mount retaining bolts and
remove the isolation mounts. Remove
the cab rear mounting brackets. On
models so equipped, disconnect lube
line from axle housing. Wrap a chain
around the axle housing, attach a hoist,
then remove all of the axle housing
mounting cap screws except the top one.
Install two 6/8 inch guide studs, one on
each side of the axle housing, remove
the top cap screw and pull final drive
assembly from transmission housing.

CAUTiON: Hang a counterbaiance weight
on outer end of axle, or use a pipe over end
of axie as a lever to balance unit as it is re-

Ffg. 185—Vlaw ahowtng uaa of apactat aockat
CAS'1082 to aid In aattlng Gountarahaft rolling

torqua. Rafar to taxt.

moved. The pianetary end of housing
assembiy is much heavier than the axie end.

When reassembling, unit, use the
guide studs to guide unit into mesh with
splinea Put Liquid Gasket or Loctite 604
or equivalent on flanges where axles
mate to transmission housing prior to
assembly. It may be necessary to rotate
axle shaft to align splines. Tighten cap
screws to 220-264 ft.-lbs. (298-368 N • m)
torque.

167. OVERHAUL. Remove axle hous-
ing as outlined in paragraph 166. Refer
to Fig. 186 or 187 as a guide for
disassembly of final drive assembly. On
Model 2390, 2690, 2394 and 2694 trac-
tors, remove brake hub and sun gear
assembly (items 1 through 3—Fig. 186
or 187) from planetary assembly. On
Model 2090, 2290, 2094 and 2294 trac-
tors, remove sun gear shaft from
planetary assembly. Lock up planet
gears by using a small rod, or other
similar object, and loosen cap screw (16)
just enough to release lockplate (17).
Remove lock plate (use a magnet, if
necessary, then remove cap screw (16)
and pull planetary assembly from inner
end of axle. Remove ring gear (4) from
axle housing (10) or transmission
housing.

Install a 7/8 inch cap screw into
tapped hole in inner end of axle, place
a bar across head of cap screw and
secure bar with two large '*C** clamps.
Keep axle from turning and push axle
shaft and outer seal from housing by
turning cap screw. Remove inner bear-
ing from housing and oil seal and outer
bearing from axle shaft. Bearing cups
can be driven from axle housing if
renewal is required.

Ib disassemble planet carrier, drive
roll pins (6) into planet gear shafts (14),
remove shafts and pull planet gears and
bearings from carrier. Each planet gear
(8) contains 38 roUer bearings (7).
Remove retaining plate (16).

On Model 2694 and late 2394 tractors,
remove snap ring (26—Fig. 187) and
remove axle shaft hub (24) from carrier
(13).

Clean and inspect all parts for pitting,
scoring or undue wear and renew as
necessary. Roller bearings for planet
gears are available only in kits of 38
rollers.

Ib reassemble final drive, proceed as
follows: If removed, install outer bear-
ing cup (18—Fig. 186 or 187) with taper
facing out and inner bearing cup (11)
with taper facing in. Heat outer bear-
ing cone (19) and install on axle shaft
untU it seats against shoulder. Install ax-
le and bearing into housing, then heat
inner bearing (12) and install on inner
end of axle. Apply Pfermatex No. 2 or
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equivalent, to outer edge of oil seal (21).
Install seal over axle shaft with lip
toward inside and drive oil seal in hous-
ing until outer face of seal is flush with

outer edge of housing. On Model 2594
and late 2394 tractors, install axle shaft
hub (24—Fig. 187) in carrier (13) and
secure with snap rings (25 and 26).

Fig. 185—Expioded view of
finsi drive pisnetsry end
assoclsted psrts typicai of
Modei 2090, 2290, 2390,
2590, 2094, 2294 and early
2394 trsctors. Brake hub (3)
is used on Modei 2390, 2590

and early 2394 trsctors.
1. Sun gear & shaft
2. Snap ling
3. Brake hub (Model

: 2390, 2590 and 2394
tractors)

4. Ring gear
5. Roll pin
6. Thrust washer
7. Roller bearings
8. Planet gear
9. Spacer

10. Axle housing
11. Bearing cup
12. Bearing cone
13. Carrier
14. Pinion pin
15. Axle retainer
16. Cap screw
17. Lockplate
18. Bearing cup -
19. Bearing cone
20. %ort axle shaft

20A. Long axle shaft
21. Seal

, 22. Key
i 23. Pin

Fig. 187—Exploded view of
final drive pisnetsry snd
relsted psrts used on Model
2594 snd Iste 2394 trsctors,

1. Sun gear & shaft
2. Snap ring
3. Brake hub
4. Ring gear
5. RoU pin
6. Thrust washer
7. Roller bearings
B. Planet gear
9. Spacer

10. Axle housing
11. Bearing cup
12. Bearing cone
13. Carrier
14. Pin
16. Axle retainer
16. Cap screw
17. Lockplate
18. Beartoig cup
19. Bearing cone
20. Axle shaft
21. QUseal
22. Key
23. Pin
24. Axle shaft hub
25. Snap ring
26. Snap ring

26
13

Then, on all models, place planet car-
rier on bench with splined inner end up.
Drive roll pins from planet gear shafts.
Use vaseline, or equivalent, and install
38 roller bearing3 (with spacer between
rows of rollers) in planet gears. Place
ONE planet gear and bearing assembly
in planet carrier, align roll pin hole in
planet gear shaft with roll pin hole in
carrier and install shaft. Install shaft re-
taining roll pin flush with carrier
surface.

NOTE: The rear axle retainer (15-Rg. 186
or 187) must be Installed prior to Installing
second and third planet geare.

Install retainer with recess away from
splined hub of carrier (downward). In-
stall second and third pinion gear
assemblies following the procedure
already given.

With planet carrier assembled, install
splined hub end on the splined inner
end of axle and install retaining (ad-
justing) bolt (16) through retainer (15)
and into axle (20). Turn acyusting bolt
until it begins to tighten, then bump
outer end of axle and planetary carrier
to seat bearings. Mount a dial indicator
against face of planetary carrier, light-
ly tap axle and planetary assembly back
and forth and turn adjusting bolt as re-
quired to obtain axle end play of
0.005-0.015 inch (0.127-0.381 mm). Us-
ing a torque wrench, measure and
record the no-load rolling torque of ax-
le assembly, then tighten ac^justing bolt
until the rolling torque is 25 in.-lbs.
(2.8-5.6 N-m) greater than the
previously recorded no-load rolling
torque. Lightly tap axle both ways and
recheck bearing preload. If rolling
torque (preload) goes above 75 in.-lbs.
(8.4 N * m), loosen and bump acyusting
bolt only and reac^ust as already
outlined.

Install lockplate (17) and if points of
lockplate do not align with points of ad-
justing bolt head, turn lockplate to
another position. If points still do not
align, tighten adjusting bolt to the
nearest point that will align. However,
do not tighten bolt more than necessary
as it will affect the preload ac^ustment.

Reinstall the final drive assembly as
outlined in paragraph 166.

DIFFERENTIAL AND
BEVEL RING GEAR

Models 2090, 2290, 2094
and 2294

168. REMOVE AND REINSTALL.
Drain transmission and remove pto
assembly, final drive housing and brake
cylinder assemblies. Remove hitch
linkage box oil return tube from inside
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rear housing. Remove pto input shaft.
Disconnect hitch follow up cable or
linkage from follow up lever and remove
as necessary. Support differential
assembly on wood blocks and remove
left and right bearing carriers and shims
(keeping shims with each bearing). Un-
bolt and remove left and right inner
brake housings. Attach a suitable chain
and lioist and remove differential from
transmission case.

Reinstall in reverse order of
disassembly. Tighten differential brake
housing bolts to 220 ft.-lbs. (298 N • m)
torque. Install bearing carriers with
same shims that were removed. Tighten
carrier retainer cap screws to 45 ft.-lbs.
(61N • m) torque. Etefer to paragraph 170
for ring gear and pinion backlash
adjustment.

169. OVERHAUL. Remove differen-
tial as outlined in paragraph 168. Place
assembly on a bench and refer to Fig.
188 as a guide to disassembly. Keep
shims with bearing carriers from which
they were removed. Shims are available
in thicknesses of 0.003, 0.007, 0.010 and
0.020 inch (0.08, 0.18, 0.25 and 0.508
mm) for bearing preload adjustment.
Put identification mark on pinion pin
(10) and ring gear cage (3) to ensure cor-
rect reassembly position. Set assembly
on bevel ring gear end and remove two
differential lock seal rings (25 and 26).
Rfemove differential lock cage retaining
cap screws. Remove differential lock
cage (24), spring return plate (18),
springs (15) and differential lock clutch
plates (16 and 17) from differential cage.

Remove reaction plate (14), thrust
washer (13) and right side bevel gear (12)
from gear cage (3). Drive roll pin (11) out
of pinion, then drive out pinion pin (10)
and remove pinion gears (9) and washers
(8). Remove left side gear (7) and thrust
washer (6). Unbolt and remove ring gear
(4) from ring gear cage. If ring gear must
be renewed, the bevel pinion shaft must
also be renewed, which wiU make it
necessary to remove bevel pinion as
outlined in paragraph 115 or 161. Drive
out bearing cup (2) if renewal is
necessary. Using compressed air in oil
slot of differential lock cage, remove dif-
ferential lock piston (19). Remove and
discard inner and outer seal rings (items
20 through 23). Use a suitable puller to
remove bearing cup (27) if renewal is
necessary.

Clean and inspect aU parts for wear,
nicks and scoring and renew as
necessary. Reassemble differential as
follows: Install bearing cups (2 and
27—Fig. 188) until they bottom in cage
halves (3 and 24). Install bevel ring gear
(4) and tighten retaining cap screws
with new washers to 220 ft.-lbs. (298
N ' m) torque. Install thrust washer (6)
and side gear (7) into ring gear cage (3).
Install pinion pin (10) through wall of
cage while installing pinion gears (9) and
thrust washers (8) on pinion pin. Be sure
pinion pin is in correct index with ring
gear cage. Install new roll pin (11) into
pinion pin and ring gear cage until top
of roll pin is 1.44 inches (36.58 mm)
from top of hole. Lubricate inner and
outer piston seal rings (items 20 through
23) with petroleum jelly and install in-

Flg. 188—Exploded view of
typical differential and lock
clutch assembly used on
Models 2090,2290,2094 and

2294.
Bearing cone
Bearing cup
Cage
Ring gear
Pinion shaft
Thrust washer
Left bevel gear
Thrust washer
Pinion gear
Pinion pin
Roll pin
Right bevel gear
Thrust washer
Reaction plate
Return spring
Steel plate
Friction disc
Piston return plate
Piston
"O" ring (outer)
Seal (outer)
"O" ring (inner)
Seal (inner)

24. Differential lock cage
26. Seal ring
26. Seal ring

Bearing cup
Beuingcone
Brake A sun shaft
Snap ring

1.
2.
3.
4.
5.
6.
7.
8.
0.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

27.
28.
29.

to inner and outer grooves of piston (19).
Use a smooth wood dowel or round
plastic pen to fit seals into grooves.
Lubricate and install piston, flat side
down, into differential cage half. Install
the two seal rings (25 and 26) onto dif-
ferential lock cage making sure hook
ends of seals are closed. Lubricate seal
rings with petroleum jelly. Install right
bevel gear (12) into ring gear cage, then
install thrust washer (13) over side gear.
Install reaction plate (14) flat side up, on
ring gear cage aligning bolt holes. Install
return springs (15), then alternately in-
stall a steel clutch plate (16) and friction
disc (17) keeping notches of steel plates
aligned with springs. Install with
springs. Install piston return plate (18)
with tabs on top of return springs. In-
staU two 1/2 NC X 6 inch guide studs op-
posite each other in reaction plate, then
install differential lock cage (24) over
differential ring gear cage aligning slots
in lock cage with springs and clutch
plates. Install retaining bolts with new
washers and tighten bolts to a torque of
110 ft.-lbs. (149 N • m).

Reinstall differential by reversing the
removal procedure, then check and ad-
just bearing preload and gear backlash
as outlined in paragraph 170.

170, Ib check differential bearing
preload, install left and right bearing
carriers, without shims. Tighten bolts of
ri0\t hand carrier to 45 ft.-lbs. (61N • m)
torque. Install three bolts at 120 degrees
from each other into left hand bearing
carrier and tighten, while turning dif-
ferential, to 30 in.-lba (3.4 N • m) torque,
then tighten, while turning differential,
to 50 in.-lbs. (5.6 N • m) torque. Check
clearance between left hand bearing
carrier and brake housing using a feeler
gage at three bolt locations. Assemble
a set of shims the same thickness or
0.003 inch (0.076 mm) greater than the
average measurement. Divide the shims
equaUy and install one set of shims on
each bearing carrier. Install both bear-
ing carriers and tighten all bolts to 45
ft.-lbs. (61 N • m) torque.

With carrier bearing preload ac^usted,
check and adjust backlash between ring
gear and pinion shaft as follows: Locate
and record recommended backlash
dimension which will be found etched
on outside rim of bevel ring gear. Mount
a dial indicator so it makes contact with
tooth of bevel ring gear and that suffi-
cient pressure is on tip to move indicator
needle. Ikke up slack in gears by holding
pinion shaft and rotating differential as
far as possible in one direction without
moving bevel pinion shaft. Zero the in-
dicator and tum differential in opposite
direction as far as possible without mov-
ing bevel pinion shaft. Read dial in-
dicator and compare reading to the
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backlash dimension etched on rim of
bevel ring gear. If backlash is too much,
remove shims from left hand bearing
carrier and put the shims on right hand
bearing carrier. If backlash is not
enough, remove shims from the right
hand bearing carrier and put the shims
on the left hand carrier.

NOTE: Backiash wiil change approximate-
ly 0.002 Inch (0.051 mm) for every 0.003 Inch
(0.076 mm) of shims that are added or re-
moved. DO NOT change the total amount of
shims as it wlil affect bearing preioad.

Recheck backlash with dial indicator
after each shim change and when
backlash adjustment is complete,
tighten all bearing retainer cap screws
to 45 ft.-lbs. (61 N • m) torque.

Models 2390, 2590,
2394 and 2594

171. REMOVE AND REINSTALL.
Drain transmission and remove final
drive housings as outlined in paragraph
166. Remove three point hitch. Discon-
nect the three hydraulic oil lines from
pto housing. Remove drawbar and
drawbar supports. Disconnect transmis-
sion temperature sender wire. Support
pto assembly with a suitable hoist, then
unbolt and remove pto assembly.
Remove draft sensing linkage. Remove
set screws from both power lift arms in-
side transmission case. Remove snap
rings from both lift arms on sides of trac-
tor. Bump rockshaft out toward right
side of tractor while working power lift
arms off splines inside case and pro-
tecting rockshaft bushings.

Disconnect oil tube from differential
lock clutch on left hand side bearing
carder. Support differential assembly on
wood blocks, then unbolt and remove
both bearing carriers (4 and 31—Figs.
189 and 190). Make certain shims (30)
stay with their respective carriers. Roll
assembly out far enough to attach a
suitable hoist and lift assembly from
rear of transmission frame.

Reinstall in reverse order of dis
assembly. Install bearing carriers (4 and
31—Figs. 189 and 190) with same shims
that were removed and make sure oil
seal rings (27) have their hooked ends
180 degrees apart. Tighten carrier re-
taining cap screws to 80-96 ft.-lbs.
(109-130 N-m) torque. Refer to
paragraph 173 for ring gear to pinion
backlash a(\justment. Install rockshaft
from the right side while working power
lift arms onto splines so that set screws
align with holes in rockshaft. Protect
bushings and seals from damage as
rockshaft is installed. Install outer lift
arms so that timing marks on arms and
rockshaft align; then install snap rings.

Fig. 189—Exploded view of
differential and differential
lock assembly used on Model
2390 and early 2394 tractors.

1. Brake & sun shaft (right)
3. Snap ring
4. Bearing carrier
5. Bearing cone
6. Bearing cup
7. Differential cage half
8. Ring & pinion gears
9. Thrust washer

10. Side gear
11. Thrust washer
12. Bevel piruon
13. Pinion pin
14. Differential lock aide

gear
15. Thrust washer
16. Steel plate
17. FYiction disc
18. Return spring
19. Spring plate
20. Piston
21. Seal (inner)
22. "O" ring (inner)
23. Seal (outer)
24. "O" ring (outer)
26. Park lock ring gear
26. Differential lock cage
27. Seal rings
28. Bearing cup
29. Bearing cone
30. Shim
31. Bearing carrier
32. OUtube
33. Snap ring
34. Sun gear shaft

Adjust draft sensing linkage as outlined
in paragraph 267.

172. OVERHAUL. Remove differen-
tial as outlined in paragraph 171. Place

Fig. 190—Exploded view of
differential and differential
lock assembly used on Model
2590, 2594 and late 2394

tractors.
1. Sun gear shaft
2. Spacer
4. Bearing carrier
5. Bearing cone
6. Bearing cup
7. Differential cage half
8. Ring & pinion gears
9. Thrust washer

10. Side gear (right)
11. Thrust washer
12. Pinion gear
13. Pinion shaft
14. Side gear (left)
15. Thrust washer
16. Steel plate
17. Friction disc
18. Return spring
19. Spring plate
20. Piston
21. Seal (inner)
22. "O" ring (inner)
23. Seal (outer)
24. "O" ring
25. Park lock ring gear
26. Differential lock cage
27. Seal rings
28. Bearing cup
29. Bearing cone
30. Shim
31. Bearing carrier
32. Oil tube
33. Spacer
34. Sun gear shaft

assembly on a bench and refer to Figs.
189 or 190 as a guide to disassemble. In-
dex pinion pin (s) (13) to ring gear cage
(7) to ensure correct reassembly posi-
tion. Keep shims (30) with the bearing
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carriers from which they were removed.
Shims are available in thicknesses of
0.005,0.007 and 0.015 inch (0.127,0.178
and 0.381 mm) for bearing preload ad-
justment. Inspect all parts for wear,
nicks and scoring. If ring gear (8) must
be renewed, it will be necessary to
remove bevel pinion as outlined in
paragraph 165. If ring gear was re-
moved, install and tighten retaining cap
screws to a torque of 110-125 ft.-lbs.
(149-170 N • m). Install items 9 through
15 into large half of differential cage (7).
Install steel plates (16) and discs (17)
alternately and align tabs on steel plates
so three cap screws will align with
notches in tabs of steel plates. Model
2390 and early 2394 tractors use a total
of 12 plates; Model 2590, 2594 and late
2394 tractors use a total of 16 plates. On
Model 2390 and early 2394 tractors, in-
stall three springs over bolt holes, 120
degrees between springs and 30 degrees
clockwise from tabs with notches. On
Model 2590, 2594 and late 2394 tractors
install four springs over bolt holes, 90
degrees between springs and 45 degrees
clockwise from tabs with notches. In-
stall return spring plate (19), aligning
tabs on plate with tabs of clutch plates.
Install two 3/8 NC x 6 inch studs in park
lock ring gear (25), then install ring gear
on differential lock cage, chamfer side
toward cage, until it seats. Apply Loc-
quick Primer ' T " and Loctite 242 or
equivalent, to park lock ring gear cap
screws. Remove studs, install and tight-
en cap screws to 45-54 ft.-lbs. (61-73
N • m) torque.

Lubricate with petroleum jelly and in-
stall seal rings (items 21 through 24) in-
to inner and outer grooves of piston
(20). Use a smooth dowel or round
plastic pen to fit seals and '*0" rings in-
to piston grooves. Lubricate and install
piston, flat side down, into differential
lock cage (26). Install the assembled lock
cage and piston (26) onto the assembled
differential cage (7) making sure the
springs go into the machined recessed
areas of the differential lock cage.
Remove guide studs and install, then
tighten differential lock cage bolts with
washers to 220-260 ft.-lbs. (298-358
N • m) torque.

Reinstall differential assembly as
outlined in paragraph 171. Aĉ just ring
and pinion bearing preload and gear
backlash as outlined in paragraph 173.

173. Tb check differential bearing
preload, install the left hand bearing
carrier without shims and tighten the
four cap screws to 80-96 ft.-lbs. (109-130
N • m) Install right hand bearing carrier
without shims, install two diagonal cap
screws and tighten to 30 in.-lbs. (3.4
N • m) torque while rotating differential,
then tighten to 50 in.-lbs. (5.6 N • m)

torque while rotating differential.
Check clearance between right hand
bearing carrier and transmission hous-
ing with a feeler gage at both bolt loca-
tions and average the readings. Assem-
ble a set of shims the same thickness or
0.003 inch (0.076 mm) greater than the
average measurement. Divide the shims
equaUy and install one set of shims on
each bearing carrier. Install both bear-
ing carriers and tighten all bolts to 80-96
ft.-lbs. (109-130 N • m) torque.

With carrier bearing preload adjusted,
check and adjust backlash between ring
gear and pinion shaft as follows: Locate
and record recommended backlash
dimension which will be found etched
on outside rim of bevel ring gear. Mount
a dial indicator so that it makes contact
with bevel ring gear and that sufficient
pressure is on tip to move indicator nee-
dle. Tkke up slack in gears by holding
pinion shaft and rotating differential as
far as possible in one direction without
moving bevel pinion shaft. Zero the in-
dicator and turn differential in opposite
direction as far as possible without mov-
ing bevel pinion shaft. Read dial in-
dicator and compare reading to the
backlash dimension etched on rim of
bevel ring gear. If backlash is too much,
remove shims from right hand bearing
carrier and put the shims on left hand
bearing carrier. If backlash is not
enough, remove shims from the left
hand bearing carrier and put the shims
on the right hand carrier.

NOTE: Do not change the total amount of
8hlni8 a8 it will affect bearing preioad.

Recheck backlash with dial indicator
after each shim change and when
backlash adjustment is complete,
tighten all bearing retainer cap screws

to 80-96 ft.-lbs. (109-130 N • m) torque.
Adjust park lock as outlined in
paragraph 180.

DIFFERENTIAL LOCK VALVE

Models 2090, 2290,
2390 and 2590

174. Removal and overhaul of dif-
ferential lock valve on all models is ob-
vious after examination of unit and
referral to Figs. 191 and 192. Use new
wiper ring (2), and **0*' rings (items 3,
4, 7 and 11) upon reassembly. Examine
spool (1) and bore of body (5) for wear,
scratches or other damage and renew
both items as an assembly if necessary.
Replace by reversing removal procedure.

Models 2094, 2294,
2394 and 2594

175. An electric solenoid differential
lock control valve is used on all models.
Service on the valve consists of renew-
ing solenoid unit (1—Fig. 193), **0" rings
(2, 3 and 4) or the complete valve
assembly. When installing solenoid (1) in
valve body (5), tighten to a torque of
18-20 ft.-lbs. (24-27 N • m).

PARK LOCK AND LINKAGE

Models 2090, 2290,
2094 and 2294

176. LINKAGE ADJUSTMENT. Tb
acyust park lock linkage refer to Fig. 194
and disconnect yoke (9) from lever (10).
Place gear shift and park lock quadrants
on console in neutral position. Place
park lock lever (10) in off position ap-
proximately 9 degrees below horizontal
as shown. Acyust lower yoke (9) so that

Fig. 191—Schematic view of
differentiai iock hydrauiic
system and expioded view of
vsive (A) for Modei 2090 and

2290 tractors.
DL. Differential lock
TH. Transmission housing

B. Brake valve
C. Pto control valve/flow

divider
P. Pedal
1. Valve spool
2. Wiper ring
3. "O" ring
4. "O" ring
6. Body
6. Retaining ring
7. "O" ring
8. Plug
9. Detent ball

10. Spring
11. "O" ring
12. Plug

80

www.maskinisten.net

https://truckmanualshub.com/



SERVICE MANUAL Paragraph 177

Neutral Position Engaged Position

•iU

Fig. 192—Schematic view of
differential lock hydraulic
system and exploded view of
valve (A) for Model 2390 and

2590 tractors.
DL. Differential lock

B. Brake valve
C. Pto control valve/flow

divider
P, Pedal
1. Valve spool
2. Wiper ring
3. "O" ring
4. "O" ring
5. Body
6. Retaining ring
7. "O" ring
8. Plug
9. Detent ball

10. Spring
11. "O" ring
12. Plug

distance between center of hole in yoke
is approximately 24.4 inches (619.8 mm)
from top end of lower rod, then tighten
locknut. Reconnect lower yoke (9) to
lever (10). Loosen locknuts on adjust-
ment sleeve (5) and align quadrants on
the console by turning ac^justment
sleeve as necessary. Make sure
quadrants on console are exactly in
alignment and that shift lever can
engage the gear shift quadrants and the
park lock quadrant easily when lever is
in neutral positions.

177, PARK LOCK. Tb service park
lock first disconnect the two shift cables
and park lock rod. Remove cables from
mounting bracket. Remove park lock
rod, hitch supply tube and hitch control
cables. Disconnect electrical wires from
neutral start switches. Unbolt and
remove right side rear access cover
Place transmission in third gear by
sliding front shift fork reanvard. Engage

Park Lock Lever
24.4 in ,

(619.8 m)

Fig. 194—Illustration showing adfustment dimen-
sions and components for park lock iever on

Model 2090, 2290, 2094 and 2294 tractors.
1. Park lock hand

lever 6. Locknut
2. Quadrant 7. Lower rod
3. Upper rod 8. Locknut
4. Locknut 9. Yoke
5. Ac^ustment sleeve 10. Park lock lever

park lock by moving detent lever
(15—Fig. 195) forward. Remove snap
ring (21), lever (20), key (18) and shims
from shaft (17). Remove set screw (6)
from gear stop arm. Push roll pin (12)

Fig. 195—Exploded view of
park lock mechanism used on
all Modei 2090, 2290, 2094

and 2294 tractors.
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Spacer
Shim(s)
Gear stop arm
Shini(s)
Spacer
Set screw
Bolt
Washer '
Spacer
Detent spring
Washer
RoUpin
Stop bolt
Locknut
Detent lever
" 0 " ring
Park lock shaft
Woodruff key
Shims
Lever
Snap ring

SPLINEO GEAR

Fig. 193—View of differential lock solenoid con-
trol vahfs used on Models 2094, 2294, 2394 and

2S94.
1. Solenoid valve
2. "O" ring 4. "O" ring
3. **0" ring 5. Valve body
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Paragraph 178

out of detent lever as far as possible
with an air chisel and CAS-1605 punch
tool. Using a hammer and punch, con-
tinue pushing pin out of detent lever un-
til shaft can be removed. Pull shaft (17)
out far enough to remove spacer (1) and
shim(s) (2) on left hand side of gear stop
arm.

NOTE: If shaft Is pulled out completely, all
of the park lock parts will fell to bottom of
transmission case.

Carefully withdraw shaft and remove
remainder of park lock control items.
Unbolt and remove detent spring and
related parts (items 7 th rou^ 11).

Clean and inspect all parts and renew
as necessary. Compare detent spring (10)
to dimensions shown in Fig. 196. On
tractors with transmission serial number
prior to 10237494, equipped with key
drive (see insert Fig. 195), check radial
movement of park lock gear using a dial
indicator.

NOTE: Too much radial movement could
cause shearing of key. If radial movement
Is more than 0.100 inch (2.54 mm), service
of park iock gear is required as outlined in
paragraphs 115 or 161.

In servicing park lock gear, get the
correct radial movement by selecting
the tightest key fit possible between the
park lock gear and the pinion shaft.
Keys are available in thicknesses of
0.3125, 0.3144 and 0.3230 inch (7.938,
7.986 and 8.204 mm). It is not necessaiy
to check radial movement of later model
splined gear.

-.600" (1S.240 mm)

1.62" {41.15 mm)

4 .80" (20.32 mm}

Fig. 196—Illustration showing detent spring

GEAR STOP ARM TRANSMISSION CASE

Ib reassemble, first clean old Loctite
from threads of detent spring bolt
(7—Fig. 195) and bolt hole. Assemble
washers, spacer and detent spring on
bolt making sure straight leg of spring
is toward bolt head. Apply Loctite 271
or equivalent to threads of detent spring
bolt and install into transmission,
tightening bolt to 25-35 ft.-lbs. (34-47
N • m) torque. Insert park lock shstft (17)
into bore of transmission case, with
keyway toward rear of tractor. Install
detent lever (15) on shaft with notch
toward front of tractor placing leg of de-
tent spring over detent lever. Install
right side spacer (5), gear stop arm (3)
and left side spacer (1) onto shaft (17).
See Fig. 197. Engage stop arm with park
lock gear and install set screw (6—Fig.
195), without Loctite, into stop arm,
making sure point of screw enters hole
in shaft.

178. ARM SHIM PROCEDURE.
Disengage gear stop arm and push shaft
into transmission as far as possible. In-
stall a dial indicator on end of shaft, pull
shaft out as far as possible to find and
record total end travel. See Fig. 198.
Raise right rear tire off the ground
engage the gear stop arm with gear,
then rotate the right rear tire
counterclockwise to remove backlash in
drive train. While pushing the shaft in
as far as possible and pulling the shaft
out as far as possible, record the amount
of end travel. See Fig. 199. Subtract

GEAR STOP ARM TRANSMISSION CASE

SHAFT

Fig. 198—Pull shaft out as far as possible to find
total end travel and record measurement. Refer

to text.

PARK LOCK GEAR
GEAR STOP ARM

CASE/INTERNATIONAL

0.150 inch (3.81 mm) from this end
travel to obtain correct shim pack
thickness (4—Fig. 195) for right side of
gear stop arm. Ib obtain the correct
shim pack for the left hand side of the
gear stop arm, subtract the right hand
side shim pack thickness from the total
end travel found in the first measure-
ment. See Fig. 200. Remove shaft and
related parts, install proper shim packs
for left and right side of gear stop arm,
and reinstall shaft and parts with new
**0" ring (16—Fig. 195). Apply Loctite
271 or equivalent to set screw (6) on
gear stop arm and install and tighten to
15-20 ft.-lb& (20.4-27.1 N • m) torque. In-
stall roll pin (12) into detent lever (15).
Install key (18), lever (20) and snap ring
(21). Pull park lock lever away from
transmission as far as possible and
measure distance between transmission
case and back of lever with feeler gage
and record measurement. Remove lever
(20) and add sufficient shims (19) to ob-
tain a clearance of 0.040-0.100 inch
(1.016-2.540 mm) between lever and
transmission. Disengage park lock and
adjust stop bolt (13) on detent lever (15)
until face of gear stop arm is 0.25 inch
(6.35 mm) away from park lock gear as
shown in Figs. 201 and 202.

Fig. 200—Illustration showing procedure for find-
ing left hand shim pack of park lock shaft. Refer

to text.

DETENT LEVER

STOP BOLT

Fig. 199—Illustration showing procedure for nnd-
Flg. 197—Illustration showing Installation of Ing right hand shim pack of park lock shaft. Refer Flg.201—Illustration showing stop bolt for detent

spacers on park lock shaft. Refer to text. to text. lever travel adjustment. Refer to text.
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SERVICE MANUAL Paragraphs 179-181

Remainder of reassembly is reverse of
disassembly. Adjust shift linkage as
outlined in paragraph 103 or 153 if
necessary. Adjust park lock rod as
outlined in paragraph 176.

Models 2390, 2590, 2394
and 2594

179. Model 2390, 2590, 2394 and
2594 tractors are equipped with a
mechanical park lock assembly which
utilizes a gear on the differential to pro-
vide the park locking function. Park
lock assembly is controlled by the gear
shift lever as shown in Fig. 203. Also
refer to Fig. 204 for schematic view of
park lock assembly which is located in
transmission housing.

Park lock can be serviced by remov-
ing the gear shift housing cover and pto
assembly.

180. CONTROL LINKAGE. Tb check
or ac()ust control linkage refer to Fig. 203
and place gear shift quadrant and park
lock quadrant on corisole in neutral
position, moving hand lever to neutral
position and check position of park lock
front shaft lever which should be ap-
proximately 36 degrees below horizon-
tal. If adjustment is required, discon-
nect yoke from shaft lever and turn
yoke as necessary to align the holes.
Reconnect rod to shaft lever. Start trac-
tor and test park lock. Reacljust as
necessary.

181. PARK LOCK. Ib service park
lock, first remove gear shift housing and
pto assembly and proceed as follows:
Disconnect control rod from front shaft
lever (38—Fig. 205), then working
through gear shift housing opening,
disconnect control rod (28) from lever
(30), then remove snap ring (29), lever
(30), Woodruff key (37), washer (31),
spring (32) and washer (33). Pull shaft
(38) with snap ring (36) and washer (35)
and if necessary, remove washer and
snap ring from shaft. Pry oil seal (34)
from bore in transmission housing.

HAND LEVER

0.25 in.
(6.35 mm)

Park Lock
vGear

Gear Stop Arm

Fig. 202~'AdfuBt stop bolt on detent lever until
face of gear etop arm l» 0.25 Inchea (6.SS mm)

away from park lock gear. Refer to text.

Fig. 20S—Schematic view of
park lock aaaembly In "Park
On"poaltlon on Modal2390,
2S90,2394 and 2594 tractora.

PARK LOCK LEVER

a
Fig, 204—Croaa-aectlonal
view ahowing Internal parta ^\P
of park lock aaaembly on \\(
Model 2390, 2590, 2394 and ^ ^

2594 tractora.

Fig. 205—Exploded view of
park lock parta and ahaf^.

1. Rear shaft
2. Snap ring
3. Cup plug
4. Jam nut
6. Spring
6. Engaging lever
7. Park lock ring gear
8. Retainer
9. Gasket

10. Detent spring
U. Washer
12. Cup plug
13. Snap ring
14. Center shaft
15. Woodruff key
16. Needle bearing
17. Spacer
18. Cam lever
19. Screw
20. Spacer
21. Needle bearing
22. Spacer
23. Snap ring
24. Control shaft lever
25. Snap ring
26. Yoke pin
27. Ck>tter pin
28. Ck>ntrol rod
29. Snap ring
30. Front shaft lever
31. Washer
32. Compression spring
33. Washer
34. Seal
35. Washer
36. Snap ring
37. Woodruff key
38. Front lever & shaft
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Paragraphs 182-184 CASE/INTERNATIONAL

Tb service rear and center shafts (1
and 14—Fig. 205), remove cup plug (3
and 12), drive rear shaft (1) from
transmission housing, then unhook
spring (5) from retainer (8) and remove
engaging lever (6) and spring. Discon-
nect rod (28) from lever (24), then
remove snap ring (25), lever (24),
Woodruff key (15), snap ring (23) and
long spacer (22). Remove the square
head set screw (19), then bump shaft
(14) out of cam carrier (18) and housing
and remove cam carrier. Cam roller can
be removed after removing snap ring
and pin. Remove the short spacer and
needle bearing from each bore for the
center shaft.

Clean and inspect all parts and renew
as necessary. Engaging lever spring (5)
has a free length of 1.82 inches (46.2
mm) and should test 25.1 lbs. (111.0 N)
when extended to a length of 2.38 inch-
es (60.5 mm). Compression spring (32)
has a free length of 2.23 inches (56.64
mm) and should test 64 lbs. (284.0 N)
when compressed to a length of 1.60
inches (40.6 mm).

Reassemble park lock as follows: Use
new gasket (9) and install retainer (8) in
top of transmission housing and when
retainer is tightened, index mark on
center of bolt (retainer) must be parallel
to centerline of rear a^e. DriUed hole
in lower end of retainer should also be
parallel to centerline of axles. See Fig.
206. InstaU detent spring (10-Fig. 205),
washer (11) and nut (4) on retainer but
do not tighten nut (4) at this time. In-
stall snap ring (13) on outer end of shaft
(14) and start shaft into transmission
housing. Install needle bearings (16 and
21) and short spacers (17 and 20) into
shaft bore with spacers next to carrier
(18), hold cam carrier and following cam
in place with detent notch up and push
shaft through cam carrier. InstaU long
spacer (22) and snap ring (23). InstaU
Woodruff key (15), lever (24) and snap
ring (25). Lever (24) is correctly instaU-
ed when it faces downward and toward
rear of tractor. Use Loctite 242 or
equivalent on set screw (19), instaU set
screw and be sure it seats on flat of shaft
(14). Tighten set screw to 35-45 ft.-lbs.
(47-61 N • m) torque. Remove nut (4) and
washer (11), apply Loctite 242 or
equivalent to threads of nut (4), then
reinstall washer and nut and t i^ ten nut

INDEX MARK AND
CENTER OF BOLT

^-T^A MUST BE PARALLEL
\ \L1J 9 TO THE CENTER LINE
\ ^ ^ FOR THE REAR AXLES

INDEX MARK WILL
PUT DRILLED HOLE
PARALLEL WITH AXLES

Fig. 206—When Installing detent spring retainer
me drilled hole faces front and rear of tractor.

to 35-45 ft.-lbs. (47-61N • m) torque and
make sure detent spring seats correct-
ly on cam carrier. Connect rod (28) to
lever (24). Place snap ring (2) on rear
shaft and start shaft into transmission
housing. Attach spring to engaging lever
(6) and retainer (8), hold engaging lever
in place and complete instaUation of
shaft (1). Apply sealant to outside edges
of cup plugs (3 and 12) and drive plugs
into bores untU they are flush with out-
side of transmission housing. Ac^ust
park lock control linkage if necessary as
outlined in paragraph 180.

BRAKES
All models are equipped with multi-

ple disc brakes located on the final
drive sun gear shafts. Brake pedals ac-
tuate t>rake vaives, which act as
manuaiiy operated master cyilndera
with engine Inoperative and power
assisted with engine running.

POWER BRAKE VALVE

Aii Modeis

182. OPERATION. The power brake
valve mounts beneath cab platform and
is tapped into the hydrostatic power
steering hydrauUc circuit. FUtered and
pressurized fluid from the 8 gpm (30.3
L/min.) section of main hydraulic pump
flows to power brake valve, th rou^
pressure regulating spool to steering
valve; then through oU cooler back to
transmission housing. The return
transmission flow lubricates power shift
clutch on models so equipped. On
Models 2090, 2290, 2390 and 2590,
brake valve and regulator valve (cover)
are bolted together to form an assembly.
On Models 2094, 2294, 2394 and 2594,
brake valve and regulator valve are
separate units and are connected by
hydrauUc Unes.

Modeis 2090, 2290,
2390 and 2590

183. LINKAGE ADJUSTMENT. Ib
adjust power brake pedal Unkage, refer
to Fig. 207 and at^ust upper stop bolt
on each brake pedal so that centerUne
of each pedal pad is 7.7 inches (195 mm)
from cab floor, then tighten locknuts.
Disconnect rod pivots from pedals and
puU each rod fuUy up without compress-
ing springs in brake piston assembUes in
brake valve. Push each brake pedal
down 0.55 inch (14 mm) and at this posi-
tion, aUgn hole in each rod pivot with
hole in each brake pedal arm by ad-
justing rod pivots to the brake pedal
arms. Push brake pedal down untU the
pedals are 2.9 inches (74 mm) from the
cab floor Ac^ust the lower stop bolts to
this position and tighten locknut.
Pushing down on each brake pedal with
100 lbs. (445 N) of force on each pedal,
the pedals must not have more than
0.25 inch (6.35 mm) difference in height
from cab floor. If necessary, adjust the
highest pedal to the same level as the
lower one by adjusting the rod pivot.

Modeis 2094, 2294,
2394 and 2594

184. LINKAGE ADJUSTMENT. Ib
adjust power brake pedal Unkage, refer
to Fig. 208 and disconnect brake push
rods from brake pedals. Adjust upper
stop bolts so that distance between floor
mat and comer of each pedal is 6.8 inch-
es (172.72 mm). Reconnect push rods to
pedals and adjust length of push rods
untU upper stop bolts just contact brake
and clutch cover. Then, lengthen each
push rod one fuU turn counterclock-
wise. Tighten locknuts on push rod to
a torque of 28-35 ft.-lbs. (38-48 N • m).
Push each brake pedal down untU push
rod travel is 1.25 inches (31.75 mm). At
this time, distance between comer of

Upper stop Bolt

Lock

Fig. 207'-'lllustratlon show- Lower Stop Bolt
Ing brake pedal linkage and
adiustmsnt dimensions for
Model 2090, 2290, 2390 and
2590 tractors. Refer to text.

lock

Piston Rod From
Brake Valve
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SERVICE MANUAL Paragraphs 185-189

^UPPER STOP BOLT

LOWER STOP BOLT

Ftg. 208—lttuatratton ahow-
Ing braka pedat ttnkaga and
adjustment dtmenstona for
Modat 2094, 2294, 2394 and

2594 tractora.

A . •••(

brake pedal and floor mat should be 1.5
inches (38.1 mm). Ac^ust lower stop
bolts to this position and tighten
locknuts.

Push both brake pedals down at the
same time and check to see that pedal
interlock pin will engage. If not, adjust
highest pedal to height of lower pedal
by acyusting length of push rod.

Ail Models

185. BLEEDING. Power brake
system bleed screw is located at top of
each axle housing as shown in Fig. 209.
Ib bleed brakes, first operate engine at
1000 to 1500 rpm. Turn the steering
wheel all the way to the left and right
several times to flush the steering
system. Open left hand brake bleed
screw until fluid flows out. Permit fluid
to flow until bubble free, slowly push
left hand pedal until pedal is fully down.
Close bleed screw while pedal is fully
down. Slowly release brake pedal until
fully up. Repeat procedure again several
times to ensure complete air removal.
Repeat operation for right hand brake.

All Models

186. PRESSURE TEST. Tb check
system pressure and flow, refer to
paragraph 226 for 8 gpm (30.3 L/min.)
pump testing. Using a CAS-10280
flowmeter or equivalent, install outlet
hose from flowmeter into transmission
filler neck, then install a tee fitting be-
tween outlet hose on gear pump and
pump. Install inlet hose of flowmeter to
the connector on pump. Close load valve
on flowmeter, start and run tractor at
2000 rpm until hydraulic fluid reaches
operating temperature of approximately
110°-120*> F (43*̂ -49*̂  C). Push either left

FLOOR

or right brake pedal down with 110 lbs.
(489 N) of force. Pressure on flowmeter
pressure gage must be 1600-1800 psi
(11032-12411 kPa). If pressure is incor-
rect, adjustment is accomplished by
loosening locknut (17—Fig. 210 or 211)
and turning screw (16) clockwise to in-
crease pressure or counterclockwise to
decrease pressure. When pressure is cor-
rect, tighten locknut.

Models 2090, 2290, 2390
and 2590

187. REMOVE AND REINSTALL. Tb
remove the power brake valve and
regulator valve assembly, first discon-
nect pedal connector from piston rod in
brake valve. Disconnect all hydraulic
lines leading to valve, then remove
mounting bolts and remove valve from
cab platform. Install by reversing
removal procedure. Bleed power steer-
ing system as outlined in paragraph 25
and brake system as outlined in

paragraph 185. Adjust brake linkage if
necessary as outlined in paragraph 183.

Models 2094, 2294,
2394 and 2594

188. REMOVE AND REINSTALL. Tb
remove the power brake master valve
and pressure regulator valve, disconnect
brake push rods from pedals. Disconnect
hydraulic lines from brake valve, then
unbolt and remove master brake valve.

On Models 2394 and 2594, unbolt and
remove left step assembly. On all
models, identify and disconnect
hydraulic lines as necessary. Then, un-
bolt and remove pressure regulator
valve from left side of torque tube.

Reinstall by reversing removal pro-
cedures. Bleed power steering system as
outlined in paragraph 25 and brake
system as outlined in paragraph 185. Ad-
just brake linkage, if necessary, as
outlined in paragraph 184.

All Models

189. OVERHAUL REGULATOR
ASSEMBIY. Refer to Fig. 210 or 211 for
an exploded view of brake valve
regulator assembly used on all models
and to Fig. 213 or 214 for master brake
valve unit. Right and left hand units are
identical but used parts should not be
intermixed while unit is disassembled.
On Models 2090, 2290, 2390 and 2590,
with power brake valve removed from
tractor, unbolt and remove regulator
body (35—Fig. 210). On all models,
remove equalizer plug (24—Fig. 210 or
211), * *0" ring (25) and piston assembly
(items 26 through 34). Remove snap ring
(26) and withdraw internal pin assembly
(items 27 through 31). Remove clips (27
and 29), spring (28) and *'O'' ring (31)
from pin (30). Remove and discard **0**
ring and seal (33 and 34).

Remove plug (48) and '*0*' ring (47),
spring (46) and pressure regulator piston

Ftg. 209—Vlaw of braka
hydrauttc atr btaad acraw

(right atda ahown).
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Paragraphs 190-191 CASE/INTERNATIONAL

Fig. 2iO—Exploded view of power brake valve cover (regulator) and associated parts for Model 2090,
2290, 2390 and 2590 tractors.

Plug
"O" ring

1.

2.
3.
4.
5.
6.
7.
8.
d.

10.
11.
12.

Steering pressure
screw
Locknut
Snap ring
Retainer
" 0 " ring
Spring disc
" 0 " ring
Spring (outer)
Spring (inner)
Guide
" 0 " ring
Washer

13.
14.
15.
16.

17.
18.
19.
20,
21.
22.
23.

Ball
Seat
"O" ring
Brake pressure
screw
Locknut
*'O" ring
Spring
Guide
BaU
Seat
"O" ring

assembly (items 39 through 45). Remove
snap ring (45) and disassemble regulator
piston. Remove and discard " 0 " ring
and seal (39 and 40).

Place index marks on locknut (17) and
ac^ustment screw (16) of brake pressure
relief valve. Remove locknut and screw
together keeping marks aligned.
Remove and discard "O'* ring (18), then
remove spring (19), guide and ball (20
and 21) on Models 2090, 2290, 2390 and
2590 or poppet (20) on Models 2094,
2294, 2394 and 2594 and using a
screwdriver, remove relief valve seat
(22) and remove and discard **0" ring
(23).

Index locknut and adjustment screw
(1 and 2) of steering pressure relief
valve, and remove screw and locknut
together keeping marks aligned. Using
a *'C" clamp, depress spring housing (4)
enough to remove retaining ring (3),
then remove spring housing (4), spring
disc (6), springs (8 and 9), spring guide
(10), washer (12) and reUef baU (13).
Loosen and remove relief valve seat

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

Poppet
Spring
Retainer
Seal ring
" 0 " ring
Piston
Spring
Washer
Spool
Retaining ring
Spring
" 0 " ring
Plug

Retaining ling
Washer
Spring
Washer
Piston pin
"O" ring
Piston
"O" ring
Seal ring
Valve body

(14). Remove and discard *'O" rings (5,
7, 11 and 15).

Remove connector for sump hose then
remove washer (38), spring (37) and
sump poppet (36).

Renew all **0'* rings and seals upon
reassembly and renew any parts which
are worn, scored, or otherwise dam-
aged. Use Loctite 242 or equivalent on
threaded seats (14 and 22). Lubricate
"O*' rings with petroleum jelly upon
reassembly. Reassemble by reversing
disassembly procedure. On Models 2090,
2290, 2390 and 2590, tighten regulator
to valve body cap screws to 17-30 ft.-lbs.
(23-41 N • m) torque. On all models, test
and ac^ust steering and brake relief
pressures as outlined in paragraphs 27
and 186.

Models 2090, 2290, 2390
and 2590

190. OVERHAUL BRAKE VALVE
BODY. With regulator body removed
from valve body, remove and discard

" 0 " rings ( 2 - Kg. 212). Refer to Fig. 213
for exploded view of valve body and
remove plug (25) for differential lock
check ball assembly, then remove check
baU assembly (items 28, 29 and 30).
Remove and discard **0** rings (26, 27
and 31).

Remove plug (19) for right hand boost
spool, then remove spring (21) and boost
spool (22). Remove and discard **0*'
rings (20 and 23) and seal (24). Repeat
removal for left hand boost spool.

Remove snap ring (1) for left hand
brake piston assembly and pull assembly
(items 2 through 18) from valve body.
Remove piston stop and seal assembly
(items 2 through 7) from brake piston
rod (8). Remove and discard **0*' rings
(4 and 6) and back-up ring (5). Remove
pin (18) from piston rod (8), then remove
cup (17), spring (16) and piston (items 13
through 15) from piston rod. Remove
snap ring (12) from rod then remove seal
washer (10 and 11) from rod. Remove
and discard **0" rings (9,11 and 14) and
seal (13).

Remove fitting (34) and remove and
discard "O" ring (33).

Renew all **0** rings and seals upon
reassembly and renew any parts which
are worn, scored or otherwise damaged.
Parts (3 and 30) are not serviced
separately. Lubricate **0'* rings with
petroleum jelly upon reassembly. Install
seal (2) with lip toward outside. Repeat
procedure for right hand brake piston
assembly. Install four new " 0 " rings
(2"-Fig. 212) between regulator and
valve body and tighten regulator to
body cap screws to 17-30 ft.-lbs. (23-41
N * m) torque.

Models 2094, 2294, 2394
and 2594

191. OVERHAUL BRAKE VALVE.
With brake valve removed, drive out
pins and remove brake push rods from
piston rods (8-Fig. 214). Although left
and right hand parts are identical, re-
used parts should be instaDed in their
original ports. Remove snap ring (1) and
pull assembly (2 through 18) from valve
body. Rfemove piston stop and seal
assembly (items 2 through 7) from brake
piston rod (8). Remove and discard " 0 "
rings (4 and 6) and back-up ring (5).
Remove pin (18) from piston rod (8),
then remove cup (17), spring (16) and
piston (items 13 throu^ 15) from piston
rod. Remove snap ring (12) from rod,
then remove seal washer (9) and *'O**
rings (10 and 11) from rod. Remove and
discard '*0" rings (10, 11 and 15) and
seal ring (14).

Remove plug (19), spring (22) and
boost spool (23). Remove and discard
**0" rings (20 and 25) and seal ring (24).
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SERVICE MANUAL Paragraph 191 Cont.

Remove plug (27) and discard " 0 " ring Repeat the removal operation for op-

(26). posite side of valve. Clean and inspect

all parts and renew any showing ex-

cessive wear or other damage.

Fig. 211—Exploded vlaw of braka praaaura ragulator vatve and aaaoclatad parta uaad on Modal 2094,
2294, 2394 and 2594 tractora.

I.

2.
3.
4.
6.
6.
7.
8.
9.

10.
U.
12.

Steering pressure
screw
Locknut
Snap ring
Retainer
" 0 " ring
Spring disc
" 0 " ring
Spring (outer)
Spring (inner)
Guide
" 0 " ring
Washer

13.
14.
15.
16.

17.
18.
19.
20.
22.
23.
24.

BaU
Seat
" 0 " ring
Brake pressure
screw
Locknut
" 0 " ring
Spring
Poppet
Seat
" 0 " ring
Plug

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

" 0 " ring
Snap ring
Washer
Spring
Washer
Piston pin
" 0 " ring
Equalizer piston
" 0 " ring
Seal ring
Valve body
Sump poppet

37. Spring
38. Washer
39. Seal ring
40. " 0 " ring
41. Regulator piston
42. Spring
43. Washer
44. Spool
45. Retaining ring
46. Spring
47. " 0 " ring
48. Plug
49. RoU pin

Fig, 2 f2—Vlaw of Modal
2090, 2290, 2390 and 2590
power braka ragulator and
valva body aaparatad ahow'
tng '*0" ringa (2) batwaan

halvaa.
1. Regulator assy.
2. *'O" rings
3. Valve body

When reassembling, renew all *'O"

rings and seal rings. Lubricate all *'O"

rings with petroleum jelly during in-

stallation. Install wiper seals (2) with lip

toward outside.

DISC BRAKES

Thictore are equipped with self-
adjusting multiple disc brakes, which
are located between final drive hous-
ing and transmission case. Refer to
Figs. 215 and 216. As pressure is ap-
plied to braice piston, the lined discs
are squeezed between notched steel
plates which cannot turn and rotation
of discs, hub and/or sun gear shaft
is stopped, which prevents planetary
gears and axle shafts from turning.

Fig. 213—Explodad vlaw of valve body sectton
and ralatad parta of powar brake aaaambty uaed
on Modal 2090, 2290, 2390 and 2590 tractora.
1. Snap ring 18. Pin
2. Seal 19. Plug
3. Stop 20. "O" ring
4. " 0 " ring 21. Spring
5. Back-up ring 22. Spool assy.
6. "O" ring 23. "O" ring
7. Seal retainer 24. Seal ring
8. Rod 25. Plug
9. " 0 " ring 26. "O" ring

10. Washer 27. "O" ring
11. "O" ring 28. Retainer
12. Snap ring 29. BaU
13. Seal ring 30. Seat
14. "O" ring 31. "O" ring
15. Piston 32. Body
16. Spring 33. "O" ring
17. Retainer 34. Plug
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Paragraph 192 CASE/iNTERNATIONAL

No external service to brakes can be
performed, other than bleeding, which
is outlined In paragraph 1S5.

Models 2090, 2290, 2094
and 2294

192. OVERHAUL. Final drive hous-
ings must be removed as outlined in
paragraph 166. Remove brake fittings
(items 6 through 14—Fig. 215 and
disconnect and remove the differential
lock hydraulic tube (4) on right side on-
ly. Unbolt and remove brake cylinder
(5), containing piston (items 15 through
18), plates and springs (items 19 through
25). Remove all brake plates (19, 21 and
22), springs (25), self-adjuster screws
(24) and adjust retainers (20 and 23). Us-
ing compressed air, remove piston (18)
from cylinder. Remove and discard "O"
rings and seals (15 through 17). Remove
small "O" ring (3) from cylinder.
Remove air removal screw from cylinder.

Inspect all parts for wear, scoring and
overheating. Renew all parts in question
and always renew piston " 0 " rings. Free
length of return springs is 1.4 inches
(35.56 mm) and should compress to
1.130 inches (28,7 mm) at 171 lbs. (760
N). Renew all springs as a set if any one
spring fails to meet specifications. Back-
up ring (15) must be installed with '*0"
ring groove toward cylinder (5). Coat
threads of self-ac^ust screws with Loc-
tite 601 or equivalent prior to installa-
tion. Lubricate "O" rings on piston and
install piston into cylinder until it bot-
toma Install brake plate (19) on cylinder
Install brake adjuster retainer in holes
of brake plate aligned with self-
a(yusting screw holes in cylinder, then
install screws (24). Tighten self-ac^ust
screws until retainer (20 and 23) bot-
toms against cylinder then loosen screw
1/2 turn to give a 0.025 inch (0.635 mm)
brake plate clearance. Install differen-
tial sun shaft gear into differential, then
starting with a steel plate, install alter-
nate steel and friction plates on sun
shaft gear aligning notches in steel
plates with spring recesses in inner half
of brake housing. Model 2090 and 2094
tractors use a total of four plates and
discs; Model 2290 and 2294 tractors use
a total of six plates and discs. Install
springs (25), two 5/8 inch NC x 6 inch
studs into inner brake housing, then in-
stall cylinder onto studs making sure
brake hydraulic fitting hole is at top. In-
stall and tighten all brake cylinder bolts
to 220 ft.-lbs. (304 N • m) torque. InstaU
differential lock hydraulic tube with
new '*0'* rings. Install brake fitting
through top of transmission housing and
into brake cylinder. Place a hydraulic
hand pump onto fitting at bottom of
brake cylinder and fill brake cylinder
with oil until it flows out top fitting.

Fig. 214—Exploded view of
maater brake valve aaaembly
uaed on Model 2094, 2294,

2394 and 2594 tractora.
1. Snap ring
2. Wiper seal
3. Piston stop
4. " 0 " ring
6. Back-up ring
6. " 0 " ring
7. Seal retainer
8. Piston rod
9. Seal washer

10. " 0 " ring
U. "O" ring
12. Snap ring
13. Piston
14. Seal ring
15. "O" ring
16. Spring
17. Retaining cup
18. Pin
19. Plug
20. " 0 " ring
21. Valve body
22. Spring
23. Spool ^
24. Seal ring
25. " 0 " ring
26. "C'r ing
27. Plug

Fig. 215—Exploded view of
brake cylinder assembly for
Model 2090, 2290, 2094 and

1.
2.
3.
4.

5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

2294 tractora.
Snap ring
Sun gear shaft
" 0 " ring
Differential lock supply
tube
Cylinder
Connector
Gasket
Fitting
Gasket
Bleed screw
Fitting
Grommet
Washer
" 0 " ring
Back-up ring
" 0 " ring
" 0 " ring
Piston
Return plate
Retainer
Friction disc
Steel plate
Pin 1
Screw
Spring
Bearing carrier
Shim
Housing 19
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SERViCE iVIANUAL Paragraphs 193-194

then close bottom fitting and connect
top fitting to supply line. Remainder of
installation is reverse of disassembly.
Bleed brakes as outlined in paragraph
185.

Models 2390, 2590, 2394
and 2594

193. OVERHAUL. Final drive hous-
ings must first be removed as outlined
in paragraph 166. Remove brake fittings
(items 4 through 12—Fig. 216). Unbolt
and remove brake cylinder (13) which
contains piston and seals (items 19
through 22), plates (23 and 24), and
springs and acyusters (itetns 15 through
18). Remove steel plates and friction
discs from brake cylhvder. Remove brake
return springs (16), retaining cap screws
(18) and disc pins (15 and 17) from brake
cylinder. Using compressed air, remove
piston (items 19 through 22) from brake
cylinder. Remove and discard "O'* ring3
(19 and 21) and seal ring (20). Remove
brake piston return disc (25) from inner
housing.

Inspect all parts for wear or scoring
and for signs of overheating and renew
as necessary. Return springs (16) have a
free length of 1.560 inches (39.624 mm)
and should compress to 1.28 inches
(32.5 mm) at 147 lbs. (654 N). Renew aU
springs if any one spring fails to meet
requirements.

When reassembling, if removed,
reinstall bleeder screw in outer edge of
brake cylinder. Install "O** rings (19 and
21) on piston (22), then instaU back-up
ring (20) over the smaU ' *0' * ring (19) so
groove in back-up ring is toward smaU
" 0 " ring. Lubricate '*0'* rings, back-up
ring and lead-in chamfers of brake
cyUnder and instaU piston into cylinder
until it bottoms. InstaU brake ac^uster
retainers in the three 0.470 inch (11.938
mm) radius slots in cylinder. Apply Loc-
tite 601 or equivalent to cap screws (18)
and install into retainer and tighten un-
tU roU pin in retainer is tight against
cyUnder, then loosen cap screw ^ turn
to give brake clearance of 0.025 inch
(0.635 mm). InstaU springs (16) into disc
pins. Starting with a steel plate (23), in-
staU into cylinder with the 0.585 inch
(14.895 mm) radius slots in plate next to
disc pins, then alternately instaU a fric-
tion disc (24) and steel plate. Model 2390
and 2394 tractors use a total of three
steel plates and three friction discs;
Model 2590 and 2594 tractors use a total
of four steel plates and four friction
discs. InstaU brake piston return disc
(25) into transmission housing, aUgning
the 0.625 inch (15.875 mm) slots in disc
with disc pins in cyUnder and aUgning
bolt holes in disc with bolt holes in
transmission housing. Install brake
cyUnder assembly and instaU bolts but

Fig. 216—Exploded view of
brake cylinder assembly for
Model 2390, 2590, 2394 and

2594 tractors.
1. Sun gear shaft
2. Snap ring
3. Brake hub
4. Fining
5. Gasket '
6. Fitting
7. Bleed valve
8. Gasket
9. Fitting

10. Washer
11. Grommet
12. " 0 " ring
13. CyUnder
14. Bleed acrew
15. Retainer
16. Spring
17. RoUpin
18. Screw
19. "O" ring
20. Back-up ring
21. "O" ring
22. Piston
23. Steel plate
24. Friction disc
26. Reaction plate

23

do not totaUy tighten at this time. InstaU
hydrauUc fitting (items 4 through 12)
through transmission and into cyUnder,
then tighten brake cylinder mounting
bolts to 80-96 ft.-lbs. (108-130 N-m)
torque. Loosen air screw (14) at bottom
of brake cyUnder; connect a hose to fit-
ting and use a hydrauUc hand pump to
fiU brake cylinder with oil. Ck)ntinue flU-
ing cylinder until bubble free oil appears
at top hydrauUc fitting, then tighten air
removal screw (14) and reconnect oil
tube at hydrauUc fitting. Reassemble
tractor by reversing disassembly pro-
cedure. Bleed brakes as outlined in
paragraph 185.

POWER TAKE-OFF
All model8 are equipped with an In-

dependent power takeoff which Is con-
trolled through a cable operated valve
to a hydraulically operated multiple
dIac clutch. All models are powered
from a two-piece shaft, coupled at the
rear transmission housing and is
spiined directiy to center of fiywheei.
iModei 2090,2290,2094 and 2294 trac-
toiB are avaiiabie with a two-speed (540
and 1000 rpm) unit; and iModels 2090
and 2094 are aiso avaiiabie with a
singie 1000 rpm unit. IModei 2390,2590,
2394 and 2594 tractore are avaiiabie
with a 1000 rpm unit only. Pto speeds
are based on 2100 rpm engine speeds.

TESTING AND ADJUSTMENT

Modeis 2090, 2290,
2390 and 2590

194. LINKAGE ADJUSTMENT. No
clutch acUustment is provided. The pto
shift lever and cable can be ac^justed to
provide the correct movement of valve
spool. Refer to Fig. 217 and proceed as
foUows:

Disconnect yoke from beUcrank on
valve assembly by removing the retain-
ing pin. Push the pto control knob on
console fuUy down. PuU control spool
in valve assembly fuUy up. InstaU yoke
over beUcrank and make sure holes in
yoke aUgn with hole in beUcrank. If
holes do not align, loosen locknut on
control cable and adjust yoke untU holes
aUgn with beUcrank. Tighten locknut
against yoke to beUcrank and instaU re-
taining pin.

With engine running at 750 rpm, and
with oil at operating temperature of ap-
proximately 120*> F (49° C), puU pto
control knob to fuU up position, engag-
ing pto clutch. Tkke hand off control
knob; if control knob does not hold in
up position, turn screw (7—Fig. 221 or
223) inward to increase spring pressure
on detent in pto control and pressure
regulator valve. Stop tractor engine. Pto
control knob must automaticaUy return
to down position. If pto knob does not
automaticaUy return to down position
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Paragraphs 195-196 CASE/INTERNATIONAL

PTO CONTROL KNOB

CONSOLE

CONTROL CABLE

RETAINING PIN

VALVE ASSEMBLY

Fig. 217—View of pto linkage and related parta uaed on Modela 2090, 2290, 2390 and 2590. Inaart
"A" ahowa Model 2090 and 2290 pto control valve.

F (49° C), move hand lever fully forward
to pto engaged position. Press and
release inching pedal and move hitch
lever to actuate the hitch. Pto must re-
main engaged. If not, turn detent ad-
justing screw (11—Fig. 222 or 6—Fig.
224) inward to increase detent pressure.
Adjust screw a maximum of 1/8 turn at
a time.

If pto remains engaged in the
preceding test, stop engine. In a short
time, pressure will drop and pto handle
should return to disengaged position. If
not, adjusting screw must be backed out
slightly to reduce detent pressure.

196. TESTING. Ib connect equip-
ment for testing the pto flow divider,
control valve and pto clutch, disconnect
the pump outlet tube from the piston
pump. Using appropriate fittings, attach
flowmeter inlet to the pump outlet.
Then, connect flowmeter outlet to
piston pump outlet tube. Remove the
transmission pressure switch from the
flow divider and pto control valve. In-
stall a 600 psi (4100 kPa) test gage and
hose to pressure switch port on valve.

Ib check pto brake or clutch leakage,
start engine and operate at 750 rpm.
Open load valve and flow valve com-
pletely on flowmeter. Make certain that
differential lock is disengaged. Move pto
control to fully engaged position and
observe flow on flowmeter. Flowmeter

when engine is stopped, screw (7) will
have to be backed out from detent
spring in pto control and regulator valve
or pto control and regulator valve must
be overhauled as outlined in paragraphs
198 or 200.

Models 2094, 2294,
2394 and 2594

195. LINKAGE ADJUSTMENT. No
clutch ac^ustment is provided. The pto
shift lever and cable can be adjusted to
provide the correct movement of con-
trol valve spool. Refer to Fig. 218 and
proceed as f̂ ollows: Disconnect control
cable yoke from bellcrank on pto con-
trol valve. Make certain that upper cable
yoke is connected to upper hole in hand
lever. Move pto hand lever rearward to
the OFF position. Place pto valve spool
in the fully lowered position. Check to
be sure that bellcrank has 0.004-0.008
inch (0.1016-0.2032 mm) end clearance
to prevent binding. Adjust lower yoke on
cable so that yoke pin holes align with
lower hole in bellcrank. Attach yoke to
beUcrank with clip pin.

With engine operating at 750 rpm and
oil temperature at approximately 120°

•MSTALL VOKC
IK UPPER HOLE

Fig. 218—View of pto control
linkage and related parts
uaed on Models 2094, 2294,
2394 and 2594. Insert showa
Model 2394 and 2594 control

valve.

PTO VALVE SPOOt

':,('

PTO VALVC SPOOL
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Fig. 219~-Schematlc view of
hydraulic system connecting
pto control/flow divider valve.
Models 2090 and 2290 are
shown. Models 2094 and

2294 are simitar.
1. Pto control valve/flow

divider
2. "O" ring ;
3. Fitting

4A. To power shift control
valve (power shift
models)

4B. To master clutch
(mechamcal shift
models)

B. "O" ring
6. Fitting
7. From hydraulic pump
8. To pto clutch
9. Elbow

10. To pto brake
11. Fitting
12. Pto brake drain tube
13. "O" ring
14. Tee •
15. To remote valve(s)
16. To hitch valve
17. Fitting
18. To differential lock

valve
19. Fitting
20. Transmission pressure

TO TRANSMISSION TEC

1. Pto control valve/flow
divider

2. "O" ring
3. Fitting

4. Hydraulic supply from
pump

5. "O" ring
6. Fitting

70. 220-'Schematlc view of
hydraulic system connecting
pto control valve/flow divider.
Models 2390 and 2590 are
shown. Models 2394 and

2594 are similar.
7. Tee
8. To remote valve(s)
9. To hitch valve

10. Transmission pressure
sensor

11. "O" ring
12. Fitting
13. To differential lock

valve
14. Fitting
15. " 0 " ring
16. Fitting
17. To transmission tee
18. " 0 " ring
19. Fitting
20. To pto brake
21. "O" ring
22. Fitting
23. To pto clutch

will indicate a flow as soon as control
is engaged. Flow reading will decrease
as soon as the engaged pto clutch has
filled. A reading of 0-1 gpm (0-3.8
L/min.) is normal. If leakage exceeds 1
gpm (3.8 L/min.), refer to paragraphs
203, 213 and 221 for pto clutch repair
procedures.

Ib check pto control and regulator
pressure, start engine and operate at
2100 rpm. Check reading on 600 psi
(4100 kPa) test gage. Reading on test
gage must be 210 psi (1448 kPa). If not,
add or remove shims (13—Fig. 221,
16-Fig. 222, 19-Fig. 223 or 23-Fig.
224) to obtain correct pressure.

Relief valve nominal cracking pressure
is 270 psi (1862 kPa). If correct pressure
cannot be obtained, refer to paragraphs

198, 199, 200 and 201 for pto control
and regulator valve repair procedures.

PTO FLOW DIVIDER
CONTROL VALVE

All Models

197. REMOVE AND REINSTALL. Tb
remove the pto control and flow divider
valve, disconnect bellcrank to pto spool
and electrical connectors. Remove all
hydraulic lines from housing and plug
or cap all lines to prevent leakage and
contamination. Remove cap screws
securing valve housing to transmission
housing and lift off the valve.

Install by reversing removal pro-
cedure, using a new gasket or **0** ring.

A(yust the installed valve if necessary
as outlined in paragraph 194 or 195.

Models 2090 and 2290

198. OVERHAUL. Refer to Fig. 221
for exploded view. Remove hydraulic
connector (8), set screw (7), spring (6)
and ball (9). Remove modulator spool
plug (24), spring (23), washer (22),
spring (21), poppet (20), return spring
(19) and spool (18). Remove relief valve
plug (17), spring (16) and relief poppet
(15). Place a **C'* clamp over pressure
regulator plug, then drive out roll pin (5)

Fig. 221—Exploded view of flow divider and pto
control valve for Model 2090 and 2290 tractors.

1. Plug
2. " 0 " ring
3. Wiper ring
4. Valve body
5. RoUpin
6. Spring
7. Set screw
8. Connector
9. BaU

10. Pressure regulator
spool

11. Snap ring
12. SprGng

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Shim
Plug
Poppet
Spring
Plug
Pto control spool
Spring
Point
Spring
Washer
Spring
Plug
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Paragraph 199 CASE/INTERNATIONAL

and slowly release spring tension on
plug (14). Remove shims (13), if any.
Remove plug (1) opposite regulator bore
and push spool (10) out of bore. Remove
snap ring (11) from spool (10). Remove
wiper seal (3) from control spool bore.
Remove and discard all **0'* rings and
wiper seal (3).

Renew all " 0 " rings upon reassembly.
Install new wiper seal (3—Fig. 221) with
wide end towards the inside of control
spool bore. Check springs against follow-
ing specifications:

Regulator spool * i r v
spring (12)
Free length 2.874 in.

(73.0 mm)
Ifest length 1.728 in.

(43.89 mm)
Tfest load 50.2-61.4 lbs.

(223.4-273.0 N)
Relief poppet spring (16)
Free length 2.189 in.

(55,6 mm)
Tfest length 1.40 in.

(35.56 mm)
Tfest load 19.6-24.0 lbs.

(87.3-106.8 N)

Control spool return
spring (19)
Free length 3.204 in.

(81.38 mm)
Tfest length 1.90 in.

(48.26 mm)
Tfest load 11.1-12.9 lbs.

(49.4-57.4 N)

Primary Spring (21)
Free length 1.86 in.

(47.44 mm)
Tfest length 1.63 in.

(41.4 mm)
Tfest load 5.1-6.3 lbs.

(22.8-27.9 N)

Secondary spring (23)
Free length 0.642 in.

(16.31 mm)
Tfest length 0.437 in.

(11.1 mm)
Tbst load 0.41-0.51 lbs.

(1.8-2.3 N)

Detent spring (6)
Free length 1.67 in.

(42.42 mm)
Ifest length 1.0 in.

(25.4 mm)
Tfest load 19.1-19.7 lbs.

(85-88 N)

Renew any springs which do not meet
specifications. Inspect all parts for wear,
scoring or other damage and renew as
necessary. Valve housing, control spool
and regulator spool are available only as
a complete assembly. Shims (13) are

available in 1/64 inch (0.397 mm)
thickness. Reassemble by reversing
disassembly procedure. Adjust over-
hauled valve assembly and linkage as
outlined in paragraphs 194 and 196.

Models 2094 and 2294

199. OVERHAUL. Tb disassemble the
pto control and flow-regulator valve,
refer to Fig. 222 and remove connector
(12), adjusting screw (11), springs (8 and
9), guide pin (7) and detent ball (6).
Remove plug (31) with pin (30) and '*0*'
ring (29), secondary spring (28), washer
(27), primary spring (26), modulator
poppet (25), return spring (24) and spool
(23). Remove relief valve plug (22),
spring (20) and relief valve (19). Place
a '*C*' clamp over pressure regulator
plug, then drive out roll pin (5). Loosen
"C* clamp to release spring pressure
from plug (17). Remove plug, shims (16)
and spring (15). Remove plug (3) op-
posite regulator bore and push spool (13)

Fig. 222—Expioded view of pto control valve and
flow-reguiator ueed on Modeis 2094 and 2294.
1. Valve body
2. OUseal
3. Plug
4. "O" ring
5. Roll pin
6. Detent baU
7. Guide pin
8. Spring (outer)
9. Spring (inner)

10. "O" ring
11. A(^usting screw
12. Connector
13. Pressure regulator

spool
14. Snap ring
15. Spring

16. Shim
17. Plug
18. "O" ring
19. ReUef valve
20. Spring
21. "O" ring
22. Plug
23. Pto control spool
24. Spring
25. Modulator poppet
26. Primary spring
27. Washer
28. Secondary spring
29. " 0 " ring
30. Pin
31. Plug

out bottom of bore. Remove snap ring
(14) from spool (13). Remove oil seal (2)
from control spool bore.

When reassembling, renew all '*0*'
rings. Install new oil seal (2) with lip
toward inside of control spool bore.
Check springs against the following
specifications:

Pressnre regulator
spring (15)
Free length 2.989 in.

(72-92 mm)
Tfest length 1.673 in.

(42.49 mm)
Ttest load 52.5-64.1 lbs.

(233.4-285.3 N)

Relief valve spring (20)
Free length 2.154 in.

(54.71 mm)
Ttest length 1.107 in.

(28.12 mm)
Tfest load 27.0-33.0 lbs.

(120.1-146.8 N)

Control spool return
spring (24)

Free length 3.201 in.
(81.31 mm)

Tfest length 1.90 in.
(48.26 mm)

Tfest load 10.843.2 lbs.
(48.0-58.7 N)

Primary spring (26)
Free length 1.868 in.

(47.45 mm)
Tfest length 1.40 in.

(35.56 mm)
Tfest load 7.38-9.02 lbs.

(32.8-40.1 N)

Secondary spring (28)
Free length 0.845 in.

(21.46 mm)
Tfest length 0.437 in.

(11.1 mm)
Tfest load 0.41-0.51 lbs.

(1.8-2.3 N)

Detent spring, outer (8)
Free length 1.383 in.

(35.13 mm)
Tfest length 0.70 in.

(17.78 mm)
Tfest load 5.4-6.6 lbs.

(24.0-29.4 N)

Detent spring, inner (9)
Free length 1.548 in.

(39.32 mm)
Tfest length 1.20 in.

(30.48 mm)
Tfest load 8.1-9.9 lbs.

(36.0-44.0 N)

Renew any springs which do not meet
specifications. Inspect all parts for wear,
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scoring or other damage and renew as
necessary. Valve body (1) and regulator
spool (13) are not serviced separately. If
regulator spool or body is scored or
damaged, renew complete valve
assembly. Shims (16) are available in
thicknesses of 1/64 inch (0.397 mm) and
3/32 inch (2.3 mm). Reassemble by
reversing disassembly procedure. A4iust
overhauled valve assembly and linkage
as outlined in paragraphs 195 and 196.

Models 2390 and 2590

200. OVERHAUL. Refer to Fig. 223
for exploded view. Remove pto clutch
fitting (6), late model acyusting screw (7)
or early model shims (A) and early
model detent plunger (B) or late model
detent ball (9). Remove modulator plug
(28), pin (27), secondary spring (26),
washer (25), primary spring (24), return
spring (23) and poppet (22). Remove
control spool (3) from bottom to prevent
damage to wiper seal (1) and '*0'* ring
(2), then remove wiper seal (1). Using a

Fig. 223—Exploded view of flow divider and pto
control valve for Model 2390 and 2590 tractors.
"A" In Insert are detent washers; "B'* Is detent

spool.
1. Wiper ring
2. " 0 " ring 16. Pressure regulating
3. Pto contit>l spool spool
4. Plug 17. Snap ring
5. Valve body 18. Spring
6. Connector 19. Shim
7. A<JUusting screw 20. "O" ring
8. Spring 21. Plug
9. Ball 22. Point

10. Gasket 23. Spring
11. Plug 24. Spring
12. Spring 25. Washer
13. Poppet 26. Spring
14. Seat 27. Pin
16. Roll pin 28. Plug

**C" clamp to relieve spring pressure of
regulator spool, drive out pin (15), then
slowly loosen '*C" clamp and remove
plug (21), shim(s) (19) and spring (18),
Remove plug (4) on opposite side of
regulator spool bore and remove spool
(16) through large bore of housing.
Remove snap ring (17) from spool (16).
Remove relief poppet plug (11), spring
(12), poppet (13) and seat (14).

Renew all '*0'* rings upon reassembly.
Install new wiper seal (1). Check springs
against following specifications:

Regulator spool spring (18)
Free length 2.874 in.

(73.0 mm)
Tfest length 1.728 in.

(43.89 mm)
Test load 50.2-61.4 lbs,

(223.4-273.0 N)

Relief vaive spring (12)
Free length 2.189 in.

(55.6 mm)
Tfest length 1.40 in.

(35.56 mm)
Test load 19.6-24.0 lbs.

(87.3-106.8 N)

Controi spooi return
spring (23)

Free length 3.204 in.
(81.38 mm)

Tfest length 1.90 in.
(48.26 mm)

Tfest load 11,1-12,9 lbs.
(49,4-57.4 N)

Primary spring (24)
Free length 1.86 in.

(47.44 mm)
Tfest length 1.63 in.

(41,4 mm)
Tfest load 5,1-6.3 lbs.

(22.8-27,9 N)

Secondary spring (26)
Free length 0.642 in.

(16.31 mm)
Ifest length 0,437 in.

(11.1 mm)
Tfest load 0.41-0.51 lbs.

(1.8-2.3 N)

Detent spring (8)
Free length 1,67 in.

(42.42 mm)
Tfest length 1.0 in.

(25,4 mm)
Tfest load 19.1-19.7 lbs.

(85-88 N)

Renew any springs which do not meet
specifications. Inspect all parts for wear,
scoring or other damage and renew as
necessary. Valve housing (5), control
spool (3) and regulator spool are
available only as a complete assembly.

Shims (19) are available in thickness of
0,0164 inch (0,42 mm). Reassemble by
reversing disassembly procedure. Adjust
overhauled valve assembly and linkage
as outlined in paragraphs 194 and 196.

Models 2394 and 2594

201. OVERHAUL. Tb disassemble the
pto control and flow-regulator valve,
refer to Fig. 224 and remove connector
(5), adjusting screw (6), springs (8 and
9), guide pin (10) and detent ball (11).
Remove plug (33), with *'O*' ring (32)
and pin (31), secondary spring (30),
washer (29), primary spring (28),
modulator poppet (26), return spring
(27) and control spool (2) from bottom
of valve body. Remove relief valve plug
(17), spring (16) and relief valve (15).
Valve seat (14) can be removed for
renewal if necessary. Place a **C" clamp
over pressure regulator plug (25), then
drive out roll pin (19). Loosen '*C"
clamp to release spring pressure from
plug (25). Remove plug, shims (23) and
regulator spring (22). Remove plug (3)

Fig. 224—Exploded view of pto valve and flow-
regulator used on Models 2394 and 2594.

1. Oil seal 18. Cap screw
2. Pto control spool 19. Roll pin
3. Plug 20. Pressure regulator
4. "O" ring spool
5. Connector 21. Snap ring
6. A4justing screw 22. Spring
7. "O" ring 23. Shim
8. Spring (inner) 24. "O" ring
9. Spring (outer) 26. Plug

10. Guide pin 26. Modulator poppet
U. Detent ball 27. Spring
12. Valve body 28. Primary spring
13. Gasket 29. Washer
14. Seat 30. Secondary spring
16. ReUef valve 31. Pin
16. Spring 32. " 0 " ring
17. Plug 33. Plug
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opposite regulator bore and push spool
(20) out bottom of bore. Remove snap
dng (21) from spool (20). Remove oil seal
(1) from control spool bore.

When reassembling, renew all " 0 "
dngs. InstaU new oil seal (1) with lip
towards inside of control spool bore.
Check spdngs against the following
specifications:

Pressure regulator •
spring (22)
Free length 2.989 in.

(72.92 mm)
Ttest length 1.673 in.

(42.49 mm)
Ttest load 52.5-64.1 lbs.

(233.4-285.3 N)

Relief valve spring (16)
Free length 2.154 in.

(54.71 mm)
Tfest length 1.107 in.

: (28.12 mm)
Test load 27.0-33.0 lbs.

(120.1-146.8 N)

Control spool return <
spring (27)
Free length 3.201 in.

(81.31 mm)
Test length 1.90 in.

(48.26 mm)
Tbst load 10.8-13.2 lbs.

(48.0-58.7 N)

Primary spring (28)
Free length 1.868 in.

(47.45 mm)
Tfest length L40 in.

(35.56 mm)
Test load 7.38-9.02 lbs.

(32,8-40.1 N)

Secondary spring (30)
Free length 0.845 in,

(2L46 mm)
Test length 0,437 in.

(11.1 mm)
Tfest load 0,41-0,51 lbs.

(1.8-2.3 N)

Detent spring, outer (9)
Free length 1.383 in.

(35.13 mm)
Test length 0.70 in.

(17.78 mm)
Ttest load 5.4-6.6 lbs.

(24,0-29.4 N)

Detent spring, inner (8)
Free length 1.548 in,

(39.32 mm)
Ifest length 1.20 in.

(30.48 mm)
Tfest load 8,1-9.9 lbs.

(36.0-44.0 N)
Renew any spdngs which do not meet

speciticationa Inspect all parts for wear,

scodng or other damage and renew as
necessary. Valve body (12), control spool
(2) and regulator spool (20) are not serv-
iced separately. If any of the three are
not in good condition, renew complete
valve assembly. Shims (23) are available
in thicknesses of 0.0164 inch (0.42 mm)
and 3/32 inch (2.3 mm). Rfeassemble
valve by reversing disassembly pro-
cedure. Adjust overhauled valve
assembly and linkage as outlined in
paragraphs 195 and 196.

PTO HOUSING

Models 2090, 2290, 2094 and
2294 (540 and 1000 rpm)

202. REMOVE AND REINSTALL.
Drain transmission, remove pto shield
and remove the two bolts from each side
of sway bar bracket, then loosen large
third bolt on sway bar bracket. Remove
upper lift link pin and remove upper lift
link. Reinstall link pin for attachment
of hoist. Disconnect pto brake tube, pto
clutch tube, pto lube tube and
temperature sender wire. Remove two
center pto housing bolts, install two 5/8
inch NC studs in bolt holes, remove all
remaining nuts and bolts on pto hous-
ing. Attach hoist to upper link pin and
remove pto housing assembly. Reinstall
by reversing removal procedure. Tighten
5/8 inch mounting bolts to 150-180 ft,-

Flg. 225—Exploded vlaw of
duat apaad pto gaar aaaambly
uaad on aoma Modal 2090
and 2290 and all Modal 2094

and 2294 tractora.
1. Bearing cup
2. Bearing cone
3. Idler gear (1st)
4. Woodruff key
5. Idler shaft (1st)
6. Bearing cone
7. Bearing cup
8. Spacer
9. Snap ring

10. Bearing cup
11. Bearing cone
12. Idler gear (2nd)
13. Woodruff key
14. Idler shaft (2nd)
15. Bearing cone
16. Bearing cup
17. Snap ring
18. Guard
19. Seal
20. Snap ring
21. Spacer
22. Bearing cup
23. Bearing cone
24. Snap ring
26. Output shaft
26. Snap ring
27. RoU pin
28. Thrust washer
29. Output gear (1000 rpm)
30. Outer output sleeve
31. "O" ring
32. Inner output sleeve
33. Collar pin
34. Shift collar
36. Collar pin
36. Output gear (640 rpm)
37. Roll pin
38. Thrust washer
39. Snap ring
40. Bearing cone
41. Bearing cup
42. Snap ring
43. Spring
44. Snap ring
45. Pto housing

lbs. (203-244 N • m) torque. Tighten 1/2
inch mounting bolts to 80-96 ft.-lbs.
(110-130 N • m) torque. Tighten 3/4 inch
sway bar bolts to 270-320 ft.-lbs,
(366-440 N • m) torque. Tighten 1 inch
sway bar bolts to 580-690 ft.-lbs.
(786-935 N • m) torque.

20a. PTO DRIVE GEAR AND
CLUTCH OVERHAUL. Remove tube
guard (18—Fig, 225), shaft retaining dng
(24), then remove shaft (25). Pry out
shaft oil seal (19), remove snap ring (20)
and spacer (21). From front of pto hous-
ing, remove snap ring (42), retaining ring
(44) and spring (43), Bump rear of out-
put shaft to move bearing (40) and cup
(41) out of housing. Remove retaining
ring (39) and thrust washer (38). Drive
front roll pin (37) through output shaft
sleeve (30). Separate gears on output
shaft sleeve until shift collar pins (33
and 35) are visible. Tb remove shift col-
lar pins (33 and 35), install a number
10-24, grade 8, socket head screw with
a minimum of 1-1/2 inches (38.1 mm) of
thread into shift collar pin. Ttim shift
collar 180 degrees and remove second
pin in same manner. Tkp front end of
output shaft sleeve to move rear bear-
ing cup (22) out of seat. Pull output
shaft sleeve to rear of housing and
remove 540 rpm output gear (36), shift
collar (34) and 1000 rpm output gear
(29). Remove output shaft sleeve (30)
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from rear of pto housing, then remove
inner sleeve (32). Remove and discard
**0" ring (31). Press bearing cone (23)
from shaft sleeve, then remove retain-
ing ring (26) and thrust washer (28) from
output shaft sleeve (30).

204. Remove snap ring (17—Fig. 225)
from lower idler shaft (14). Install puller
into idler shaft until front bearing cup
(16) is removed. Remove idler shaft (14),
lower idler gear (12) and rear bearing
cone (11). Using a suitable puUer, remove
rear bearing cup (10). Press front bear-
ing cone (15) from shaft (14).

205. Unbolt and remove pto carrier
assembly (items 6 through 37—Fig. 226).
Remove needle bearing (29), snap ring
(31), then using a suitable puller remove
input gear (32) and needle bearing race
(30). Remove snap ring (33) and using a
suitable puller remove input bearing
(34). Remove brake carrier (36) being
careful not to lose '*0'* rings (35) and
ball (37). Remove oil control rings (24),
retaining back-up ring (6), clutch hub (B)
with back-up and friction plate. Remove
clutch pack (14). Remove snap ring (13),
clutch piston return spring (12), then us-
ing compressed air in piston supply port,
remove clutch piston (items 7 through
11) from carrier (25). Remove inner and
outer seals (8 and 10) and **0'* rings or
wave springs (7 and 9) from clutch
piston (11). Remove and discard support
bushing (27) and thrust washer (26)
from carrier (25).

Remove brake bolts (23), washers (19
and 22), springs (20) and roll pins (21)
from pto brake assembly (items 18 and
36). Remove brake friction plate (18) and
using compressed air, remove brake
piston (items 15 through 17). Remove
two " 0 " rings (35). Remove and discard
inner and outer piston * *0*' ring seals (15
and 16).

206. Remove snap ring (9—Fig. 225)
from upper idler shaft (5) and remove
shim (8). Using a suitable puller in idler
shaft, pull front bearing cup (7) from
housing. Remove idler shaft (5) with
bearing (6) attached, rear bearing (2)
and idler gear (3). Using a suitable
puller, remove rear bearing cup (1) and
press bearing cone (6) from shaft (5). Re-
tain Woodruff key (4).

207. Assemble first idler shaft (items
1 through 9-Fig. 225) by reversing
disassembly procedure. Inspect and
renew any parts showing wear or other
damage. Renew bearing cones and cups
as necessary. Make certain upper idler
gear (3) is positioned with flat side
toward front of housing. Measure and
install proper width shim (8) between
retaining ring (9) and bearing cup (7) to
obtain a clearance of 0.000-0.005 inch
(0.000-0.127 mm). Shims (8) are
available in thicknesses of 0.045 to
0.080 inch (1.14 to 2.03 mm) in 0.005
inch (0.127 mm) increments.

Fig. 226—Exploded view of
pto brake and clutch
aaaembly for Model 2090 and

2290 tractora.
1. Pto input shaft
2. Housing
6. Back-up plate, hub &

disc assy.
6. Snap ring
7. Wave spring (large)
8. Piston seal
9. Wave spring (small)

10. Piston seal
11. Pto clutch piston
12. Spring
13. Snap ring
14. Clutch plates & discs
15. "C* ring
16. *'O*' ring
17. Pto brake piston
18. Brake
19. Washer
20. Spring
21. RoUpin
22. Washer
23. Bolt
24. Seal rings
26. Carrier
26. Thrust washer
27. Bushing
29. Needle bearing
30. Race
31. Snap ring
32. Input gear
33. Snap ring
34. Bearing
35. " 0 " ring
36. Carrier
37. Ball

208. Reassemble pto brake (items 15
through 23—Fig. 226) using new *'O*'
rings (15 and 16) on piston (17).
Lubricate piston with petroleum jelly
and install in carrier (36) flat side up. In-
stall friction plate (18), washers (19) and
roll pins (21). Free length of springs (20)
is 1.54 inches (39.12 mm) and com-
pressed length at 50 lbs. (68 N) should
be 0.500 inch (12.7 mm). Renew all
springs if any one spring fails to meet
specifications. Install springs (20), then
using Loctite 271 or equivalent on bolts
(23), install bolts and washers (22)
tightening bolts to 18-25 ft.-lbs. (24-34
N * m) torque.

209. Reassemble pto clutch by revers-
ing disassembly procedure. Heat bear-
ing (34—Fig. 226) before installation. In-
stall new thrust washer (26) and press
new bushing (27) to a depth of 0.070
inch (1.778 mm) below surface of car-
rier and ream bushing to an ID of
0.8135-0.8145 inch (20.663-20.688 mm)
as shown in Fig. 227. On Models 2090
and 2290, ends of wave springs (7 and
9—Fig. 226) should be toward piston as
shown in Fig. 228. On all models, piston
return spring (12—Fig. 226) should have
a free length of 1.75 inches (44.45 mm)
and a compressed length at 78 lbs. (106
N) of 1.25 inches (31.8 mm). Renew
spring if specifications are not met.
Make certain hooked ends of oil rings
(24) connect each other. Install new nee-
dle bearing for pto carrier assembly in-
to housing to a depth of 0.094-0.125
inch (2.388-3.175 mm) as shown in Fig.
229. Install two new **0'* rings (35—Fig.
226) into brake carrier, then install pto
carrier assembly onto pto housing and
tighten retaining bolts to 45-54 ft.-lbs.
(61-73 N • m) torque.

210. Install lower idler shaft assembly
(items 10 through 17—Fig. 225) by re-
versing disassembly procedure. Inspect
and renew any parts showing wear or
other damage. Renew bearing cones and
cups as necessary. Install lower idler
gear (12) with flat side towards front of
housing. Measure and install proper
width snap ring (17) to obtain a
clearance of 0.001-0.005 inch
(0.0254-0.127 mm) between bearing cup
(16) and snap ring (17). Snap rings (17)
are available in thicknesses of 0.070,
0.076, 0.081, 0.086, 0.091, 0.096 and
0.101 inch (1.78, 1.93, 2.06, 2.18, 2.31,
2.44 and 2.57 mm).

211. Assembly of output shaft
assembly (items 18 th rou^ 44—Fig.
225) is reverse of disassembly pro-
cedure. Inspect and renew any parts
showing wear or other damage. Renew
any bearing cones and cups as
necessary. Use new **0" ring (31) on in-
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ner sleeve (32). Install rear thrust
washer (28) with oil grooves facing away
from bearing (23). Install 1000 rpm out-
put gear (29) flat side facing rear of
housing. Use new shift collar pins (33
and 35). Shift spring (43) free length is
2.330-2.390 inches (59.182-60.706 mm)
and compressed at 41.4 lbs. (56 N)
should be 1.277 inches (32.44 mm).
Renew spring if specifications are not
met. Install front roU pin (27) until pin
is 0.12 inch (3.048 mm) above outside
diameter of output sleeve. Install front
thrust washer (38) with oil grooves to in-
side of pto housing. Install rear roll pin
(37) until pin is 0.12 inch (3.048 mm)
above outside diameter of output sleeve.
Measure and install proper thickness
snap ring (42) to obtain a clearance of
0.001-0.005 inch (0.0254-0.127 mm) be-
tween front bearing cup (41) and snap
ring (42). Snap rings are available in
thicknesses from 0.062 to 0.103 inch
(1.57 to 2.62 mm) in 0,005 inch (0.127
mm) increments. Install rear oil seal (19)
with lip inward and seal flush with pto
housing. Use Loctite 504 or equivalent

Ream Bushing
0.8135-0.8145 i n . 0.070 i n .
(20.663-20.688 mm) (1.778 mm)

Fig. 227—Install carrier bushing as shown. Refer
to text.

on flange of transmission and reinstall
pto assembly as outlined in paragraph
202.

Models 2090 and 2290
(1000 rpm)

212. REMOVE ANT) REINSTALL.
Removal and installation of the single
speed 1000 rpm) pto housing assembly
is identical to procedure outlined in
paragraph 202.

213. PTO DRIVE GEAR AND
CLUTCH OVERHAUL. Eefer to Fig. 230
and remove output shaft guard tube
(18). Pry out oil seal (19) and discard.
Remove snap ring (20) and spacer (21).
Remove front bearing snap ring (30),
then bump output shaft to remove front
bearing cup and cone (28 and 29) from
shaft. Remove gear snap ring (27), then
remove shaft (25), gear (26), bearing
cone (23) and cup (22).

# \ \
PTO Housing

Needle Bearing-JL 0.094-0.125 in .
^ ' ^ ^ (2.388-3.175 mm)

Fig. 229—Install needle bearing Into pto housing
to dimension shown. Refer to taxt.

Fig. 230—Exploded view of
single speed drive gear
assembly used on some
Model 2090 and 2290

tractors,
1. Bearing cup
2. Bearing cone
3. Idler gear (1st)
4. Woodruff key
6. Idler shaft (1st)
6. Boxing cone
7. Bearing cup
8. Spacer
9. Snap ring

10. Bearing cup
11. Bearing cone
12. Idler gear (2nd)
13. Woodruff key
14. Idler shaft (2nd)
15. Bearing cone
16. Bearing cup
17. Snap ring
18. Guanl '
19. Seal
20. Snap ring
21. Spacer
22. Bearing cup
23. Bearing cone
24. Pto housing
25. Output shaft
26. Output gear
27. Snap ring
28. Bearing cone
29. Bearing cup
30. Snap ring

214. Remove lower idler shaft snap
ring (17—Fig, 230). Install a suitable
puller into end of shaft (14) to pull bear-
ing cup (16) from housing, then remove
shaft (14) with bearing cone (15), idler
gear (12), Woodruff key (13) and bear-
ing cone (11). Remove rear bearing cup
(10) using a suitable puller. Press bear-
ing cone (15) from shaft (14).

215. Remove snap ring (9—Fig. 230)
from upper idler shaft (5) and remove
shim (8). Using a suitable puller in idler
shaft, pull front bearing cup (7) from
housing. Remove idler shaft (5) with
bearing (6) attached, rear bearing (2)
and idler gear (3). Using a suitable
puller, remove rear bearing cup (1) and
press bearing cone (6) from shsrft (5). Re-
tain Woodruff key (4).

216. Assemble first idler shaft (items
1 through 9—Fig. 230) by reversing
disassembly procedure. Inspect and
renew any parts showing wear or other
damage. Renew bearing cones and cups
as necessary. Make certain upper idler
gear (3) is positioned with flat side
toward front of housing. Measure and
install proper width shim (8) between
retaining ring (9) and bearing cup (7) to
obtain a clearance of 0.000-0.005 inch
(0.000-0.127 mm). Shims (8) are
available in thicknesses of 0.045 to
0.080 inch (1.14 to 2.03 mm) in 0.005
inch (0.127 mm) increments.

g. 228—Install the wave springs In clutch piston
as shown. Refer to text.
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217. Install lower idler shaft assembly
(items 10 through 17—Fig. 230) by re-
versing disassembly procedure. Inspect
and renew any parts showing wear or
other damage. Renew bearing cones and
cups as necessary. Install lower idler
gear (12) with flat side toward front of
housing. Measure and install proper
width snap ring (17) to obtain a
clearance of 0.001-0.005 inch
(0,0254-0.127 mm) between bearing cup
(16) and snap ring (17). Snap rings (17)
are available in thicknesses of 0.070,
0.076, 0.081, 0.086, 0.091, 0.096 and
0.101 inch (1.78, 1.93, 2.06, 2.18, 2.31,
2.44 and 2.57 mm).

218. Assembly of output shaft
assembly (items 18 througji 30—Fig.
230) is reverse of disassembly pro-
cedure. Inspect and renew any parts
showing wear or other damage. Renew
any bearing cones or cups as necessary.
Measure and install proper width snap
ring (30) to obtain a clearance of
0.001-0.005 inch (0.0254-0.127 mm) be-
tween front bearing cup (29) and snap
ring (30). Snap rings (30) are available
in thicknesses of 0.062 to 0.103 inch
(1.57 to 2.62 mm) in increments of 0.005
inch (0.127 mm). Install new oil seal (19)
with lip of seal inward and flush with
housing. Use Loctite 504 or equivalent
on flange of transmission and reinstall
pto assembly as outlined in paragraph
202.

219. PTO CLUTCH AND BRAKE CAR-
RIER. Refer to paragraphs 205, 208 and
209 and to Fig. 226 for overhaul pro-
cedure of pto clutch and brake carrier.

Models 2390, 2590, 2394
and 2594

220. REMOVE AND REINSTALL.
Lower lift arms and drain transmission
housing. Remove drawbar, then attach
hoist to drawbar support and unbolt
support. Pry behind support if
necessary to loosen the tapered dowela
Remove upper link brackets and upper
link and disconnect the three lube lines
from pto housing. Disconnect transmis-
sion temperature sender wire. Remove
the two center 1/2 inch retaining cap
screws and install two 1/2 x 6 inch pilot
studs. Remove the two upper retaining
cap screws and note that left hand cap
screw is a dowel type. Slide pto
assembly rearward slightly, then attach
a hoist and complete removal of
assembly.

Use Loctite 504 or equivalent on
transmission flange and reinstall pto
assembly by reversing the removal pro-
cedure. Tighten the two V̂  inch cap
screws to 80-96 ft.-lbs. (109-130 N • m)
torque and the two upper cap screws to

150-180 ft.-lbs. (203-244 N • m) torque.
Tighten remaining cap screws and nut
to 220-264 ft.-lbs. (298-358 N-m)
torque. When installing drawbar
hangers and roller, tighten retainer nut
to 580 ft.-lbs. (786 N • m) torque.

221. PTO DRIVE GEAR AND
CLUTCH OVERHAUL. Tb disassemble
pto, proceed as follows: Remove tubular
guard (13-Fig. 231), then pry out oil
seal (14). Remove snap ring (15), bump
output shaft (18) rearward out of bear-
ing (21) and output gear (20) and remove
gear and bearing from housing (12).
Drive bearing cup (22) from housing and
remove snap ring (19) and bearing cone
(17) from output shaft.

Remove retainer (8) and shims (9), pull
lower idler shaft (10) with * '0* * ring (11)
rearward and remove idler gear (26) and
bearings from housing. Repeat operation
for upper idler and note that upper idler
gear (4) has an identification groove cut
in center of gear teeth. Tb remove bear-
ing cups (2, 5, 24 and 27) from idler
gears, use a punch to drive out one cup,
then remove snap rings (3 and 25) and
drive out remaining cup.

NOTE: Modeis 2590 and 2594 use a
spacer shown In circled inset, isetween bear-
ing cups and snap rings.

Remove rear cover (27—Fig. 232) and
* *0" ring (28) along with shims (29). Un-
bolt brake piston carrier (39) from pto
housing, then drive input shaft (clutch
carrier) forward until front bearing cup
(35) is free of housing and remove clutch
carrier, brake carrier and input gear as

Fig. 231—Exploded view of
pto Idlers and gear aaaembly
used on Model 2390, 2590,
2394 and 2594 tractors. In-
aerta show spacer uaed on
Model 2590 and 2594

tractora.
1. Bearing cone
2. Bearing cup
3. Snap ring
4. Idler gear (R.H.)
5. Bearing cup
6. Bearing cone
7. Bolt
8. Retainer
9. Shim

10. Gear pin
11. "O" ring
12. Pto housing
13. Guard
14. Seal
15. Snap ring '
16. Bearing cup
17. Bearing cone
18. Output shaft
19. Snap ring
20. Output gear
21. Bearing cone
22. Bearing cup :,'„
23. Bearing cone ^
24. Bearing cup
25. Snap ring
26. Idler gear (L.H.)
27. Bearing cup
28. Bearing cone

an assembly. Drive rear bearing cup (31)
into housing to remove. Place clutch
carrier on end and remove snap ring (2),
grasp clutch hub (5) and remove clutch
hub, back-up plate, first friction plate
and steel plate (items 3 and 5). Remove
balance of sintered and steel plates from
clutch carrier, then remove snap ring
(26) and piston return spring (25). Ap-
ply air pressure to piston oil supply port
to free piston from carrier and remove
piston. Inspect bushing (19) and if
renewal is indicated, bushing can be col-
lapsed and removed by using a chisel.
If bushing is renewed, also renew thrust
washer (18). Turn carrier over and
remove snap ring (30), then using a
knife-edge puller behind gear (33)
remove gear and bearing (32).

NOTE: Do not press on, or use braice
housing for support as damage to bmkB
housing couid result.

Use puller between bearing cup (35)
and housing (36) to remove bearing (34).
Lift brake housing from clutch carrier
and remove the two seal rings (14) from
carrier shaft. Remove retaining cap
screws (13), springs (11) and roll pins (10)
and lift brake plate (9) from brake hous-
ing. Apply compressed air to piston
supply port to remove piston (40) from
brake housing.

Clean and inspect all parts and renew
as necessary. Clutch return spring (25)
has a free length of 1.75 inches (44.4
mm) should test 78 lbs. (347 N) when
compressed to a length of 1.25 inches
(31.7 mm). Brake return springs (11)
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have a free length of 1.54 inches (39.1
mm) and should test 35 lbs. (156 N)
when compressed to a length of 1.19
inches (30.2 mm). Renew clutch plates
that are worn, scored, warped or show
signs of other damage.

222. Tb reassemble pto assembly, pro-
ceed as follows: If installing new
bushing (19), first install new thrust
washer (18), then press bushing (19) in-
to bore of carrier until it is 0.070 inch
(1.778 mm) below flush as shown in Fig.
227. Bushing must be reamed after in-
stallation to 0.8135-0.8145 inch
(20.663-20.688 mm) ID. Install the wave
type seal spring or *'O*' ring (22—Fig.
232) in groove of piston (24) so that
spring ends are toward piston and do
not overlap. See Fig. 228. Install seal
(23—Fig. 232) over wave spring and
work seal into place using a smooth
wood dowel or other similar object.
Repeat operation to install inner *'O*'
ring or wave spring (21) and seal (20),
then lubricate piston assembly and in-
stall it in carrier with flat side down. In-
stall piston return spring (25) and retain
with snap ring (26). If not already done,
remove snap ring (6) from clutch hub (5)
and install clutch hub over piston return
spring. Lubricate clutch plates, then
starting with a steel plate alternately in-
stall six steel and six sintered friction
plates for Model 2390 and 2394 tractors;
and seven steel and seven friction plates
for Model 2590 and 2594 tractors.

Remove clutch hub, install snap ring (6),
then reinstall clutch hub in clutch
plates. InstaU the last steel plate and
sintered friction plate and be sure OD
of snap ring fits in ID of last steel plate.
Install back-up plate and retaining snap
ring (2). Install seal rings (14) and be sure
hooked ends are engaged.

Install '*0" rings (7 and 41) in grooves
of brake piston (40), lubricate "0" rings
and install piston flat side up in piston
carrier (39). Place brake plate (9) over
piston with friction side up, piate roll
pins (10) in plate retaining holes and in-
staU return springs (11) over roll pins.
Use Loctite 271 or equivalent on threads
of retainer cap scre^re (13). InstaU cap
screws with washers (12) and tighten to
18-25 ft.-lbs. (24-34 N • m) torque.

Lubricate seal rings (14), and instaU
brake housing assembly (39) over carrier
(15) shaft with brake toward carrier.
Place bearing cup (35) over carrier
shaft, then heat bearing (34) and instaU
on shaft. InstaU gear (33) on shaft, then
heat bearing (32), instaU on shaft and
instaU snap ring (30). InstaU two guide
studs in housing (36). Be sure the two
square cut "0** rings (37) and the 5/16
inch (8 mm) steel baU (38) are in place,
then instaU carrier and brake assembly
on guide studs. Use a soft faced hammer
to bump carrier untU bearing cup (35)
is seated in housing (36), then install

Fig. 232—Exploded vlaw of
pto clutch and braka
aaaambly uaad on Modal
2390 and 2590 tractora.
Modala 2394 and 2594 ara
almllar axcapt "O" rings are
uaad In placa of wave springa

(21 and 22).
Pto input shaft
Snap ring
Back-up plate & disc
assy.
Clutch plates & discs
Clutch hub
Snap ring
"O" ring
Washer
Brake
Roll pin
Spring
Washer
Bolt
Seal lings
Carrier
BaU
Roll pin
Thrust washer
Bushing
Seal
Wave spring (iiuier)
Wave spring (outer)
Seal
Clutch piston
Spring
Snap ring
Cover
"O" ring
Shim
Snap ring
Bearing cup
Bearing cone
Input gear
Bearing cone
Bearing cup
Pto hou^ng
"O" rings
BaU
Pto brake piston carrier
Brake piston
"O" ring

1.
2.
3.

4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
26.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

rear bearing cup (31) in housing (36).
With no **0" ring on rear cover (27), in-
staU cover with original shim pack (29)
and tighten the retaining cap screws to
35-42 ft.-lbs. (47-57 N • m) torque. Bump
carrier in both directions to ensure that
bearings are seated, then check end
play of unit which should be 0.001-0.003
inch (0.025-0.076 mm). If end play is in-
correct, remove rear cover and vary the
number of shims (29) which are
available in thicknesses of 0.005, 0.007
and 0.010 inch (0.127, 0.178 and 0.254
mm). When adjustment is correct,
remove rear cover and instaU new **0**
ring (28).

InstaU snap rings (3 and 25-Fig. 231)
in inside groove of idler gears (4 and 26).
On Models 2590 and 2594 tractors install
shims shown in circled inserts, then
drive bearing cups (2, 5, 24 and 27) in-
to idler gears untU they bottom. Bear-
ing cup tapers should be facing away
from each other (toward sides of gear).
Place new "0** ring on upper gear pin
(10). Place bearings (6) in upper idler
gear (4) which has the identification
groove cut in teeth, then place gear
assembly in housing (12) and insert gear
pin (10). Use original shims (9) and in-
staU retainer (8). Tighten retaining cap
screw to 35-42 ft.-lbs. (47-57 N-m)
torque and check end play of idler gear
pin which should be 0.000-0.003 inch
(0.000-0.076 mm). If end play is incor-
rect, vary shims (9) as required. Shims
are avaUable in thicknesses of 0.005,
0.007 and 0.010 inch (0.127, 0.178 and
0.254 mm). Repeat above operation for
lower idler gear assembly.

NOTE: Lower Idler gear (26) has no Iden-
tification groove.

Heat bearing (17), instaU on output
shaft (18), then install snap ring (19). In-
staU bearing cup (22) in housing (12)
with taper toward rear. Place front bear-
ing (21) in cup (22), place output gear
(20) in housing from bottom side, insert
output shaft through output gear and
into front bearing and drive output
shaft into bearing. InstaU rear bearing
cup (16) into housing bore and instaU
snap ring (15). Bump output shaft both
ways to seat bearings then measure
shaft end play which should be
0.000-0.002 inch (0.000-0.051 mm). If
shaft end play is incorrect, remove snap
dng (15) and instaU one of the correct
thickness. Snap ring (15) is available in
thicknesses of 0.074, 0.078, 0.082,
0.086, 0.090, 0.094, 0.098, 0.102, 0.108
and 0.109 inch (1.88, 1.98, 2.08, 2.18,
2.29, 2.39, 2.49, 2.59, 2.74 and 2.77
mm).

Lubricate lip of oU seal (14), place oU
seal over output shaft with Up inward
and drive seal into bore until outer face
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SERVICE MANUAL Paragraph 223

is flush with transmission case. Install
tubular guard (13).

HYDRAULIC
SYSTEM

The tractor hydraulic system pro-
vides power for steering, brakes, pto
clutch and brake, differential lock,
master hydrauiic ciutch (models so
equipped), power shift ciutches and
valves (models so equipped), as weli as
for hydraulic iift and controi of carried
and towed impiements. Refer to Figs.
233, 234, 235, 236 and 237 for
schematic views showing iocation of
components.

The duai (gear and piston type)
hydrauiic pump attaches to ieft side of
torque tube housing and is driven by
a shaft extending rearward from engine
fiywheei to pump drive gear train.
Charging pump on Models 2090, 2290,
2094 and 2294 is mounted behind dual
hydraulic pump. Charging pump on
Modeis 2390, 2590, 2394 and 2594 is
mounted in sump of torque tube. Both
charging pumps are driven by gear
trains shown in Figs. 241 and 243.

Refer to appropriate foiiowing
paragraphs for hydrauiic pump and
system components.

TESTING

All Models

223. PISTON PUMP AND CHARGE
PUMP. Tb test hydraulic pump system,
first place outlet hose to a CAS-10280 or
other suitable flowmeter into transmis-
sion filler neck. Disconnect and plug
outlet tube from piston pump, then con-
nect hose from inlet port of flowmeter
to outlet port of piston pump. Discon-
nect and plug compensator tube on
pump compensator and instaU V4 inch
(6.35 mm) hose from flowmeter to pump
compensator. Disconnect electrical con-
nector to pressure switch on piston
pump inlet tube; remove pressure
switch and connect a 100 psi (690 kPa)
pressure gage where switch was re-
moved. With engine running at 21(X)
rpm and with oil at operating
temperature of approximately 120** F
(49° C) open flow, load and compen-
sator valves on flowmeter Charge pump
pressure on gage should read 30 psi (207
kPa) (maximum) and not less than 15 psi
(103

LM nlMOTE COUf>LtNC5

NOTE: if ciiarge pump pressure reads less
than 15 psi (103 kPa), hydrauiic oii filters may
be clogged and require renewai or oii Iniet
screen may also be restricted requiring
cleaning. Check iniet tui>e to pump for
restriction or damage. If filters and tube are
in satisfactory condition, charge pump will
require removal, inspection and/or repair as
outlined In paregraphs 236 or 237.

Tb check piston pump low stand-by
pressure, run engine at 750 rpm and
with oil at operating temperature of ap-
proximately 120*=* F (49° C) fuUy open
flow valve on flowmeter, and complete-
ly close load and compensator valve on
flowmeter. Pressure on flowmeter
pressure gage should read 325-350 psi
(2241-2413 kPa).

NOTE: To adjust iow stand-by pressure on
Modeis 2090, 2290, 2390 and 2590, Aiien
head piug on compensator (Fig. 238) must
be removed and shlm(s) (15—Fig. 248) be
added or removed to correct pressure. Ad-
ding shims Increases pressure, removing
siiims decreases pressure.

On Models 2094, 2294, 2394 and 2594,
remove plug (18— Fig. 249) and turn ad-
justing screw (25) in to increase or out
to decrease stand-by pressure.

MODELS 2 0 9 0 AND 2 2 9 0
TRACTOR HYDRAULIC SYSTEM

Mtchankal Shllt Tractori
(NMitral Mod*)

0N.COOiH

Fig. 233Scftemetic view of hydraulic eyetem for Modei 2090 and 2290 mechanical shift tractors showing main components.
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Paragraphs 224-226 CASE/INTERNATIONAL

Ib check piston pump maximum out-
put pressure, run engine at 750 rpm,
and with oil at operating temperature
of approximately 120° F (49° C) open
flow and compensator valves on
flowmeter fully and close load valve ful-
ly, Reading on flowmeter pressure gage
should be 2200-2300 psi (15169-15859

NOTE: To adjust piston pump maximum
output pressure, turn adjustment screw on
compensator (Fig. 238) clockwise to In-
crease pressure, counterclockwise to
decrease pressure.

Tb check piston pump efficiency at
maximum flow, with charge pump
operating correctly and compensator
properly adjusted, run engine at 2100
rpm, and with oil at operating
temperature of approximately 120° F
(49° C), open flowmeter flow and com-
pensator valves fully. Adjust flowmeter
load valve until flowmeter pressure
gage reads 400 psi (2758 kPa),
Flowmeter flow gage must read 22,5 to
24,2 gpm (85 to 92 L/min.) on Models
2090, 2290, 2094 and 2294 or 25.5 to
29.1 gpm (96,5 to 110.1 L/min.) on
Models 2390, 2590, 2394 and 2594. Ad-

just flowmeter load valve to 2000 psi
(13790 kPa). Flow reading must not vary
more than 10 percent. If flow reading
is less than required, piston pump must
be overhauled as outlined in paragraph
239.

224. Tb check pump flow at 750
(engine) rpm and at 190 psi (1310 kPa)
flowmeter load valve setting, run engine
at 750 rpm, and with oil at operating
temperature of approximately 120° F
(49° C), open flowmeter flow valve ful-
ly, and with flowmeter load valve ad-
justed to register 190 psi (1310 kPa) on
flowmeter pressure gage, record gpm
(L/min,) flow on flowmeter flow gage
for comparison use in later tests,

225. PUMP COMPENSATOR. Ib
check pump compensator operation,
run engine at 2100 rpm, and with oil at
operating temperature of approximately
120° F (49° C), fully open flow and com-
pensator valves on flowmeter. Adjust
flowmeter flow valve until flowmeter
gage reads 10 gpm (37.85 L/min.). Ad-
just flowmeter load valve to 500, 1000,
1500 and 2000 psi (3448, 6895, 10342
and 13790 kPa). There must be 9.5 to

10.5 gpm (36.0 to 39.7 L/min.) on
flowmeter at each of the four settings.
If flow is not in the 9.5 to 10.5 gpm (36.0
to 39.7 L/min.) range, the pump com-
pensator must be overhauled as out-
lined in paragraph 243 or 244. When
testing is finished, remove aU test equip-
ment and fittings and reconnect
hydraulic tubes, switches and electrical
connections,

226. GEAR PUMP. Tb test the gear
pump efficiency, disconnect outlet hose
from gear pump. Cap or plug outlet
hose. Connect flowmeter inlet hose to
gear pump outlet. Insert flowmeter
outlet hose in transmission filler neck.
Open flowmeter load valve completely,
then start engine. With engine operating
at 2000 rpm and hydraulic oil
temperature at 120° F (49° C), flow
reading should be 7.2 gpm (27.3 L/min.)
minimum. Atyust load valve until
flowmeter pressure gage reads 1750 psi
(12066 kPa). At this time, flow reading
must be 6,6 gpm (24.8 L/min.)
minimum. If not, gear pump must be
overhauled as outlined in paragraph
245. Remove flowmeter and hoses and
reconnect pump outlet hose.

MODELS 2090 AND 2290
TRACTOR HYDRAULIC SVSTEM

Power Shill TrKlors
(Neutral Mode)

\
STEERING CYLINDER OIL COOLEM

Fig. 234—Schematic view of hydraulic system for Model 2090 and 2290 power shift tractors showing main components.

100

www.maskinisten.net

https://truckmanualshub.com/



SERVICE MANUAL Paragraphs 227-232

LEAKAGE TESTS

227. Tb connect flowmeter for
leakage tests, disconnect outlet tube
from piston pump. Using appropriate
fittings, connect fiowmeter inlet hose to
pump outlet port. Connect flowmeter
outlet hose to piston pump outlet tube.

Models 2090 and 2290
So Equipped

228. MASTER CLUTCH AND CON-
TROL VALVE. Tb check master clutch
and control valve leakage, operate
engine at 750 rpm. With hydraulic oil at
operating temperature of approximately
120° F (49° C), fully open flowmeter
fiow and load valves. With clutch pedal
in fully up position, check reading on
fiowmeter fiow gage. If reading is 1 gpm
(3.8 L/min.) lower than reading recorded
in test in paragraph 224, master clutch
or control valve leakage is present. Refer
to paragraph 99 for master clutch
overhaul and to paragraph 100 for
master clutch control valve overhaul.

All Models So Equipped

229. POWER SHIFT CLUTCHES
AND CONTROL VALVE, With en^ne
operating at 750 rpm and oil
temperature at approximately 120° F
(49° C), open fiow and load valves on
flowmeter completely. Shift power shift
lever through all power shift positions.
Record fiow in each position. Flowmeter
wiU indicate a flow as soon as power
shift lever is moved to each position.
Flow reading wiU decrease as soon as
the engaged clutches have filled. A flow
reading of 0-1 gpm (0-3.8 L/min.) is nor-
mal. If leakage exceeds 1 gpm (3.8
L/min.) in one or two of the selected
positions, refer to Fig. 239 or 240 and
check to see which clutches are applied
in the leaking positions. Locate leaking
clutch by process of elimination. Refer
to paragraphs 129 through 132 for con-
trol valve overhaul and to paragraphs
134 through 152 for power shift unit
overhaul.

If excessive leakage is indicated in all
of the power shift positions, differential

lock, pto, hitch valve or remote valves
should be suspected of leakage rather
than the power shift.

230. PTO. Check pto for excessive
leakage as outlined in paragraph 196.

231. DIFFERENTIAL LOCK. With
engine operating at 750 rpm and oil at
operating temperature, fully open flow
and load valves on flowmeter. Record
flow reading in disengaged position and
then in engaged position. If difference
in flow readings is more than the per-
mitted 1 gpm (3.8 L/min.), isolate dif-
ferential lock clutch by disconnecting
and plugging the differential lock line.
Recheck flow readings. If leakage is still
present, problem is in differential lock
valve. If no leakage is now present,
problem is in differential lock clutch or
oil distributor tube and **0" rings in
right brake carrier.

232. REMOTE VALVE. Tb test for
remote valve leakage in neutral posi-
tion, fuOy open flow and load valves on

MODELS 2390 AND 2590
TRACTOR HYDRAULIC SYSTEM

(NMilral Mode)

STCEIIIMO CVUNOf n
\

Fig, 235'Scfiamatlc vlaw of hydrauttc ayatam for Modal 2390 and 2590 powar ahlft tractora ahowtng main componanm.
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flowmeter. Isolate remote valves by
disconnecting and plugging remote
supply line. With engine operating at
750 rpm and oil at operating
temperature of 120° F (49° C), record
flow reading on flowmeter. Reconnect
remote supply line, then place all
remote levers in neutral position and
record flow reading on flowmeter If
flow reading is 0,5 gpm (1.9 L/min.) or
more higher than the reading with
valves isolated, leakage is present in
remote valves. Refer to paragraph 258
for overhaul procedure of remote
valves.

233. HITCH VALVE, Tb test hitch
valve for excessive leakage, fully open
flow and load valves on flowmeter.
Isolate hitch valve by disconnecting and
plugging hitch supply line. With engine
operating at 750 rpm and oil at
operating temperature, record flow

REMOTE COUPLINGS

DUAL RANGE MANIFOLD
24 SPEED TRANSMISSION

DUAL PUMP

Fig. 237—View showing k>ca-
tlon of some of the main
hydraulic components on
Models 2394 and 2594. Loca-
tion of other hydraulic com-
ponents Is similar to Fig, 236.

POWER SHIFT
CONTROL VALVE

FLOW DIVIDER-PRESSURE
REGULATOR VALVE

reading on flowmeter. Reconnect high
valve supply line and again check flow
reading on flowmeter. If flow reading is
0,5 gpm (1.9 L/min.) or more higher than
the reading with hitch valve isolated,
leakage is present in hitch valve.

HYDflAULIC PUMP «EMOTC HYDRAULIC VALVE

STEERING PUMP

HITCH CONTROL
VALVE

FILTER HOUSING

POWER SHIFT
CONTROL VALVE

PUMP DRIVE

Model 2090, 2290, 2094
and 2294

234. REMOVE AND REINSTALL. Ib
remove hydraulic pump drive, first
remove pto assembly as outlined in
paragraph 202, Remove rear pto drive
shaft. Remove tractor cab. Remove rear
transmission top access cover. Remove
hydraulic pump as outlined in paragraph
238. Remove charge pump as outlined
in paragraph 236. Remove charge pump
shims (13—Fig. 241), noting number and
thickness of shims for reinstallation.
Remove outer drive shaft needle bear-
ing (7) if necessary and renew as out-
lined in charge pump overhaul para-
graph 236.

Ib remove pump driven gear (25—Fig.
241), tractor must be split as outlined in
paragraph 106. Remove shim type snap

Fig. 23$—View of pump compensator showing ad-
justing screw and plug for shim adjustment. Refer

to text.

POWER SHIFT

HANO LEVER POSITION

1 LOW

2 INTERMEDIATE

3 HIGH

R REVERSE

APPLIED CLUTCHES

CI

X

X

C2

X

X

X

C3

^ ^

X

X

C4

1
X

Fig, 236—View showing location of main hydraulic components on Models 2094 Md 2294,
Fig, 239—Chart Identifying clutches applied for
various speeds on three-speed power shift unit.
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SERVICE MANUAL Paragraph 235

POWER SHIFT

HAND LEVER POSITION

1 FJRST

2 SECOND

3 THIRD

4 FOURTH

5 FIFTH

6 SIXTH

R REVERSE

APPLIED CLUTCHES

C1 C2 C3 C5 C6

m

22

23

ring (17—Fig. 241) from behind outer
bearing (18). Push pump gear drive
assembly (items 21 through 18) rearward
and remove from transmission case by
driving front pto shaft (23) rearward,
then pull pto front drive shaft forward
from transmission case. Remove Wood-
ruff key and pump driven gear (16 and
16) from inside transmission case. Drive
needle bearing (14) from transmission.

Inspect gears and bearings for wear or
other damage and renew as necessary.
Reassemble by reversing disassembly
procedure. InstaU needle bearing (14)
until bearing is approximately 1/16 to
1/8 inch (1.59 to 3.18 mm) below inside
surface of transmission case. Numbers
on bearing must face outside of
transmission case. Install original pump
shim(s), but if original number and size
of shim(s) is not known, refer to charge
pump overhaul paragraph 236 for
checking and ac^usting gear backlash.

Fig. 240—Chart showing
which ciutches are appiied
for each speed on six-speed

power shift unit.

Fig. 241—Exploded view of
hydrauiic charge pump and
drive for both charge and
duai hydraulic pumpe on
Modei 2090, 2290, 2094 and

2294 tractors.
1. Dual pump
2. Gasket
3. Retainer
4. Shim
6. Needle thrust bearing
6. Thrust washers
7. Needle bearing
8. " 0 " ring
9. Pump cover

; 10. Wear plate
11. Gerotor assy.
12. Wear plate
13. Shim
14. Needle bearing
15. Pump drive shaft
16. Woodruff key
17. Snap ring
18. Bearing
19. Spacer
20. Bearing
21. Bevel gear
22. Snap ring
24. Pto & pump input shaft

Models 2390, 2590, 2394
and 2594

235. REMOVE AND REINSTALL. Tb
remove hydraulic pump drive, first
remove charge pump as outlined in
paragraph 237 and dual hydraulic pump
as outlined in paragraph 238.1b gain ac-
cess to pump drive assembly shown in
exploded view in Fig. 243, tractor must
be split between transmission and
torque tube as outlined in paragraph
142.

Unbolt and remove pump drive
assembly (items 3 through 20—Fig. 243)
from torque tube. Remove snap ring (17)
for charge pump drive, then remove re-
taining washer (16), outer and inner
thrust washers and thrust bearing
(items 14 and 15). Remove snap ring (10)
for dual pump drive, outer and inner
thrust washers and thrust bearing
(items 7 through 9). Remove snap ring
(18) and input gear with bearing (19 and
20). Remove charge pump drive gear (3)
and dual pump drive gear (4). Remove
needle bearings (5, 6 and 13) and input
gear bearing (19) if renewal is necessary.

Inspect gears and bearings and renew
as necessary. Install pump needle bear-
ings until edges are flush with pump
drive housing.

NOTE: Charge pump shaft needle bear-
ings are same width; dual pump shaft nee-
dle bearings are different widths. Install nar-
row bearing toward outside of housing as
shown in Fig. 244.

Assembly is reverse of disassembly.
Select correct width snap ring (10—Fig.
243) that will give correct backlash be-
tween input gear (20) and dual pump
drive gear (4); or snap ring (17) that wiU
give correct backlash between input
gear (20) and charge pump drive gear
(3). Correct backlash for all gears should
be 0.002-0.006 inch (0.051-0.153 mm)
when measured with a dial indicator.
Snap rings (10 and 17) are available in

PUMP DRiVEN GEAR

Fig. 242—Crosa'aectlonal
view of pump drive showing
relative parts on Model 2090,
2290, 2094 and 2294 tractors.

NEEDLE BEARING

OUTER BEARING

FRONT BEARING^

SNAP RING

FRONT PTO SHAFT

DRiVE GEAR ASSEMBLY
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thicknesses of 0.074, 0.084 and 0.094
inch (1.88, 2.13 and 2.39 mm).

CHARGE PUMP

Models 2090, 2290, 2094
and 2294

236. R&R AND OVERHAUL. Ib
remove charge pump, first remove dual
hydraulic pump as outlined in paragraph
238. Refer to Fig. 241, unbolt and
remove charge pump body (items 3
through 10) from transmission cavity.
Remove two-piece gerotor (11) from
drive shaft. Remove shim(s), Woodruff
key (16) and wear plate (12) from cavi-
ty. Remove wear plate (10) from pump
body (9). Remove and discard *'O" ring
(8). Remove screws and remove retainer
plate (3), shim(s) (4), outer and inner
thrust washers (6) and thrust bearing
(5).

Inspect wear plates (10 and 12) for
scoring, bending or other damage. Also
renew plates if wear thickness measures
less than 0.025 inch (0.635 mm). Renew
gerotor (11) if clearance between inner
and outer apex tips exceeds 0.008 inch
(0.203 mm). Inspect and renew needle
bearing (7) as necessary. Install bearing
with numbers toward outside of pump
body.

Clean old sealant from outside of
pump body, lightly rough outside sur-
face of pump body with emery cloth
and apply Loctite Accelerator or
equivalent to pump body and let dry.
Repeat procedure to inner surfaces of
pump cavity in transmission. Lubricate
new "O'* ring (8—Fig. 241) and instaU
in groove of pump body. Install inner
wear plate (10) with tab on plate fitting
in hole of pump body. Install gerotor
assembly into pump body.

Ib select proper shim pack (13), place
outer wear plate (12) on gerotor, tab of
plate facing up. Place a strai^itedge
across top face of wear plate, measure
gap between straightedge and top face
of pump body with a feeler gage and
add 0.0015-0.003 inch (0.038-0.076 mm)
to measurement to obtain correct total
gap. Select number of shims (13) to fill
gap correctly. Blue shims are 0.005 inch
(0.127 mm) thick; red shims are 0.003
inch (0.076 mm) thick. At least one shim
must be installed. Remove plates and

CHARGING PUMP BEARINGS

^^\\\\\v

Fig. 244—Cross section showing correct place'
ment of needle bearings.

Fig. 243—Exploded view of
hydraulic pump drive assem-
bly on Model 2390, 2590,

2394 and 2594 tractors.
1.
2.
3.

4.

5,
6.
7.
8.
9.

10.
U.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Pto & pump input shaft
Planetary input shaft
Charge pump bevel gear
(22 teeth)
Piston pump bevel gear
(13 teeth)
Needle bearing
Needle bearing
Thrust washer
Thrust bearing
Thrust washer
Snap ring
Pump drive coupling
Housing
Needle bearings
Thrust bearing
Thrust washers
Race
Snap ring
Snap ring
Bearing
Drive gear (33 & 47
teeth)

gerotor from pump body. Lubricate '*0^*
ring (8) with petroleum jelly and install
in groove of pump body. InstaU inner
wear plate (12) with tab in hole of pump
body. Install gerotor assembly (11) in
pump body. Install outer wear plate (12)
over drive shaft and with tab in plate
in hole of transmission housing. With
groove in drive shaft up, install
Woodruff key (16). Place two pilot studs
in transmission housing and install shim
pack (13). Apply suitable Loctite or
equivalent sealant to four contact areas
of pump housing and transmission hous-
ing, then aligning Woodruff key and slot
in inner gerotor set, install pump body
into transmission housing. One at a time,
remove pilot stud and instaU retaining
bolt, and tighten bolts to 75-89 ft.-lbs.
(102-121 N-m) torque. InstaU thrust
washers and bearing (5 and 6), instaU
two 3/8 inch bolts with flat washers to
secure thrust assembly tightly in mesh
with drive gear and using a depth
micrometer, measure distance from
outer thrust washer to bottom of
counterbore of pump body. Add suffi-
cient shims (4) to f iU measured gap and
to obtain drive gear backlash of 0.003
to 0.005 inch (0.076-0.127 mm). Shims
are available in 0.003 and 0.010 inch
(0.076 and 0.254 mm) thicknesses.
Remove 3/8 inch bolts and washers and
instaU desired shim pack (4) and re-
tainer plate (3). Use Loctite 242 or
equivalent on retaining plate screws and
tighten screws to 25-30 ft.-lbs. (34-41
N * m) torque. . . •

Fig. 245—View of Model 2390,
Z594 tractor charge pump, *'O"

2590, 2394 and
rings, seats and
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SERVICE MANUAL Paragraphs 237-240

Balance of reassembly is reverse of
disassembly.

Models 2390, 2590, 2394
and 2594

237. R&R AND OVERHAUL. Before
removing charging pump, remove all
three drain plugs to drain transmission
and twin filter cavity. Remove the four
pump mounting cap screws and work
pump straight down and out bottom of
torque tube. When reinstalling, renew
*'O*' ring, square cut seal and two **X**
section side seals. See Fig. 245. Coat aU
seals and pump cavity with Lubriplate
or similar lubricant and very carefully
install pump into the torque tube. Be
sure gasket is in place and do not allow
*'X" section side seals to buckle or be
cut as pump is worked into place.
Tighten mounting cap screws to 80-96
ft.-lbs. (109-130 N • m) torque.

Tb disassemble removed charging
pump, refer to Fig. 246. Bushings (2) are

Fig. 246—Exploded view of charge pump used on
Model 2390, 2590, 2394 and 2594 tractora.

1. Body 5. Woodruff key
2. Bushing 6. Drive gear
3. Snap ring 7. Dowel
4. Drive shaft 8. Cover

renewable in cover (8) and in pump
body (1). Press bushings into body until
they bottom. Ream new bushings to
0.4930-0.4938 inch (12.522-12.543 mm)
after installation. If pump body or cover
is renewed, bushings in new part will be
proper size. Dowel pins (7) should be
pressed into pump body approximately
1/2 their length. Inspect parts for scor-
ing and gears for nicka Renew any ques-
tionable parts. Tighten cover retaining
cap screws finger tight, make sure pump
turns freely, then tighten to 20-25 ft.-
lbs. (27-34 N • m) torque, using a criss-
cross pattern.

DUAL HYDRAULIC PUMP

All Models

238. REMOVE AND REINSTALL. Tb
remove dual hydraulic pump on all
models, remove inlet and outlet tubes
and hoses from piston and gear pumps.
Remove outlet tube for charge pump.
Remove drain tube for piston pump.
Remove both tubes from tee fitting on
pump compensator, then remove nuts
and washers securing pump to transmis-
sion and remove pump.

Reinstall by reversing removal pro-
cedure and tighten nuts to 80-96 ft.-lbs.
(108-130 N • m) torque.

239. OVERHAUL PISTON PUMP.
Unbolt gear pump, '*0*' ring and splined
coupler (items 2,3 and 4—Fig. 250) from

Fig. 247—Exploded view of
piston type pump used on all
models. Piston ilmiter ring
(34) Is used only on Models
2090, 2290, 2094 and 2294.

1. E*uinp assy.
Whizlock screw
Cover
Shim
"O" ring
Spacer
Bearing cup
Bearing cone
Housing
Dowel

U. Spring
12. Seat

Bearing cup
Bearing cone
Shaft
Seat
RoUpin
Yoke
Piston
Shoe plate
Washer
Pin
Retainer
CyUnder block
Spring
Washer
Snap ring
Spacer
Glaring cone
Bearing cup
Wafer plate
Gasket
Piston
Umiter ring
Rod
" 0 " ring
Plug
Seat
Valve
Spring

piston pump. Unbolt and remove pump
compensator, *'O" ring and gasket (1, 2
and 3—Fig. 248 or 249) from Diston
pump. Refer to Fig. 247 and remove '*0**
ring (44) from control piston guide. Un-
bolt and remove valve block (42) from
pump housing (9). Remove gasket (32).
Remove rear bearing (29) and spacer
(28). Remove cylinder block assembly
(items 19 through 27) from pump hous-
ing being careful not to allow pistons
(19) to fall out. Unbolt and remove both
side bearing covers (3) and shims (4),
keeping shims with respective covers of
each side, " 0 " rings (5), spacers (6),
bearing cups and cones (7 and 8), then
remove cam plate (18) from pump hous-
ing. Remove pump shaft (15) with bear-
ing (14), pressing off bearing cone and
renew cup (13) and cone together if
necessary. Remove spring (11) and pivot
(12).

Remove control piston and limit
washer (33 and 34) from guide (35).

NOTE: Limit washer (34) is used on
Models 2090, 2290, 2094 and 2294 only.

Remove wear plate (31) from valve
block (42), remove snap ring (43), then
remove control piston guide (35) from
valve block (42).

240. CYLINDER BLOCK. Remove
shoe plate and pistons (19 and 20—Fig.
247) from block (24). Remove pivot
washer (21) and three guide pins (22)

2.
3.
4.
5,
6.
7.
8.
0.

10.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

44. "O" ring
45. Plug
46. " 0 " ring
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from block (24). Check each piston (19)
for wear or damage. Looseness between
ball and socket of piston must not ex-
ceed 0.005 inch (0.127 mm). Shoe
thickness of piston must not vary more
than 0.001 inch (0.0254 mm) between
all piston shoes. Check shoe plate (20)
for excessive wear or cracks and pivot
washer (21) for excessive wear or scrat-
ches and renew shoe plate and pivot
washer together if necessary. Check the
three pins (22) for bending and equal
length and renew as necessary. Check
each bore of cylinder block (24) for ex-
cessive wear and smoothness of piston
travel or excessive looseness in piston
travel. Check face of cylinder block for
excessive wear between ports and for
surface scratches.

NOTE: Do not try to remove spring (25),
washers (24 and 26) or snap ring because
spring Is under high tension, but inspect
parts for any possible damage and renew
cylinder biocic assembly (Items 24 through
27) If necessary.

241, Check wafer plate for excessive
wear, scratches or cracks and renew as
necessary. Check piston shoe surface of
cam plate (18) for wear, grooves or scor-
ing and renew as necessary. Make cer-
tain pivot (16) on cam plate is not
damaged and is securely fastened by roll
pin (17). Check cam plate spring (11) for
free length of 2.125 inches (53.985 mm)
and compression length of 1.4 inches
(36,1 mm) at 65.7 to 80.3 lbs. (292-357
N). Check guide (35) for scratches and
smooth action with control piston (33).
Renew guide and piston as an assembly.

242. Reassemble by reversing disas-
sembly procedure. Lubricate all moving
parts with clean hydraulic oil. Use new
**0" rings upon reassembly. If new bear-
ings, or cam plate have been renewed,
adjust cam plate bearing preload as
follows: Using a depth micrometer,
measure distance between top edge of
spacer (6—Fig. 247) and flat face of
pump housing at two points 180 degrees
apart and average measurement. Sub-
tract correct preload of 0.008 inch
(0.203 mm) from averaged depth to ob-
tain correct shim pack. Shims (4) are
available in thicknesses of 0.003, 0.005
and 0.010 inch (0,076, 0.127 and 0.254
mm). Upper and lower shim packs must
not differ more than 0.020 inch (0.508
mm). Install correct shim pack and new
' *0' • ring (5) and tighten cover (3) bolts
to 175-185 in.-lbs. (20-21 N • m) torque.

If any shaft bearings, shaft, valve
block or housing has been renewed, ad-
just shaft bearing preload as follows:
Without installation of valve block,
measure thickness of rear bearing
spacer (28) and instaU, chamfered side

toward inside of housing, on pump
shaft. Install rear bearing (29), tapered
end toward outside of housing, on shaft.
Install valve block (42), without gasket
(32) and install and evenly tighten valve
block bolts, to 2 in.-lbs. (0.23 N • m)
torque while turning shaft to remove
any bearing clearance. Measure gap be-
tween pump housing and valve block
with feeler gage at four areas 90 degrees
apart and average measurement. Sub-
tract thickness of gasket (32) which is
0,020 inch (0.508 mm), from averaged
measurement. This will give shaft bear-
ing preload using original spacer (28),
Shaft bearing preload should be
0.001-0.003 inch (0.025-0.076 mm). If
preload exceeds or is not enough, add
or subtract correct preload to measured
preload, and select correct thickness
spacer (28) to obtain desired preload.
Spacers (28) are available in thicknesses
ranging from 0,139 to 0.169 inch (3.54
to 4.29 mm) in increments of 0.003 inch
(0.076 mm). After correct spacer is ob-
tained, disassemble pump housing and
valve block then reassemble pump
assembly. Make certain dowel (41) is

Fig. 24B—Exploded view of pump compensator
section of dual hydraulic pump used on Model

2090, 2290, 2390 and 2590 tractors.
1. Compensator assy.
2. *'O" ring 13. Spring
3. Gasket 14. Disc
4. Plugs 15. Shims
5. Plug 16. Cup
6. Plug 17. "O" ring
7. Orifice 18. Hex socket plug
8. Compensator body 19. Spool (pre^ure
9. "O" ring limiter)

10. Plug 20. Seat
11. Spool (stand-by 21. Spring

pressure) 22. "O" ring
12. Seat 23. Adjusting plug

pushed fully into valve block so that
wafer plate (31) is completely flat
against valve block face. Tighten valve
block to pump housing bolts to 23-26 ft.-
lbs. (31-34 N * m) torque.

243. OVERHAUL PUMP COMPEN-
SATOR (MODELS 2090, 2290, 2390
AND 2590). Tb disassemble pump com-
pensator, remove seal wire from end of
compensator. Refer to Fig, 248. Index
high pressure adjustment plug with
compensator body so number of turns
needed to remove plug can be record-
ed for reassembly aid. Remove ac^ust-
ment plug (23), spring (21), seat (20) and
spool (19). Remove plug (18), shim cup
(16), shim(s) noting size and quantity,
disc (14), spring (13), seat (12) and stand-
by pressure spool (11). Remove cover
plug (10), orifice plug (6) and orifice (7),
Remove plugs (4) if necessary.

Check orifice for obstructions or dirt.
Clean all parts and inspect spools and
bores for wear, scoring or other damage.
If renewal is necessary, body and spools
must be renewed as an assembly. Free
length of stand-by pressure spring (13)

Fig. 249—Exploded view of pump compensator
section of dual hydraulic pump used on Models

2094, 2294, 2394 and 2594.
1. Compensator assy. 12. Seat
2. " 0 " ring 13. Spring
3. Gasket , 17. " 0 " ring
4. Plugs 18. Hex socket plug
5. Plug 19. Spool (pressure
6. Plug , ^ Umiter)
7. Orifice . - . 20. Seat
8. Body 21. Spring
9. "O" ring 22. "O" ring

10. Plug 23. Adjusting plug
U. Spool (stand-by 24. Spring seat

pressure) 25. Adjusting screw
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SERVICE MANUAL Paragraphs 244-251

should be 0.600 inch (15.24 mm) and
compressed length should be 0.570 inch
(14.478 mm) at 7.5-9.2 lbs. (33.4-40.9 N).
Free length of high pressure spring (21)
should be 1.402 inches (35.611 mm) and
compressed length should be 1.178 inch-
es (30 mm) at 123.3-150.7 lbs. (548.5-
670.3 N).

Reassemble by reversing disassembly.
Tighten orifice (7) to 20-25 in.-lbs. (2.3-
2.8 N • m) torque. Use all new **0*' rings.
Lubricate all moving parts Mdth clean
hydraulic oO. Install shim cup with bore
toward inside. Install high pressure flow
spool plug (23) to previously indexed
position. Use new * '0*' ring (2) and gas-
ket (3) when reinstalling on piston
pump. Tighten compensator to pump
bolts to 60-70 in.-lbs. (6.8-7.9 N-m
torque.

244. OVERHAUL PUMP COMPEN-
SATOR (2094, 2294, 2394 and 2594).
Ib disassemble pump compensator,
remove seal wire from end of compen-
sator. Refer to Fig. 249. Index high
pressure ac^ustment plug (23) with body
(8) so number of turns needed to remove
plug can be recorded for aid in
reassembly. Remove acljustment plug
(23), spring (21), seat (20) and high
pressure spool (19). Remove plug (18)
with *'O" ring (17) and index screw (25)
with body (8). Count and record number
of turns needed to remove acyusting
screw (25). Remove spring seat (24),
spring (13), seat (12) and stand-by
pressure spool (11). Remove cover plug
(10), orifice plug (6) and orifice (7).
Remove plugs (4) if necessary.

Check orifice for obstructions or dirt.
Clean all parts and inspect spools and
bores for wear, scoring or other damage.
If renewal is necessary, body and spools
must be renewed as an assembly. Free
length of stand-by pressure spring (13)
should be 0.966 inch (24.536 mm) and
compressed length should be 0.930 inch
(22.860 mm) at 8.8-10.8 lbs. (39.1-48.0
N). Free length of high pressure spring
(21) should be 1.402 inches (35.611 mm)
and compressed length should be 1.178
inches (30.0 mm) at 123.3-150.7 lbs.
(548.5-670.3 N).

Reassemble by reversing disassembly
procedure. Tighten orifice (7) to 20-25
in.-lbs. (2.3-2.8 N-m) torque. Use aD
new '*0'* rings and lubricate all moving
parts with clean Hy-Ttan Plus oil. Install
at^usting screw (25) and adjusting plug
(23) exact number of turns recorded
during removal. Use new " 0 " ring (2)
and gasket (3) when installing on piston
pump. Tighten compensator to pump
bolts to a torque of 60-70 in.-lba (6.8-7.9
N-m).

245. OVERHAUL GEAR PUMP.
Place index marks across the three sec-

tions of pump to aid in reassembly. Un-
bolt and remove rear cover (17—Fig.
250). Index gear teeth (13 and 14) to re-
tain wear pattern, then remove drive
(13) and driven (14) gear. Remove pump
body (12) from front cover (5). Remove
wear plate (11), Tfeflon seal (10) and rub-
ber seal (9) from front cover (5).

Check gears for excessive wear or
damage. Chedc bushing contact surfaces
of gear shafts for excessive wear and
check inside surface of pump body (12)
where gears rotate, for scratches or ex-
cessive wear. Check wear plate (11) and
surface of rear cover where gears con-
tact. If any excessive wear or damage
is found, pump must be renewed as a
complete assembly.

Reassemble by reversing disassembly
procedure. Use new '*0** rings, rubber
seal and Ibflon seal upon reassembly. In-
stall wear plate (11) with oil grooves
toward top. Make sure gear index marks
and pump sections align. Tighten retain-
ing bolts (1) to 16-18 ft.-lbs. (22-24 N • m)
torque. Install splined coupler (3) on
piston pump and use new **0" ring (4)
when reassembling gear pump to piston
pump and tighten mounting bolts to
16-18 ft.-lbs. (22-24 N • m) torque.

246. After reinstallation of dual
pump on tractor, run pressure checks

Ftg. 250—Exploded vtew of gear type hydraulic
pump section of dual pump.

1. Ferry head screw
2. Pump assy. U. Wear plate
3. Coupler 12. Pump body
4. "O" ring 13. Drive gear
5. Pront cover 14. Driven gear
6. Bushings 16. "0" ring
7. Dowels 16. Bushings
8. *'O" ring 17. Rear cover
d. Rubber seal 18. Short screw

10. Teflon seal 19. Long screw

and ac^ustments as outlined in TEST
section, paragraphs 223 through 226.

HYDRAULIC SYSTEM FILTER

Models 2090, 2290, 2094
and 2294

247. DUAL nLTERS. Ib service
hydraulic filters on Model 2090, 2290,
2094 and 2294 tractors, refer to
paragraph 25 in POWER STEERING
SYSTEM section.

248. BYPASS RELIEF VALVE. Tb
renew the hydraulic filter bypass relief
valve (12—Fig. 251), refer to paragraph
25 in POWER STEERING SYSTEM
section.

249. CHARGE SYSTEM REGULA-
TOR. Ib remove the charge system
pressure regulator valve, first drain
transmission oil. Refer to Fig. 251 and
remove steering pump tube (6). Unbolt
and remove manifold cover (1) and gas-
ket (2), then unbolt and remove charge
regulator valve and gasket (3 and 4).

Reverse the removal procedure and in-
stall new charge regulator valve using
new gasketa Tighten regulator valve re-
taining cap screws to a torque of 35-42
ft.-lbs. (48-57 N • m). Tighten manifold
cover bolts to a torque of 35-42 ft.lbs.
(48-57 N • m). Refill transmission with
Hy-Tran Plus oil and bleed system as
outlined in paragraph 25.

250. TRANSMISSION HYDRAUUC
OIL SCREEN. Ib clean or renew
transmission hydraulic oil screen, first
drain transmission and remove charge
system relief valve as outlined in
paragraph 249. Disconnect gear and
piston pump supply tube, reverse idler
lube tube (15—Fig. 251), if so equipped,
or master clutch lube tube (16), if so
equipped. Disconnect transmission lube
tube (5), charge pump supply tube and
remote valve supply tube. Unbolt and
remove manifold (7) and gaskets (8)
along with dual filter assembly (items
10 through 12). Remove transmission
hydraulic oil screen (9).

Clean or renew screen and install
assembly by reversing removal pro-
cedure. Use new gaskets and tighten
manifold bolts to 35-42 ft.-lbs. (48-57
N * m) torque. Fill transmission with new
Hy-Tran Plus fluid and bleed power
steering and brake systems as outlined
in paragraphs 25 and 185. Check for
leaka

Models 2390, 2590, 2394
and 2594

251. DUAL FILTERS. Ib service or
renew hydraulic filters on Model 2390,
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2590, 2394 and 2594 tractors, refer to
paragraph 25 in POWER STEERING
SYSTEM section.

252. BYPASS RELIEF VALVE. Tb
renew the hydraulic filter bypass relief
valve (4—Fig. 252), refer to paragraph
25 in POWER STEERING SYSTEM
section.

253. CHARGE SYSTEM PRESSURE
REGULATOR. If filters look flattened
because of excess pressure in transmis-
sion cavity, hydraulic controls feel soft
or operate erratically or pressure flow
compensated pump makes noise, chai::ge
system pressure relief valve (10—Fig.
252) must be renewed.

With dual hydraulic filters removed,
unbolt and remove relief valve in bore
of transmission above filters. Renew
valve and install filter assembly as
outlined in paragraph 251.

254. TRANSMISSION OIL SCREEN.
Ib clean or renew transmission oil
screen (2—Fig. 253), tractor must be
split between torque tube and transmis-
sion housing as outlined in paragraph
142. Clean or renew oil screen (2) and
reconnect tractor halves using new
gasket (3).

REMOTE HYDRAULIC VALVES

All model tractors may be equipped
with one to four remote valve circuits,
located on the left hand side of the trac-
tor. The following removal, instaUation
and overhaul procedures pertain to a
single remote valve circuit. Multiple cir-
cuit procedures are identical. See Figs.
254 and 255 for linkage and schematic
flow diagram of remote hydraulic valve
system. Some models may be equipped
with a variable flow control for each
remote valve circuit. The control in-
creases or decreases hydraulic flow to
the remote couplings from 24 gpm to 3.5
gpm (90.8 to 13.2 L/min.).

255. REMOTE VALVES DETENT
RELEASE. Before proceeding with
test, disconnect all remote valve control
cables at bellcranks on valves and make
certain all cables move freely and
smoothly, then reconnect control cables
to bellcranks. Move stops on control
levers away from lever slots to aUow
levers to move completely forward into
float position.

Move each lever to forward detent
position, connect a spring scale to lever.

CASE/INTERNATIONAL

Force required to move lever to float
position must be 16 to 18 lbs. (71 to 80
N). If force is not correct, see Fig. 256,
loosen locknut on adjustment screw and
tum acyustment screw clockwise to in-
crease force; counterclockwise to
decrease force. When adjustment is
made, tighten locknut. Repeat test and
a^ustment for each remote lever.

Ib check and adjust remote lever
release pressure, connect inlet hose of
flowmeter to bottom breakaway coup-
ling on circuit to be tested. Connect
outlet hose of flowmeter to breakaway
coupling on same circuit. Run engine at
2100 rpm, and with oil at operating
temperature of approximately 120° F
(49° C), fully open flow valve on
flowmeter. Move remote lever, on circuit
being tested, to forward detent position.
I\im flow control on circuit being tested
fully counterclockwise (maximum flow
position). Turn load valve on flowmeter
clockwise while observing flowmeter
pressure gage, until remote lever on con-
sole automatically returns to neutral
position. Lever should automatically
return to neutral position at 1900 psi
(13100 kPa). If lever does not return to
neutral at this pressure, loosen smaU

16.

Ck>ver
Gasket
Charge system
pressure regulator
Gasket
Lube tube
Steering pump
return
Manifold
Gaskets
Transmission oil
screen
Filters
Stud
Bypass valve
Gasket
Cover
Lube tube
(mechanical shift
models)
C-1 clutch lube tube
(power shift
models)

Fig. 251—Schematic and exploded view of hydraulic niter system on Model 2090 and 2290 tractors. Except for cover and gasket (1 and 2) Models 2094
and 2294 are similar.
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locknut on acyustment screw (Fig. 257)
and turn adjustment screw clockwise to
increase return pressure; counterclock-

Flg. 252—Exploded view of dual hydraulic system
flltera on Model 2390, 2590, 2394 and 2594

tractora.
1. Wing nut
2. Waaher 7. Gasket
3. Filters 8. Ck>ver
4. Bypass valve 9. Plugs
6. Stud 10. Charge system

wise to decrease return pressure. When
correct pressure is obtained, tighten
locknut. Repeat test and ac^ustments, if
necessary, on all remote levers.

256. REMOTE FLOW CONTROLS.
With all previous pump pressures, valve
operations and control acyustments in
acceptable conditions, run engine at
2100 rpm, and with oil at operating
temperature of approximately 120° F
(49° C), turn flow control valve on cir-
cuit being tested, fully counterclock-
wise (maximum flow position). Move
and hold remote lever on same circuit
to forward detent position. Adjust load
valve on flowmeter to 1700 psi (11720
kPa). Flow on flowmeter must not be

6. Stud pressure regulator

Fig. 253—View of tranamlsalon hydraulic oil
acraen on Model 2390, 2590, 2394 and 2594

tractora.
1. Tnmsmission case
2. Oil screen 3. Gasket

less than 20 gpm (75.7 L/min.) for Model
2090, 2290, 2094 and 2294 tractors; 23
gpm (87.1 L/min.) for Model 2390, 2590,
2394 and 2594 tractors. If flow is less
than specified, check and/or overhaul
remote valve as outlined in paragraph
258.

257. R&R REMOTE VALVE. Ib
remove remote valve, place a container
below valve to catch any oil drainage.
Disconnect aU hydraulic oil tubes from
valve. Remove hydraulic tube from
pump compensator to remote valve
(2—Fig. 255) for valve removal con-
venience. Disconnect lever control
linkage by removing pins (7—Fig. 254)
connecting lever cables to spool
bellcrank. If equipped, disconnect
cables connecting flow control knob
(19). Unbolt and remove remote valve.

Install by reversing removal pro-
cedure. Use new "0** rings on all
hydraulic fittings. Tighten mounting
bolts to 18-20 ft.-lbs. (24-27 N-m)
torque.

258. OVERHAUL. With valve
removed from tractor as outlined in
paragraph 257, remove inlet and outlet
connectors and '*0*' rings from inlet
cover (5—Fig. 258). Remove compen-
sator inlet fitting (1), '*0'' ring (2), re-
tainer (3), spring (4) and ball (6). Remove
nuts and washers and remove inlet
cover (5) from body. Remove the three
metal shims (9) and four '*0" rings (8)
from cover. Remove valve seat (7), if
necessary, pushing from outside of
cover.

Fig. 254—View of remote valve control and flow
control linkage used on all models. Single remote

valve shown.
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

Knob
Remote valve lever
Bearing
CUp
Yoke
Cable
Pin
Pins
BeUcrank
Yoke
Eyebolt

12.
13.
14.

15.
16.
17.
18.
10.
20.

Locknut
Set screw
Flow control knob
(models so
equipped)
Knob shaft
Flexible shaft
Pin
Set screw
Valve knob
Remote valve

Fig. 255—Schematic view of
remote valve hydraulic com-
ponent parts. Insert "A" la
for Model 2390, 2590, 2394
and 2594 tractors. Single

remote valve shown.
1. Remote valve
2. Tube from compensator
3. Remote valve supply

tube
4. Regulator/flow divider
6. Return tube
6. CktupUng supply &

return hoses
7. Coupling

\
TO HITCH VMVt
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NOTE: If multiple remote valves are being
overhauled, separete valves and remove
shims (9) and ' *0" rings (8) from between
each valve.

Remove end cover (23) and remove
shims (9) and "O" rings (8) from end
cover. Remove linkage pins (8—Fig. 254)
and bellcrank (9) from eyebolt (11). In-
dex eyebolt depth in valve body, loosen
locknut (12) and remove eyebolt (11).
Unbolt and remove dust cover (36—Fig.
258), retainer (37) and filter (38) from
body. If equipped, loosen set screw
(18—Fig. 254) and remove flow control
knob (19). Remove flow control housing
(items 24 through 32—Fig. 258), spool
(33) and springs (34 and 35) from body.

Remove set screw (32), roll pin (28)
and disassemble flow control housing
(items 24 through 31). Index and remove
detent plug (70 and 71), spring washers
(69), then unbolt and remove detent
plug housing (A). Remove the seven de-
tent balls (63) from housing, then push
out piston (items 64 through 68), toward
outside of housing using a 7/16 x 6 inch
(11 X 152 mm) nylon or equivalent rod.
Remove ball retainer (62), spring
washers (61) and spacer (60) from hous-
ing. Remove the two small **0'* rings
(46) and large '*0" ring (49) from
housing.

Fig. 256—View of remote vaives showing ad/uat-
ment screws for setting fioat detent force. Refer

to text.

Press on spring retainer (44) and
remove shaft detent (59). Keeping spool
(39) from turning, place a small punch
through hole in coupler (45) and
unscrew coupler out of spool (39),
removing coupler (45), spring retainers
(41 and 44), spring (42) and spacer (43).
Remove '*0**ring3 (40) and (22) and sUde
spool out towards bottom of body.

Remove primary shuttle housing
(items 16 through 21). Remove second-
ary shuttle and ball (items 12 through
15). Remove adjusting screw and
locknut (57 and 58), spring (56), pin (55)
and poppet (52).

Clean and inspect all parts for ex-
cessive wear or other damage. Inspect
spool (39—Fig. 258) and bore of valve

2(—S

Fig. 258—Expioded view of typiaei remote valve ueed on aii modeie. ineert "A " le expioded view of

Fig. 257— View of remote valves showing edfuet-
ment ecrew to eet neutral return releaee preesure.

Refer to text.

1. Inlet fitting
2. "O" ring
3. Retainer
4. Spring
6. Inlet cover
6. BaU
7. Seat
8. "O" rings
9. Shim (3)

10. Plug
11. Orifice
12. BaU
13. "O" ring
14. "0" ring
16. Plug
16. "O" ring
17. Seat
18. BaU

19. "0" ring
20. "0" ring
21. Housing
22. "0" ring
23. Front cover
24. Dust cover
26. Flow control

housing
26. *'O" ring
27. Adjusting shaft
28. Pin
29. Teflon ring
30. "O" ring
31. Control tube
32. Screw
33. Flow control spool
34. Spring (outer)
36. Spring (inner)

detent housing componente.
36. Dust cover
37. Retainer
38. FUter
39. Valve spool
40. "O" ring
41. Retainer
42. Spring
43. Spacer
44. Retainer
46. Coupler
46. "O" ring (2)
47. Plug
49. "O" ring
60. Detent housing
51. PUot seat
52. Poppet
53. "O" ring
64. Back-up ring

66. Pin
66. Spring
57. Scr«w
68. Locknut
59. Pivot shaft
60. Washer
61. Spring washera
62. BaU retainer
63. BaUs(7)
64. Back-up ring
66. "O" ring
66. Piston
67. "O" ring
68. Back-up ring
69. Spring washers
70. FUter
71. Ac^usting plug
72. Locknut
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SERVICE MANUAL Paragraph 258 Cont.

body for wear, scratches, scoring or
nicks and burrs. If damage is present,
spool and valve body are not available
separately. Renew other parts as
necessary. Use new **0" ring3, seals and
filter (38) upon reassembly. Lubricate
'*0*' rings with petroleum jelly and aU
moving parts with clean hydraulic oil.

Reassemble by reversing disassembly
procedure, paying attention to the
foUowing: Tighten primary shuttle hous-
ing in valve body to 3-6 ft.-lbs. (4-8
N * m) torque. Free length of centering
spring (42) is 2.50 inches (63.50 mm) and
compressed length is 1.375 inches
(34.925 mm) at 18-22 lbs. (80-98 N). Use
Loctite 271 or equivalent on detent
pivot coupling (45) and tighten to 6-10
ft-lbs. (8-14 N• m) torque. Tighten de-
tent housing to valve body cap screws
to 6-10 ft.lbs. (8-14 N • m) torque. Install
hardened washer (60) over detent pivot
shaft. Install a spring washer (61), con-
cave side against hardened washer (60),
then second spring washer with convex
side against first washer and third
spring washer with concave side against
second spring washer. See Fig. 259. In-
stall ball retainer (62-Fig. 258), flat side
against spring washer and install the
seven balls (63) on retainer (62). Install
piston (66) with new rings (64, 65, 67
and 68).

NOTE: Teflon rings (64 and 68) must be
on outside ends of piston.

Concave surface of piston (66) must
seat against detent balls. Install concave
springs (69) with first spring concave
surface against piston, then alternating
as previously described and referring to
Fig. 259. Install indexed detent plug and
locknut (70, 71 and 72—Fig 258). Install
poppet assembly (items 51 through 58).
Poppet spring free length is 1.050 inch
(26.670 mm) and compressed length
should be 1.000 inch (25.40 mm) at 8.5
to 10.5 lbs. (38-47 N).

NOTE: Preioad on reiief poppet wiii have
to be adjusted for neutrai return of control
iever as outlined in paragraph 255.

Install and tighten shuttle seat
assembly (items 12 through 15) to 3-5 ft.-
lbs. (4-7 N * m) torque.

FIRST SPRING WASHER
A

Install **0" ring and Tfeflon seal on
flow adjusting shaft (27) with Tfeflon seal
toward top of shaft. Lubricate rings
with petroleum jelly and install shaft
with screw hole end into threaded end
of housing (25). Align roll pin hole of
shaft with center of top slot in housing.
Install pin (28) until it bottoms. Shaft
must turn freely from stop to stop
without pin hitting side wall of housing.
Remove pin if it hits side, rotate shaft
one turn and reinstall and center pin.
TYim shaft counterclockwise until pin
hits housing, install flow control tube
(31) in housing, flat groove end first, and
align groove with matched flats of ad-
justing shaft. See Fig. 260.

Fig. 260—View of flow control adjusting shaft
ahowing proper alignment of flats on shafts. Refer

to text.

THIRD SPRING WASHER

SECQND SPRING WASHER '
Fig. 259—Cross-sectional view of detent housing
showing spring washer placement. Refer to text.

TEST AND LOAD FIXTURE
CAS-1455

Fig. 261—Illustration of CAS-1455 load test fixture
used for hydraulic hitch tests on Model 2090,2290,

2094 and 2294 tractors.

Fig. 262—Teat fixture for
Models 2390,2590,2394 and
2594 can be fabricated from
5/16 Inch (7.94 mm) flat stock
using dimensions listed.
Weld all seams inalde and
outside with a minimum of Vk
Inch (6.35 mm) fillet weld.

A. 1.0 in. (26.4 mm)
B. 2.5 in. (63.5 mm)
C. 4.0 in. (101.6 mm)
D. 5.5 in. (139.7 mm)
E. 8.0 in. (203.2 mm)
F. 10.5 in. (266.7 mm)
G. 18.0 in. (457.2 mm)
H. 39.0 in. (990.6 mm)

NOTE: it is possibie to instaii fiow controi
tuiM in housing 180 degrees out. The open-
ing in the fiow controi tube must be aligned
with opening in shaft housing.

Use Loctite 271 or equivalent on cap
screw (32—Fig. 258), install and tighten
to 6-10 ft.-lbs. (8-14 N • m) torque while
securing shaft in a vise to prevent bend-
ing roll pin. Outer flow control spring
(34) free length is 2.401 inches (60.985
mm) and compressed length should be
1.01 inches (25.654 mm) at 30.6 to 34.9
lbs. (136-155 N). Inner flow control
spring (35) free length is 2.218 inches
(56.337 mm) and compressed length
should be 1.01 inches (25.654 mm) at
15.6 to 18 lbs. (70-80 N). Install flow con-
trol spool, small end first into valve
body. Install flow control assembly and
tighten to 18-22 ft.-lbs. (24-30 N • m)
torque. Balance of reassembly is reverse
of disassembly.

HYDRAULiC
HiTCH SYSTEiVi

All tractors may be equipped with a
hydraulic 3-point hitch system. Model
2090, 2290, 2094 and 2294 tractors are
equipped with a single cylinder
operated rockshaft arm, see Fig. 278 or
279; Model 2390, 2590, 2394 and 2594
tractors are equipped with a dual
cylinder operated rockshaft arm, see
Fig. 280. Hydraulic hitch systems on all
models receive hydraulic power from
the piston type pump after passing
through the regulator/flow divider
valve. AU models so equipped have both
position and sensing controls. The hitch
position control is used to lift and lower
implements and to select the working
depth of soil entering implements. The
sensing control is used to fmd sensitivity
of implements control of load or draft
on implement due to keep implement at
a constant working depth through
variable field conditions.
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Paragraphs 259-260 CASE/INTERNATIONAL

TROUBLESHOOTING
HITCH SYSTEM

All Models

259. The following are symptoms
which may occur during operation of
hydraulic hitch system. By using this in-
formation in coryunction with the Ad-
justment, R&R and Overhaul informa-
tion, no trouble should be encountered
in servicing the hydraulic hitch system.

1. Draft arms will raise and lower but
sensing does not work.
A. Operating procedure incorrect

(see Operators Manual).
B. Incorrect tire pressure.
C. Draft arm height acyustment

incorrect.
D. Incorrect amount of front or

wheel weights installed.
E. Sensing linkage not ac^usted

correctly.
F. Draft spring tension incorrect.

2. Draft arms will raise but do not
cancel.
A. Valve lockout linkage incorrectly

adjusted.
B. Follow-up linkage incorrectly

adjusted.
3. Oscillation of draft arms with e n ^ e

running or draft arms lower when
engine is stopped.
A. Hitch control valve or rockshaft

cylinder not operating correctly.
4. Draft arms will not raise.

A. Tractor hydraulic system not
operating correctly.

B. Hitch control cables disconnected
or incorrectly acyusted.

C. Hitch control valve lowering
piston not operating correctly.

Fig. 264—View of hydraulic
hitch position and draft sens-
Ing control linkage used on

all models.
1. Position control hand

lever
2. Quadrant
3. Quadrant stop knob '
4. Cable
5. Position control valve

lever
6. Draft sensing hand lever
7. Cable
8. Sensing control valve

lever
9. Draft control housing

D. Rockshaft piston and cylinder
not operating correctly.

Draft arms will not lower.
A. Hitch control cables

disconnected or incorrectly
acyusted.

B. Hitch control valve spool control
linkage broken or disconnected.

C. Rockshaft cylinder(s) or hitch
control valve not operating
correctly.

D. Lowering piston of hitch control
valve not operating correctly.

E. Rockshaft piston and cylinder
not operating correctly.

TESTING

All Models

260. HITCH SYSTEM CHECK. Install
test fixture (Fig. 261) (CAS-1455) for

Fig. 263—Test fixture for
Model 2390, 2590, 2394 and
2594 tractors mounts under
crossbar and pulls rearward,
stretching wishbone springs.
Pressure gage Is No.

CAS-10117.

Model 2090, 2290, 2094 and 2294 trac-
tors or test fixture shown in Figs. 262
and 263 for Mod*-' 2390, 2590, 2394 and
2594 tractors. Install an Owatonna
17-1/2 ton (158.7 Mg) ram and 0-3000 psi
(0-20625 kPfei) pressure gage (CAS-10117)
to testing fixture. Lower draft arms ancl
pull sensing lever (6—Fig. 264) to reai*
for maximum sensing position. Stan;
engine and pull hitch lever (1) towardl
rear until draft arms just start to raise.
At the moment the draft arms move up,
hitch lever (1) should be near center
position on console between full raise*
and full lower. Slowly pull hitch lever (l]i
to rear; lever and draft arms should
reach full raise position simultaneous-
ly. If not, atyust hitch lever cable (4]
length (paragraph 267) until correct
operation is obtained.

Tb check pounds of puU needed to
operate the sensing mechanism of the
hitch, use test fixtures to pull sensing
cross shaft to rear.

NOTE: Model 2090, 2290, 2094 and 2294
tractors have an 800-1000 lbs. (3559-4448 N)
spring preload that will need 1000-1200 lbs.
(4448-5338 N) of pull to actuate httch; Model
2390, 2590, 2394 and 2594 tractors have a
1300-1500 lbs. (5783-6672 N) spring preload
that will need 1500-1700 lbs. (6672-7562 N)
of pull to actuate the hitch. Using the
Owatonna 17-1/2 ton (158.7 Mg) ram, 900 lbs.
(4003 N) of pull is equal to 255 psi (1758 kPa)
on gage for Models 2090, 2290, 2094 and
2294; 1400 lbs. (6228 N) of pull Is equal to
390 psi (2689 kPa) on gage on Models 2390,
2590, 2394 and 2594.

Start engine, lower draft arms and put
sensing lever to maximum sensing posi-
tion. Slowly puU the hitch lever to rear
until draft arms just start to raise. With
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SERVICE MANUAL Paragraphs 261-263

sensing cross shaft pulled to rear with
fixture, hitch must sense between
227-283 psi (15654592 kPa) for Model
2090, 2290, 2094 and 2294 tractors or
365-420 psi (2517-2895 kPa) for Model
2390, 2590, 2394 and 2594 tractors. If
draft arms raise slightly then stop, in-
crease tension on sensing crossbar us-
ing fixture. Draft arms must raise sligjit-
ly and stop each time pressure is in-
creased. When pressure is released,
draft arms must lower. If specified
pressures did not obtain acceptable
operation, sensing linkage will have to
be ac^usted as outlined in paragraph
263.

ADJUSTMENTS

Models 2090, 2290, 2094
and 2294

261. SENSING SPRING PRELOAD.
Set coiTect tire pressures. Lower draft
arms fully. Distance from ground to
center of draft arm balls should be 8
inches (203.2 mm). Adjust if necessary
by turning tumbuckle(s) on lifting links.
Remove drawbar. Loosen nuts on both
spring adjusting eyebolts (4— Fig. 265)
or U-bolts (4A). With test fixture
(CAS-1455), hydraulic ram assembly and
gage installed, operate ram until 255 psi
(1785 kPa) registers on gage. On Models
2090 and 2290, pull eyebolts rearward
until they contact cross bar; tighten
outer nut (2), then tighten inner nut (3)
to 120-150 ft.-lbs. (163-203 N • m) torque
while maintaining 255 psi (1758 kPa)
reading on gage.

On Models 2094 and 2294, puU U-bolts
(4A) rearward until they contact cross
shaft (1). Tighten fiange nuts evenly un-
til U-bolts are snug against cross shaft.
Then, tighten locknuts on each U-bolt
to a torque of 200-250 ft.-lbs. (271-339
N • m) while maintaining 255 psi (1758
kPa) reading on gage.

Fig. 266—Exploded view of
wlahbone apring mounting
bracketa and adjuating
acrewa uaed on Model 2390,
2590, 2394 and 2594 tractora.

1. Crossbar
2. Wishbone springs
3. Mounting bolts (2)
4. Outer bolt (2)
6. Set screw
6. Spring bar
7. Lockbolt
8. Locknuts (4)

Models 2390, 2590, 2394
and 2594

262. SENSING SPRING PRELOAD.
Set correct tire pressures. Lower draft
arms fuUy. Distance from ground to
center of draft arm balls should be 8
inches (203.2 mm). Adjust if necessary
by turning turnbuckle (3) on lifting
links. Loosen all lock bolts in drawbar
bracket (see Fig. 266). Tighten wishbone
spring to spring bar bolts (3) to 580-696
ft.-lbs. (787-944 N) torque. With testing
fixture, Owatonna 17-1/2 ton (158.7 Mg)
ram and 0-3000 psi (0-20625 kPfei)
pressure gage (CAS-10117) installed as
outlined in paragraph 260, turn set
screw (5—Fig. 266) against spring bar (6)
until cross plate (1) is against axle hous-
ing stop. Loosen set screw (5) until a
0.005 inch (0.127 mm) clearance is ob-
tained between cross shaft plate and ax-
le housing stop. Correct sensing spring
preload is 1300-1500 lbs. (5783-6672 N)
which registers as 390 psi (2689 kPSa) on

Fig. 265—Exploded view of
aanaing apring mounting
bracketa and adluatlng
eyabon uaed on Model 2090
and 2290 tractora. One half
ahown. Modela 2094 and
2294 are aimllar excagH (A
bona(4A)arauaadlnpiieaof

eyaboHa.
\. Croas shaft
2. AcUustingnut
3. Locknut
4. Eyebolt

4A. U-bott
5. Unk
6. Washer
7. Snap ring
8. Spacer
9. Pin

10. Nut
U. Sensing spring
12. Bolt
13. Lockwasher
14. Spacer '

pressure gage. Adjust set screw (5) with
390 psi (2689 kPa) pressure applied to
fixture until 0.005 inch (0.127 mm)
clearance between cross shaft plate and
axle housing stop is obtained. Turn
outer lock bolts (4) until finger tight,
then tighten locknuts. Turn center lock
bolt (7) until finger tight and tighten
locknut. Tighten center set screw
locknut.

All Models

263. SENSING LINKAGE. Place
sensing control hand lever in maximum
sensing position. Drain oil from cover of
draft control housing which should be
approximately 1 gaUon (3.78 L), then
remove cover and acyust set screw on
sensing shaft (1—Fig. 277) until signal
amplifier link in draft housing is parallel
with front of draft control housing. See
Fig. 267.

MUST BE PARALLEL

WITH HOUSING

Fig, 267'-~Wtth aanaing lever In maximum poat-
tlon,at^uaiaeiacraw to place algnalampUfhr arm

parallel to front edge of box.
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264. DRAFT ARM FULL RAISE. Tb
adjust the draft arm full raise position,
place sensing hand control to full sens-
ing position, disconnect the hitch con-
trol cable (4—Fig. 264) from control
lever (1) on draft control console. Refer
to Fig. 268 and make certain timing
marks on follow-up cam align with tim-
ing mark on housing. If timing marks do
not align, follow-up linkage inside
transmission housing must be ac^usted
by first removing pto assembly as out-
lined in paragraph 202 or 220. On Model
2090 and 2290 tractors check position
on sensing linkage follow-up lever and
adjust if necessary so that yoke pin hole
is 6.56 inches (166.62 mm) from end of
transmission case (see Fig. 269). Discon-
nect lower cable yoke from follow-up
lever and ac^ust follow-up lever until
timing marks in draft control housing
align and reconnect cable.

On Models 2094 and 2294, refer to Fig.
270 and loosen jam nuts on acyusting
rod for the follow-up lever. Disconnect
lower rod bearing from outer sensing
lever. Move outer sensing lever until tim-
ing marks on follow-up cam and draft
control housing are aligned. Ac^ust
lower rod bearing on adjusting rod as re-
quired and reconnect to outer sensing
lever.

On Model 2390, 2590, 2394 and 2594
tractors refer to Fig. 271 and check
length of lower foUow-up rod. Liength
must be 8.5 inches (215.9 mm) from

Fig. 268—Timing marks In linkage box should
align as shown. Refer to text.

center to center of rod ends. Disconnect
and adjust upper rod length untU tim-
ing marks in draft control housing align.
Tighten all jam nuts. Reinstall pto
assembly.

On all models, start engine, raising
draft arms to fully raised position, then
stop engine. Draft arms must have 1-1/2
to 2 inches (38-51 mm) additional up-
ward travel when lifted by hand. If not,
tum offset trunnion (see Fig. 272) to
move pin of valve lockout link toward
end of slot (rearward) to increase the
amount of draft arm travel; or move
trunnion away from end of slot (for-
ward) to decrease draft arm travel.
Recormect hitch control cable to control
lever on console and reinstall draft con-
trol housing cover.

265. CONTROL SPOOL STROKE. Tb
adjust control spool stroke, refer to Figs.
273 and 274, start engine and raise draft
arms fully, then lower arms about % the
way downward and stop engine. On
models without cover cap screw
(19—Fig. 273), remove spring cover (15)
and using a depth micrometer, measure
length of valve spool from end of spool
to flange of vaJve body and record
measurement (see Fig. 274). Start
engine, move hitch control lever slowly
toward raise position until draft arms
just start to raise, then stop arm move-
ment and stop engine. Remeasure spool
length. Subtract first measurement from

second measurement. Difference should
be 0.007-0.015 inch (0.178-0.381 mm).
If specifications are not correct, support
draft arms in raise position, remo^^e
cover (30—Fig. 276), and remove lower-
ing piston assembly (25 through 29).
Refer to Fig. 275 and adjust lowering
piston screw (25—Fig. 276) to increasse
or decrease lowering spool travel.

266. On models with control spoi:)l
cover equipped with cap screw (see in-
sert Fig. 273), start engine. Fully raise
draft arms, then lower them to centcsr
position. Remove cap screw (19) from
spool cover, install a 1/4-20 x 3 inch full
thread bolt until it just contacts the
valve spool. Set up a dial indicator on
the bolt installed, preload and then zero
indicator. T\im bolt clockwise until draj't
arms just start to lower and record
reading on dial indicator. Readjust dial
indicator to zero and move hitch contrt^l
hand lever one inch (25.4 mm) toward
raise position. Tum installed bolt
counterclockwise until draft arms just
start to raise and record reading on dial
indicator. Subtract first reading from
second. Difference must not be more
than 0.007-0.015 inch (0.178-0.381 mm).
If specifications are not correct, acyust
lowering piston screw (25—-Fig. 276) as
previously outlined in paragraph 265,
Recheck and ac^ust as necessary until
correct control spool travel is obtained.
On models with cap screw in spool

Fig, 270—View showing
sensing Iinkage on Models

2094 and 2294.

OUTER SENSING LEVER

Spacer

Upper Rod —^

Adjust Length Until
Timing Marks Are Aligned

VALVE LOCKOUT LINK

DECREASE TRAVEL

Lower Rod
INCREASE TRAVEL

OFFSET TRUNNION | ~n

Fig. 271—Horizontal rod center-to-center length *̂*-̂ ^ LOCKOUT ARM |
Fig. 269—Set followHip lever to dimension shown muat be 8-1/2 Inches (215.9 mm), then vertical rod Fig. 272—Adjust eccentric nut to change uppei-
to correctly adiust cal^ length on Models 2090 must be adiusted to align timing marks, as shown limit of draft arm height. Refer to text for

and 2290 tractors. In Fig. 268. procedure.
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SERVICE MANUAL Paragraphs 267-270

cover, renew seal (18—Fig. 273) upon
reassembly.

267. CONTROL CABLES. Put hitch
control hand lever (1—Fig. 264) to full
raise position. Disconnect clevis pin at
draft housing control lever (5). With
control lever (5) in full raise position
(fully counterclockwise), ac ĵust cable
length until clevis pin hole in cable
aligns with control lever (5). Install cot-
ter pins and tighten jam nuts.

Tb adjust draft cable, lower draft arms
fully, disconnect sensing cable clevis pin
from draft control housing lever (8).
Turn draft lever (8) counterclockwise
against the stop, put sensing hand con-
trol lever (6) in fully forward position
and adjust cable (7) length until clevis
pin hole aligns with draft control lever
(8). Install clevis pin, cotter pins and
tighten jam nuts.

268. LEVER FRICTION DISCS.
Refer to Fig. 264 and tighten locknut on
hitch control lever (1) disc until an ef-

16

Fig. 273^Explodad and achamatlc vlaw of
hydraulic hitch control valva and ralatad

comportanta.
1. Cotter pin
2. Tube
3. BaU
4. Gasket
5. Manifold
6. Plug
7. "O" ring
8. Plug
9. Oil tube

10. Clamp

n.12.
13.
14.
15.
16.
17.
18.
19.

Measure With

Hose
" 0 " ring
Control valve
Gasket
Cover
Clamp
Cover
Washer
Bolt

Micrometer

0.007 - 0.015 In.
(0.178 - 0.381 mm)

Travel

Fig. 274—Maaaura control valva apoot traval with
an accurata Instrument aa ahown. Remove lowar
covar and lowertng ptaton to meaaure overall
langth. Rafar to taxt for procedure and Fig. 275

for dlmanalona.

fort of 12-15 ft.-lbs. (56-67 N) of force is
needed to move lever. Tighten locknut
on draft control lever (6) disc until an
effort of 3-7 lbs. (13-31 N) of force is
needed to move lever.

HITCH CONTROL VALVE

All Models

269. REMOVE AND REINSTALL.
Refer to Fig. 273, drain transmission oil,
disconnect all hydraulic tubes from
manifold (5) and valve (13). Remove
clamps (10) and tube (11) and disconnect
spool from valve to draft control hous-
ing. Unbolt manifold (5) and separate
from hitch valve body (13).

Reinstall by reversing removal pro-
cedure. Use new **0" rings (12) between
manifold and valve. Check oil return
ball and seat for dirt and free action.
Tighten valve to manifold cap screws to
17-20 ft.-lbs. (23-27 N • m) torque. Use
new gasket (4). Tighten control valve
and manifold mounting cap screws to
35-42 ft.-lbs. (48-57 N • m) torque. Use
new " 0 " rings on hydraulic fittings. Fill
transmission with new Hy-Tran Plus
fluid.

270. OVERHAUL CONTROL VALVE.
With control valve removed and
separated from manifold, disassembly of
valve will be obvious after removal of
spool cover (15 and 17—Fig. 273) and ex-
amination of unit and referral to ex-
ploded view of valve in Fig. 276.

Clean and inspect all parts for scratch-
es, burrs or other damage. Spool (8) and
body (1) are not serviced separately. Use
new " 0 " rings and seals upon assembly.
Free length of spool return spring
should be 6.36 inches (161.5 mm) and a
compressed length of 4.05 inches (102.9
mm) at 13.5-16.5 lbs. (60-73 N). Lower-
ing poppet piston spring (29) free length
is 1.90 inches (48.26 mm) with a com-
pressed length of 1.63 inches (41.4 mm)
at 31-39 lbs. (138-174 N). Load check
spring (14) free length is 1.25 inches
(31.8 mm) with a compressed length of
0.750 inch (19.1 mm) at 7.7-9.4 lbs.
(34-42 N). Ball return spring (17) free
length is 0.654 inch (16.6 mm) with a
compressed length of 0.450 inch (11.4
mm) at 1.1-1.4 lbs. (5-6 N). Lubricate ail
moving parts with clean Hy-Tran Plus
fluid upon reassembly. Check and a4just
control spool travel as outlined in
paragraph 265.

LOWERING PISTON

Fig. 27S-'tttuatratlon and
graph ahowtng correct ad-
juatmant tangth of lowar
platon. Rafar to taxt for

procadura.

ADJUST LENGTH AS NEEDED
USE MICROMETER AND CHART

IF SPOOL STROKE IS TOO LONG
INCREASE OVER ALL DIMENSION

IF SPOOL STROKE IS TOO SHORT
DECREASE OVER ALL DIMENSION

if
is
tn (0

o z
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o t .008 .010 .016 .020

SPOOL TRAVEL (INCHES)
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All Models . i

271. OVERHAUL LOWER SENSING
LINKAGE. Figure 277 shows relative
positions of sensing linkage in linkage
box. Approximately 1 gallon (3.78 L) ol
fluid is contained in box. Ib drain box,
remove plug in bottom cover, then
remove cover for access to linkage. Most
of the linkage can be examined for
damage or wear without removal.
Disassemble only far enough to renew
damaged parts. Valve lockout arm (7)
should not have excessive clearance on
eccentric pivot nut (9). Cam follower
roller (14) should be a good fit on its
pivot pin.

Fbr ease of disassembly, remove re-
taining clip from pin (12) in valve spool
end (11). Spring on control valve spool
will pull spool end forward and release
tension on linkage. Retaining clips on
studs and links can then be removed as
necessary. Seals (2) should be renewed
if leaking, or when shafts are removed.
Install seals flush, with lips to inside of
box.

When reassembling, be sure linkage is
free from binding and does not interfere
with free movement of other linkage.
Refer to paragraphs 263 and 264 for ad-
justment procedure before bottom covei
is reinstalled.

ROCKSHAFT AND CYLINDER

Models 2090 and 2290

272. R&R AND OVERHAUL. Ib gain
access to hydraulic hitch rockshaft and
work cylinder assembly, first disconnect
lift links from upper lift arm (2—Fig.
278), then remove pto assembly as

Fig. 276—Exploded view of
hitch control valve used on all

modela.
1. Valve body
2. Snap ring
3. Plug
4. "O" ring
5. Pin
6. "O" ring
7. Throttle screw
8. Control spool
9. Spring

10. Washer
11. Snap ring
12. Seat
13. Ball
14. Spring
16. Seal ring
16. BaU
17. Spring
18. "O" ring
19. Connector
20. BaU
21. " 0 " ring
22. Back-up washer
23. Sleeve
24. "O" ring
26. A4justing screw
26. Back-up ring
27. "O"ring
28. Piston
29. Spring
30. Cover
31. Spacer

outlined in paragraph 202. Remove rear
pto shaft. Disconnect draft sensing
follow-up cable link (insert A) from
rockshaft (5). Remove snap rings (1 and
13) from rockshaft ends. Note timing
marks on rockshaft ends and lift arms
(2) and remove lift arms. Remove set
screws (6) from power arm (7), unbolt

and remove retainer (10), then drive
rockshaft out toward left of transmis-
sion housing and remove power arm (7).
Remove piston rod from piston, then
remove snap ring (15) and remove piston
and cylinder liner (items 16 through 23)
from transmission cavity.

Clean and inspect all parts for ex-
cessive wear, scoring, scratches or othcT
damage and renew as necessary. ][f
renewing bushings (4 and 11—Fig. 278),
small ID 2.379-2.382 inch (60.427-
60.503 mm) bushing (11) installs in righit
side of transmission housing; large ID
2.754-2.758 inch (69.952-70.053 mm)
bushing (4) installs in left side of
transmission housing. Install new '*0 *
ring (19) on piston (16) and the two back-
up rings (18 and 20) with concave sides
toward '*0" ring (19). Install new wear
rings (17 and 21) on piston. Use new '*0' *
ring (23) and install cylinder liner (22]i,
smaU OD first, into transmission cavity,
and secure with snap ring (15). Install
new seals (3 and 12) with lips toward in-
side. Reinstall rockshaft (5), small end
first, through !eft side bushing. Make
certain all timing marks align on power
arm (7) to rockshaft and lift arms (2) and
rockshaft. Reinstall draft sensing follow-
up cable and acyust as outlined in AD-
JUSTMENTS paragraphsof HYDRAULIC]
HITCH SYSTEM if necesary. Balance of
reassembly is reverse of removal.

Fig. 277-Exploded view of
sensing linkage In linkage

box.
t. Sensing shaft
2. Seals
3. Adjusting screw
4. linkage box
6. Plug
6. FoUow-up cam
7. Valve lockout arm
8. Valve lockout link
9. Eccentric pivot nut

10. Valve spool link
11. Valve spool end
12. Fin
13. Manual lever slide
14. Cam follower roller
16. Cam follower link
16. Pivot link
17. Slide trunnion
18. Manual shaft
19. Pivot block
20. Sensing pivot link
21. Stud
22. link pivot stud
23. AmpUfier arm
24. Sensing arm link
26. Pivot block
26. Sensing arm shaft
27. Gasket
28. Cover
29. Yoke, guide & spring
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Ftg. 278—Exptodad vtaw of
rockahaft and aaaoctatad
parta contalnad wtthtn
tranamlaalon houalng on
Modat 2090 and 2290

tractora.
Snap ring
lift arm
Seal
Bushing
Rockshaft
Set screws
Power arm
Bolt
Washer
Retainer
Bushing
Seal
Snap ring
Piston rod
Snap ring
Piston
Wear ring
Back-up ring
" 0 " ring
Back-up ring
Wear ring
Cylinder liner
" 0 " ring
Adjusting nut
Swivel pin

26. Clip
27. Clip
28. L
29.

p
Lock bolt
Adjusting end
Sensing cable
Guide
Spring
Bracket
Washer
Jam nut
Yoke
Pin
Sensing lever
Draft sensing assy.

Models 2094 and 2294

273. R&R AND OVERHAUL. Tb
remove the hydraulic hitch rockshaft
and work cylinder assembly, first
disconnect lift links from upper lift arms
and remove pto assembly as outlined in
paragraph 202. Remove rear pto shaft.
I)isconnect draft sensing linkage bracket
from rockshaft (5—Fig. 279). Remove
snap rings (1 and 13) from rockshaft
ends. Note timing marks on rockshaft
ends and lift arms (2) and remove lift
arms. Remove set screws (6) from power
arm (7), unbolt and remove retainer
(10), then drive rockshaft out toward
left side of transmission housing, remov-
ing power arm (7). Remove piston rod
from piston, then remove snap ring (15)
and remove piston and cylinder liner
(items 16 through 23) from transmission
cavity.

Clean and inspect all parts for ex-
cessive wear, scoring or other damage
and renew as necessary. When renew-
ing bushings (4 and 11), small ID
2.3805-2.3845 inches (60.465-60.566
mm) bushing (11) installs in right side of
transmission housing. Large ID
2.756-2.760 inches (70.002-70.104 mm)
bushing installs in left side of transmis-
sion housing. Install new **0'* ring (19)

on piston (16) and the two back-up rings
(18 and 20) with concave sides toward
"0** ring (19). Install new wear ring$ (17

Ftg. 279—Exploded vlaw of
rockahaftf cylinder and aena^
tng linkage contatnad tn
tranamlaaton houatng on

Modala 2094 and 2294.

and 21) on piston. Use new **0" ring (23)
and install cylinder liner (22), small ID
first, into transmission cavity and secure
with snap ring (15). Install new seals (3
and 12) with lips toward inside. Reinstall
rockshaft (5), small end first, through
left side bushing. Make certain aU tim-
ing marks align on power arm (7) to
rockshaft and lifter arms (2) to
rockshaft. Reinstall draft sensing
linkage and adjust as outlined in AD-
JUSTMENTS paragraphs of HY-
DRAULIC HITCH SYSTEM if necessary.
Balance of reassembly is reverse of
removal procedure.

Models 2390, 2590, 2394
and 2594

274. R&R AND OVERHAUL ROCK-
SHAFT CYLINDERS, Figure 280 shows
parts encased inside rear of transmis-
sion housing. Drain fluid from transmis-
sion and final drive. Cylinder caps (20)
and pressure lines can be removed
separately, from the bottom. A drain
pan should be placed under cap to catch
residual fluid. With cap off, cylinder
liner (16) with piston (12), wear rings (13
and 15) and * *U'' cap seal (14) can be re-
moved out the bottom of housing. Push-
rod (11) will stay up inside housing, since
clip (10) will retain it in power arm (9).
Piston can be removed from cylinder
liner after liner is removed. Check all
parts for wear or scoring and renew any
parts in question. Renew '*0'* rings,
wear rings and *'U" cup seals, making
sure open part of *'U*' on seal is in-
stalled on piston facing downward. In-

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
26.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Snap nng
Lift arm
Seal
Bushing
Rockshaft
Set screws
Power arm
Cap screw
Washer
Retainer
Bushing
Seal
Snap ring
Piston rod
Snap ring
Piston
Wear ring
Back-up ring
" 0 " ring
Back-up ring
Wear ring
Cylinder
" 0 " ring
Tliermal s^ety valve
Upper rod bearing
Locknut
Adjusting rod
Locknut
Lower rod bearing
Shaft
Outer sensing lever
Support
Inner sensing lever
link
Follow-up lever
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sert piston into cylinder liner, being
careful not to damage wear rings or seal.
A ring compressor wiU aid in installing
piston. Lubricate *'O** rings on OD of
liner and install assembly carefully in-
to housing until snap ring (18) makes
contact. Install "O" ring in cylinder cap,
lubricate **0'* ring and OD of cylinder
and carefully install cap. Tighten cap
screws to 150-180 ft.-lbs. (203-244 N • m)
torque. Lower draft arms to force
pistons to their lowest point in cylinders,
which will remove most of the air from
cylinders. Renew *'O" ring at fluid line
to cap cormection and tighten cap
screws to 17-20 ft.-lbs. (23-27 N-m)
torque.

275. R&R AND OVERHAUL ROCK-
SHAFT AND FOLLOW-UP LINKAGE.
Lift arms can be removed by removing
snap rings from ends of rockshaft.
Notice timing marks on arms and shaft,
which must be aligned when arms are
reinstalled. In order to gain access to
rockshaft or follow-up linkage, the pto
housing must be removed as outlined in
paragraph 220. With pto housing re-
moved, the cap screws and spacer
(21—Fig. 280) which attach vertical
f̂ oUow-up rod (22) to right power arm
should be removed next. Set screws (8)
in top of power arms (9) must be re-
moved before bumping rockshaft
toward right side of tractor. Catch power
arms as rockshaft is removed. Inspect
bushings (2 and 5) and if renewed, be
sure oil hole in bushing is aligned with
hole in transmission case. Install lip of
seals (3 and 4) toward inside. Inspect
pushrod seats (7) in power arms and
renew if necessary. Check assembled
center-to-center length of horizontal
rod (23), which should be 8-1/2 inches
(215.9 mm). If necessary to remove pivot
bolt for bellcrank (28), be sure copper
washer is installed against head of bolt
when reinstalling. Install rockshaft from
right side of tractor, being careful not
to damage bushings or seals. As power
arms are assembled on splines, holes for
set screws (8) must be aligned. Spacer
(21) should be reinstalled under upper
end of vertical follow-up rod (22).
Length of vertical rod aligns timing
marks of follow-up cam in lower linkage
box, so it should be changed only if tim-
ing marks are being adjusted with draft
arms fuUy lowered, ss outlined in
paragraph 264. Reinstall pto housing in
reverse order of removal and install lift
arms, making sure timing marks are
aligned.

REMOTE CYLINDER

276. OVERHAUL REMOTE WORK
CYLDTOER. Refer to Fig. 281 for ex-
ploded view of one of the commonly

Fig. 260—Exploded view of
rockshaft and associated
parts contained within
transmission houalng on
Model 2390, 2590, 2394 and

2594 tractora,
1. Rockshaft '̂
2. Bushing
3. Seal
4. Seal
6. Bushing
6. Retainer screw
7. Push rod seat
8. Set screw
9. Power arm

10. Retainer
11. Pushrod
12. Piston
13. Wear ring
14. "U" cup seal
15. Wear ring
16. CyUnder liner
17. " 0 " ring
18. Snap ring
19. "O" ring
20. Cylinder cap
21. Spacer
22. Vertical rod
23. Horizontal rod
24. Follow-up sensing levelr
25. Stud :
26. Washer
27. Washer
28. BeUcrank
29. Snap ring
30. Draft sensiiig asi^.

used cylinders, which may have center
bearing (5) renewable separately, or as
an integral part of gland (6). Wiper seal

(3) is installed with lip toward outside.
Tighten valve gland (18) to 33-42 ft.-lba
(44.7-56.9 N'm) torque. Back-up ring

Fig. 261—Exploded view of
work cylinder with collar type
hydraulic limit stop. Items 4
and 6 are not available

aeparat^y.
1. Piston rod
2. Stop coUar
3. Wiper seal
4. Bearing ring
5. Center bearing
6. Gland
7. Piston rod s ^
8. Back-up ring
9. "O" ring

10. Piston seal ring
11. Wear ring
12. Piston
13. 3/4 inch bolt
14. Cylinder barrel
15. Pushrod
16. Spring
17. Sleeve
18. Valve gland
19. Blocking piston
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(8) goes over OD of gland (6), with **0**
ring beneath it. Piston seal ring (10) goes
on piston (12) with **0" ring installed
under it. InstaO % inch bolt (13) in piston
rod (if removed) and tighten to 200-220
ft.-lbs. (271-298 N • m) torque. Gland (6)
should be tightened with a spanner
wrench to at least 100-200 ft.-lbs.
(136-271 N * m) torque.

CAB

REMOVE AND REINSTALL

All Models So Equipped

277. Tb remove the cab assembly, first
disconnect battery cables and remove
batteries and carrier. Disconnect throt-
tle cable from iryection pump, shut off
fuel supply valve and disconnect fuel
supply line and return line. Shut off
heater valve and disconnect heater
hoses. If so equipped, disconnect cable
from ground speed sensor. Disconnect
air conditioner hoses at quick couplers.
Identify and disconnect the four power
steering tubes from steering hand
pump. Disconnect brake drain line and
supply Mne. Disconnect front-wheel
drive shift cable, power shift wiring and
differential lock wires, if so equipped.
Disconnect gear shift cables and park
lock rod. Disconnect remote valve
cables and hitch control cables. Identify
and disconnect remote outlets from cab
panel. Disconnect clutch control cable
or inching pedal cable. Disconnect pto
control cable and left and right brake
lines. Disconnect engine wiring harness
from cab wiring harness at front of cab.
Attach a cab lifting bracket and hoist as
shown in Fig. 282. Lifting bracket can
be fabricated using dimensions shown
in Fig. 283. Remove bolts from left and
right rear cab mounts and from left and
right front cab mounts. Slowly raise the
cab and check to be sure all wiring,

tubes and cables have been discon-
nected. Lift off cab assembly.

Reinstall by reversing removal pro-
cedures. Install and tighten rear cab
mount bolts to a torque of 80-96 ft.-lbs.

(108-130 N • m). Install front cab mount
bolts. Tighten all 1/2 inch bolts to a
torque of 80-96 ft.-lbs. (108-130 N • m)
and all 5/8 inch bolts to a torque of
150-180 ft.-lbs. (203-224 N-m).

Fig. 282—View ehowing ceb
iifting bracket and fwfet In-

Mtalled for cab removal.

CAB REMOVAL BRACKET

3/4 INCH (19 mm) HOLES

1/4X2 INCH
ANGLE IRON

1/4 X 2 INCH
ANGLE IRON

—2 INCH (51 mm)

Fig. 2B9~Cato lifting bracket can ba fabricated uaing dimenalona ahown.
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