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Tractors - 8430 and 8630
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INTRODUCTION

Use FOS Manuals for Reference

This technical manual is part of a twin concept of
service:

e FOS Manuals—for reference
e Technical Manuals—for actual service

The two kinds of manuals work as a team to give
you both the general background and technical de-
tails of shop service.

Fundamentals of Service (FOS) Manuals cover basic
theory of operation, fundamentals of trouble shooting,
general maintenance, and basic types of failures and
their causes. FOS Manuals are for training new per-
sonnel and for reference by experienced technicians.

Technical Manuals are concise service guides for a
specific machine. Technical Manuals are on-the-job
guides containing only the vital information needed
by an experienced technician.

When a service person should refer to a
Fs | FOS Manual for more information, a FOS
symbol like the one at the left is used in the
TM to identify the reference.

Litho in U.S.A.

Use Technical Manuals for Actual Service

Some features of this technical manual:
e Table of contents at front of manual
e Exploded views showing parts relationship
e Photos showing service techniques
e Specifications grouped for easy reference

This technical manual was planned and written for
you—an experienced technician. Keep it in a perma-
nent binder in the shop where it is handy. Refer to it
whenever in doubt about correct service procedures
or specifications.

Using the technical manual as a guide will reduce er-
ror and costly delay. It will also assure you the best
in finished service work.

This safety alert symbol identifies important
safety messages in this manual. When you
see this symbol, be alert to the possibility of personal
injury and carefully read the message that follows.
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General 10
General Tractor Specifications  5-1

Section 10
GENERAL

CONTENTS OF THIS SECTION

Page GROUP 25 - SEPARATION
GROUP 5 - GENERAL TRACTOR General Information .................... .. 25-1
SPECIFICATIONS . ............. 5-1 Drive Assembly
With Front Drive Support............... 25-2
GROUP 10 - PREDELIVERY, DELIVERY, Without Front Drive Support ............ 25-4
AND AFTER-SALE SERVICES Engine
General Information . ... ... ... ... .. ... 25-6
Predelivery Services...................... 10-1 Method “A” Separation................. 25-6
Delivery Services ........................ 10-3 Method “B” Separation................ 25-16
After-Sale Services....................... 10-4 Clutch Housing ......................... 25-20
Hinge
GROUP 15 - TUNE-UP General Information ................ ... 25-26
Preliminary Engine Testing................ 15-1 Between Hinges ...................... 25-26
Engine Tune-Up ......................... 15-1 Front Hinge .......................... 25-31
Engine Final Testing ..................... 15-3 Rear Hinge........................... 25-32
Tractor Tune-Up ......................... 15-3 Torque Divider.......................... 25-36
Transmission ........................... 25-37
GROUP 20 - LUBRICATION
Lubrication Chart......................... 20-1 GROUP 30 - SPECIFICATIONS AND
Engine Lubricating Oils .. ................. 20-2 SPECIAL TOOLS
Transmission-Hydraulic Oit . ........ ... .. .. 20-2 Specifications ............ ... ... .. ...... 30-1
Greases................ . 20-2 Special Tools . ........................... 30-2
Storing Lubricants . ...... ... ... .. ... .. ... 20-2
Group 5
GENERAL TRACTOR SPECIFICATIONS
Horsepower:* Firingorder ........................ 1-5-3-6-2-4
Maximum observed at PTO Valve clearance ........... 8430....see 20-10-5
8430. ... ... ... 175 (130 kW) 8630....see 25-10-5
8630............... ... 225 (168 kW) Injection pump timing . ................. ... TDC
Engine: Lubrication System... .. . .. Force-feed pres-
Type .......... 6-cylinder, in-line, valve-in-head, surized with full-flow oil filter and by-pass

diesel, turbocharged, and intercooled
Engine Speeds:

Slowidle........................... 800 rpm

Working range . ............ 1500 to 2100 rpm

Maximum transport speed .......... 2300 rpm
Bore and stroke

8430........ 456 x 4.75 in. (11.6 x 12.1 cm)

8630........... 512 x 5 in. (13.0 x 12.7 cm)
Displacement

8430................. 466 cu. in. (7636 cmd)

8630............... 619 cu. in. (10 143 cm?)
Compression ratio

8430 ... . ... 15.5 to 1

8630 ... 15.4 to1

Litho in U.S.A.

Fuel System:

Type ..o Direct injection
Injection pump type ........... Multiple plunger,

in-line
Air cleaner ........... ... ... ... ... Dry type

with safety element

Cooling System:

Type ......... Pressurized with centrifugal pump
Temperature controlled by heavy-duty thermostats
8430 .. ... ... .. 2 thermostats
8630 ... ... 3 thermostats



10 General
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Tractors - 8430 and 8630
TM-1143 (Feb-79)

Capacities:
Fuel tank....... 78 U.S. gals. (295 |) each tank
Crankcase (with filter change)
8430..................... 22 US. qgts. (21 1)
8630..................... 26 U.S. qgts. (25 1)
Transmission-hydraulic
system.. ... ... ... ... 34 U.S. gals. (129 1)
Cooling system
8430......... ... .. ...... 40 U.S. gts. (38 1)
8630........... i 44 U.S. qgts. (42 1)
Front differential ............ 7 U.S. gals. (26 1)

Quad-Range Transmission:
Type ....... 2 speed, Power Shift planetary and
8 speed, syncro-range transmission
with constant mesh gears
Perma-Clutch . . . . Hydraulically operated multiple-
disk wet clutch

Gear selections ....... 16 forward and 4 reverse

Shifting
Range selector lever ... Coliar shifted between
ranges

Speed selector lever
Forward-rearward lever move-
ment ... Mechanical synchronized forward
speed shifting of syncro-range transmission
Sideways lever movement. . .. .. Power Shift
planetary transmission speeds

Ground -speeds at 2100 engine rpm, 18.4-34 tires

Range Speed mph (km/h)
A 1T 2.1 (3.3)
2 2.6 (4.2)

G T 3.7 (6.0)

4. 4.8 (7.7)
1R 3.8 (6.2)

2R . 5.0 (8.0)

B 1 4.6 (7.3)
2 59 (9.5)
3 8.2 (13.2)
4. 10.6 (17.1)
1R 8.5 (13.8)

2R . 111 (17.9)

C - 1. . 53 (8.6)
2 6.9 (11.1)
3 9.6 (15.5)

4. 12.5 (20.1)

D 1. 8.6 (13.9)
2 11.2 (18.0)
3 15.6 (25.1)

4 . 20.3 (32.6)

Litho in U.S.A.

Electrical System:

Type ................ 12-volt, negative grounded
Batteries
8430........ Two, 6-volt, connected in series.

5D type; 800 amps cold cranking

at O°F (-17.8°C); 340 minutes

reserve capacity at 25 amps

8630......... Two, 6-volt, connected in series;

4 type, 880 or 975** amps cold

cranking at 0°F (—17.8C); 420

minutes reverse capacity at 25 amps

Alternator. . .......... 12-volt, with transistorized
regulator; 72 amp

Power Take-Off:
Type ......... Independent PTO with rear power
take-off controliled by hand-operated
clutch lever
Clutch. .. .. Multiple disk, wet clutch, hydraulically
actuated
Speed (2100 engine rpm) ............ 1000 rpm

Hydraulic System:
Type ...... Closed center, constant pressure. In-
cludes power steeing, power brakes,
implement control, and transmission and
differential lubrication

Standby pressure ......... 2300 psi (15.8 MPa)
Brakes.......... ... Hydraulically power-actuated
disk-type operating in oil
Tires (standard)*.... .. ... 18.4-34, 6-ply rating
Wheel Tread: ... ... ... See operator’s manual
Dimensions:
Wheel base ................. 125 in. (3.175 m)
Over-all length............. 223.5 in. (5.677 m)
Over-all height to top
of muffler .......... ... .. 134.5 in. (3.416 m)
Over-all width-reg. axle....... 95.8 in. (2.434 m)
-long axle. . . .. 118.4 in. (3.008 m)
Turning radius (80-in. [2.03 m]
tread) ...................... 223 in. (5.67 m)

Shipping Weight (With equipment for average
field service, less fuel and ballast)
8430................. 22,010 Ibs. (9 984 kg)
8630................ 24,150 Ibs. (10 954 kg)

*Additional tires sizes available
** ater models
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General 10
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Group 10

PREDELIVERY, DELIVERY AND

AFTER-SALE SERVICE

PREDELIVERY SERVICE

Because of the shipping factors involved, plus ex-
tra finishing touches that are necessary to promote
customer satisfaction, proper predelivery service is of
prime importance to the dealer.

A tag pointing out the factory-recommended proce-
dure for predelivery service is attached to each new

After completing the factory-recommended dealer
checks and services listed on the predelivery tag, re-
move the tag from the tractor and file it with the shop
order for the job. The tag will certify that the tractor
has received the proper predelivery service when the
portion of the customer’s John Deere Delivery Re-

tractor before it leaves the factory.

ceipt is completed.

NOTE: A Caplug is placed in the muffler outlet to prevent turbocharger rotation during transit. Remove Cap-
lug before unloading tractor. Reinstall Caplug before transporting the tractor to the customer.

Temporary Tractor Storage
Service

Check radiator for coolant loss and
antifreeze protection..............

Reduce shipping pressure of tires .

Cover tractor and tires for protec-
tion and cleanliness ..............

Before Delivering Tractor
ELECTRICAL SYSTEM

Charge batteries .................
Install light switch knob...........

Clean terminals and connect battery
cables................. .. ... .....

Check alternator belt adjustment ..
COOLING SYSTEM
Inspect radiator for coolant loss . ..

Check antifreeze protection .......
Tighten radiator hose clamps .....

Tighten hose connections .........

Litho in U.S.A.

Specification

1-1/2 in. (38 mm) above baffle in
radiator top tank.

FOS -

Section

85-94 ft-Ib (378 to 423 N)

1-1/2 in. (38 mm) above baffle in
radiator top tank.

Reference

20 Manual

40, Group 5

Operator's manual
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Before Delivering Tractor—Continued

Service
TIRES AND WHEELS
Adjust pressure of tires...........
Check wheel rim clamp nuts

and wheel retainer cap screws
for tightness .....................

For single wheel operation, set
front and rear wheel tread to a
minimum of 80 in. (2.03 m) and
add at least 1000 Ib. (454 kg)
ballast to each wheel........... ..

For hillside operation, use ........
double wheels only

LUBRICATION
Check crankcase oil level.........

Check transmission-hydraulic
system oil level ............... ...

Check front differential oil
level ... ... ... ... ...

Lubricate grease fittings ..........

ENGINE
Check air cleaner ................
Tighten air intake hose clamps. ...
Fill fuel tank and start engine. . ...
Check operation of starter,
alternator, flasher, gauges,
and indicator lights ...............

Check engine timing..............

Check engine speeds ............

Litho in U.S.A.

Specification

Rim clamp nuts—170 ft-lbs
(230 Nm)
Retainer cap screws—300 ft-lbs
(407 Nm)

To upper marks on dipstick

To top of “SAFE” range on
dipstick. John Deere Hy-
GARD® Transmission and
Hydraulic Oil

To level of filler plug
opening. SAE 90 gear
lubricant

John Deere Multipurpose
Lubricant

Capacity 78 U.S. gallons
(295 1) each tank

TDC

800 rpm, slow idle speed
2300 rpm, fast idle speed

Reference

Operator’'s manual

Operator's Manual

Operator's Manual

Operator’s manual

Operator’'s manual

Operator's manual
and
Section 50, Group 30

Operator’'s manual

Operator’s manual

Operator's manual

Operator’'s Manual
Section 20, Group 10

Section 30, Groups 15
and 20
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Before Delivering Tractor—Continued

Service

OPERATION

Shift transmission through all
speeds ... ...

Check throttle linkage for free
operation ....... ... ... ... ......

Adjust headlights and check
operation ........................

Check power takeoff operation . ...

Check brakes and accumulator. . . .

Specification

Reference

Operator’'s manual

Section 30, Group 20

Operator’'s manual

Operator's manual

3 in. (7.6 cm) maximum travel when

brakes have been bled, and

accumulator is working properly

Check air conditioning, heater,
and pressurizer operation ... .... ..

Check hydraulic system operation;
steering, rockshaft, and remote

cylinder........................ ..
Check seat operation.............

GENERAL

Tighten accessible nuts and cap
SCEWS ...\t

Clean tractor and touch up paint ..

Operator's manual

Operator’s manual

Operator's manual

Operator’'s manual

DELIVERY SERVICE

A thorough discussion of the operation and service
of a new tractor at the time of delivery helps to as-
sure complete customer satisfaction. Proper delivery
should be an important phase of a dealer’s program.
A portion of the John Deere Delivery Receipt em-
phasizes the importance of proper delivery service.

Many complaints have arisen simply because the
owner has not shown how to operate and service his
new tractor properly. Spend enough time, at the cus-
tomer’s convenience, to introduce the owner to his new
tractor and explain to him how to operate and service it
properly.

IMPORTANT: Install Caplug in muffler outlet if
transporting tractor to customer. This will prevent
damage to the turbocharger caused by air passing
through the turbocharger and rotating it without
lubrication when the engine is stopped.

Litho in U.S.A.

The following procedure is recommended before
the service person and owner complete the delivery
acknowledgments portion of the delivery receipt.

Using the tractor operator’s manual as a guide, be
sure that the owner understands these points thor-
oughly:

Controls and instruments.
How to start and stop the engine.
The importance of the break-in period.
How to use liquid or cast-iron ballast.
All functions of the hydraulic system.
Using the power takeoff.
The importance of safety.
The importance of lubrication and periodic ser-
vices.
After explaining and demonstrating the above fea-
tures, have the owner sign the delivery receipt and give
him the operator’s manual.

©OND>OTHA N~
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AFTER-SALE INSPECTION

The purchaser of a new John Deere tractor is enti-
tled to a free inspection within the warranty period af-
ter the equipment has been “run in.” The terms of
this after-sale inspection are outlined on the back of
the John Deere Delivery Receipt.

The purpose of this inspection is to make sure that
the customer is receiving satisfactory performance
from his tractor. At the same time, the inspection
should reveal whether or not the tractor is being op-
erated, lubricated, and serviced properly.

Inspection Procedure

Service

COOLING SYSTEM

Check radiator coolant level.......
top tank

Clean external surface of radiator

Tighten hose clamps and check

connections for leaks .............
FUEL SYSTEM

Remove water and foreign matter
from filter sediment bowl..........

Bleed fuel system ................
Tighten loose connections and check
entire system for leaks, correct if
NECESSArY . ........c.ovvurinnn...
Check air cleaner elements and
aspirator. Clean primary
element if necessary .............
ELECTRICAL SYSTEM

Check specific gravity of batteries .

Check level of battery electrolyte . .

Check alternator belt tension .........

Litho in U.S.A.

1-1/2in. (38 mm) above baffle in radiator

Full charge - 1.260 at 80°F (27°C). ...

To bottom of filler neck in each
cell ........

85-94 Ibs. (378-423 N)................

If the recommended after-sale service inspection is
followed, the dealer can eliminate a needless volume
of service work by preventing minor irregularities
from developing into serious problems later on. This
will promote strong dealer-customer relations and
present the dealer an opportunity to answer ques-
tions that may have arisen during the first few days
of operation. During the inspection service, the deal-
er has the further opportunity of promoting the possi-
ble sale of other new equipment.

The following inspection program is recommended
within the first 100 hours of tractor operation.

Specification Reference

Operator’'s manual

Operator’'s manual

Operator’'s manual

Operator’'s manual

Operator’s manual
Operator’'s manual

Operator’s manual
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General 10

Predelivery, Delivery, and After-Sale Services 10-5

Inspection Procedure—Continued

Service

Start engine and check operation of

starter, lights, and indicator
lamps ...

LUBRICATION
Check crankcase oil level.........

Check transmission-hydraulic
system oil level ..................

Check front differential oil level. ...

ENGINE

Check valve clearance............

Check engine speed under load, fuel
consumption, and horsepower .. ...

Check air intake connections......

TRACTOR AND
POWER TRAIN

Shift transmission through all
speeds ............... ... ... ...,

Check power steering ............

Check brakes and accumulator. . ..

*Later model 6619 engine

Litho in U.S.A.

Specification

To upper marks on dipstick ..........

In “SAFE” range on dipstick.
Use John Deere Hy-GARD

Transmission and Hydraulic Oil........

To level with filler plug opening
Use SAE 90

Gear Lubricant ........ ... ... ... ....

Intake: 0.013 to 0.017 in. (0.33 to 0.43 mm)
Exhaust: 0.023 to 0.027 in. (0.58 to 0.68 mm)

Smooth, easy operation ..............

3 inches (7.6 cm) maximum brake travel

when brakes have been bled and

accumulator is working properly .. .....

Reference

Operator's manual

Operator's manual

Operator’'s manual

Operator’'s manual
and
Section 50, Group 30

Group 15 of this
Section.

Operator’'s manual

Section 70, Group 20

Operator’'s manual
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Inspection Procedure—Continued

Service

HYDRAULIC SYSTEM

Check rockshaft and remote cylin-
der operation

Check entire tractor for leaks.
Inspect drive shafts, hydraulic
system pipes and hoses, and check
tractor cab controls for proper
operation ........... ... .. .. ......

NUTS AND CAP SCREWS

Tighten accessible nuts and cap
screws that seem to require ad-

Specification

Reference

Section 70, Group 30
and 35

Operator’'s manual

JUSIMENt ... e
TORQUE CHART

Diameter B-Grade* D-Grade* F-Grade* G-Grade*

Ib-ft Nm Ib-ft Nm Ib-ft Nm Ib-ft Nm
1/4inch ............. 6 (8.1) 10 (13.6) 14 (19) 15 (20.3)
5/16inch . .......... 13 (17.6) 20 (27.1) 30 (40.7) 32 (42.4)
3/8inch . ........... 23 (31.2) 35 (47.5) 50 (67.8) 56 (75.9)
7/16inch ... ........ 35 (47.5) 55 (74.6) 80 (108.5) 92 (124.7)
1/2inch ............ 55 (74.6) 85 (115.3) 120 (162.7) 140 (189.8)
9/16inch . .......... 75 (101.7) 130 (176.3) 175 (237.3) 200 (271.2)
5/8inch ........... 105 (142.4) 170 (230.5) 240 (325.4) 280 (379.7)
3/4inch ........... 185 (250.9) 300 (406.8) 425 (576.3) 497 (673.9)
7/8inch .. ......... 160 (217) 445 (603.4) 685 (928.9) 800 (1084.8)
finch............. 250 (339) 670 (908.5) 1030 (1396.7) 1200 (1627.2)

*The types of bolts and cap screws are identified
by head markings as follows:

Plain Head: regular machine bolts and cap screws.

3-Dash Head: tempered steel high-strength bolts
and cap screws.

6-Dash Head: tempered steel extra high-strength
bolts and cap screws.

12 9 or 12.9: tempered steel extremely high-strength
bolts and cap screws.

Litho in U.S.A.
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General 10
Tune-Up 15-1

Before tuning up a tractor, determine whether a
tune-up will restore operating efficiency. When there
is doubt, the following preliminary tests will help to
determine if the engine can be tuned up. If the condi-

Preliminary Engine Testing

Group 15
TUNE-UP

tion is satisfactory, proceed with the tune-up. Choose
from the following procedures only those necessary
to restore the unit.

Section-Group

Operation Specification Reference
Dynamometer Test
(at 2100 engine rpm full load) ... Compare with previous recorded
(See Page 15-4 for PTO-Engine output; compare with output
Speed relationship) after tune-up .............. .. ... . ... FOS - 30 Manual,
Chapter 12
Compression Test................ 330-380 at 200-250 rpm ............. FOS - 30 Manual,
Chapter 12
Engine Coolant Check Test....... No air bubbles or oil film in
radiator .. ... FOS - 30 Manual,

Engine Tune-up

Operation

Air Intake System
Service air cleaner and check

system for leaks ............... ... ... ......

Chapter 12

Section-Group
Specification Reference

....................... FOS - 30 Manual,

Manifold pressure ............... Reading at 2100 rpm Chapter 12
8430 - 19 to 23 psi (131 to 159 kPa)
8630 - 14 to 17 psi (95 to 117 kPa) . 30-10

Check system for restrictions

using water manometer......... ... ..........

....................... FOS - 30 Manual,

Chapter 12
Normal reading, inches of water
(with clean filter elements). .. .. 16 in. (40.6 cm) at 2100 rpm (full load)  ...............
Maximum permitted reading..... 25 in. (63.5 cm) at 2100 rpm (full load) e

Check restriction indicator

light operation ................. 24-26 in. (61.0-66.0 cm) ............. ...

Exhaust System

Check system for leaks .........  ..............

Check muffler and exhaust pipe

for restrictions ............. ... .. ... ... ...

Litho in U.S.A.

................ FOS - 30 Manual,
Chapter 12

FOS - 30 Manual,

................ Chapter 12
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Engine Tune-up—Continued

Operation

Crankcase Ventilating System

Check system for restrictions . ........ ... .. .. . ..

Cooling System
Clean grill screen, radiator
core, and oil cooler core
Clean and flush system; check
thermostat

Tighten hose clamps
Cylinder Head and Valves
Cylinder head cap screw torque

8430 (in sequence)..............

8630 (in sequence). .............
Set valve clearance ...............

Diesel Fuel System
Check fuel tanks for water

Change filter
Injection Pump:

Service and check timing ..........
Adjust throttle linkage . .............

Lubrication system
Check engine oil pressure

2100 rpm) ... ...

Charging System

Check battery specific gravity . ... ...

Check battery water consump-
tion and electrolyte level
Clean battery, cables, and box

Check alternator belt tension .......
Check alternator output ............

Check alternator regulated

voltage.........................

Litho in U.S.A.

Specification

6.25 to 7.50 psi (43 to 52 kPa)

release pressure . .......................

125 to 135 ft-lbs (169 to 183 Nm) -
“F” grade cap screws
135 to 165 ft-lbs (183 to 224 Nm) -

“G"” grade cap sCrews ...................
205 to 215 ft-lbs (278 to 293 Nm)....... ..

Intake: 0.018-in. (0.46 mm)

Exhaust: 0.028-in. (0.71 mm) .............

Intake: 0.013 to 0.017 in.
(0.33 to 0.43 mm)
Exhaust: 0.023 to 0.027 in.

(0.58 to 0.68 mm) ........

TDC ...
2300 rpm fast idle speed...........
800 rpm slow idle speed ...........

40 - 55 psi (275 - 379 kPa) (8430

and 8630) ........................

Check fuel pump pressure .........

85-94 |bs (423 t0 467 N)...........
65 amps minimum (2000 engine rpm)

Section-Group
Reference

FOS -30 Manual,
Chapter 12
20-30, 25-30
20-30, 25-30

20-30, 25-30

20-10
25-10

20-10

25-10

30-15
30-15
30-15

30-15
30-20
30-20
20-25, 25-25
40-10
40-10
40-10
40-10
40-10

40-10
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General 10
Tune-Up 15-3

Engine Tune-Up—Continued

Operation

Starting System

Check start-safety switch
operation ......................

Check battery voltage when
starting........... ... ... ... ...

Check starter current draw.......

Check operation of gauges and
indicator lights ................

Final Engine Test

Operation

Dynamometer Test (at 2100
engine rpm) ...

Tractor Tune-up

Operation
Transmission

Check shifting ..................
Check for proper operation

without excessive noise ........
Power Take-Off

Check for proper operation

without excessive noise ........
Check brake pedal travel .........

Check tire inflation ...............
Clutch oil pump (at

main pump inlet) . ...............
Main hydraulic pump .............

Pressure control valve ............

Selective control valve ............

Litho in U.S.A.

Specification

Min. 9 volts (cranking) ...............
Approx. 525 amps ............ ...,

Specification

Compare with previous recorded
output; record for future use..........

Specification

3-inch (7.6 cm) maximum travel with
brakes bled and with accumulator
working properly ............. ... ....
See operator’'s manual ...............

10 gpm (0.63 I/s) at 2100 rpm. . ... ..
Standby pressure—2200 to

2300 psi (15.2 to 159 MPa) .........
Capacity—28.5 gpm (1.79 1/s)

at 2000 psi (13.8 MPa) and

1750 rpm. .
1600 to 1700 psi (11.0 to 11.7

MPa) at 800 rpm ....................
3 to 18 gpm (0.19 to 1.14 I/s)

at 1500 psi (10.34 MPa) and

1750 rpm

Section-Group
Reference

40-15

40-15
40-15

40-25

Section-Group
Reference

FOS - 30 Manual -
ENGINES, Chapter 12

Section-Group
Reference

50-10 & 20

50-20

50-15

70-25

70-15

70-15

70-15

70-10

70-35
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Tractor Tune-Up—Continued
Section-Group

Operation Specification Reference
Rockshaft:
Lift cycle time (75 degrees
rotation) . .......... ... ... .. 2.7 to 2.9 seconds at 2100 rpm .. .. .. 70-5
Maximum oil flow ............ ... 16 gpm (1.01 I/s) at 2000 psi........
(13.8 MPa) and 1900 rpm ........... 70-30
Lever position (ZERO
load control) . .................. Just fully raised with lever front
edge at “0” on quadrant ............. 70-30

Hydraulic system pressures, flow rates, or cycle times are for conditions specified in Section 70—transmis-
sion-hydraulic oil at 140 to 160°F (60 to 71°C), proper test equipment, correct test sequence, etc.

ENGINE-PTO SPEED RELATIONSHIP

Engine RPM PTO Speed Rated PTO Horsepower*
2100 (Full load) 993 175 (8430); 225 (8630)
2300 (Fast idle) 1088 —

*Factory Observed.

Litho in U.S.A.
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Carefully written and illustrated instructions are in-
cluded in the tractor operator’s manual. Remind your
customer to follow the recommendations in these in-

structions.

Component

Engine Crankcase

Transmission and
Hydraulic system

Front differential

Grease Fittings

Litho in U.S.A.

GENERAL INFORMATION

Capacity

22 U.S. quarts
(21 L) with filter
change (8430)
26 U.S. quarts
(25 L) with filter
change (8630)

34 U.S. gallons
(129 L) (dry system)
26 U.S. gallons

(98 L) (refill)

7 U.S. gallons
(26 L)

Group 20

LUBRICATION

For your convenience when servicing the tractor,
the following chart showing capacities and type of Iu-
bricant for the various components has been includ-

ed. Additional lubrication information is on page 20-2.

Type of Lubricant

See “Engine Lubricat-
ing Oils” in this group

John Deere Hy-GARD
Transmission and
Hydraulic Oil

SAE 90 gear lubricant

John Deere Multi-
purpose Lubricant

Interval of Service

10 Hours
100 Hours
200 Hours

200 Hours
600 Hours
1200 Hours

1200 Hours

Check level
Change oil
Replace filter
and change oil

Check level
Replace filter
Change oil
and filter

Change oil

See Operator's Manual
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LUBRICANTS

ENGINE LUBRICATING OILS

SUPREME
Engine O
X3377 e

We recommend John Deere Torg-Gard®™ Supreme
engine oil for use in the engine crankcase. Torqg-Gard
Supreme is compounded specifically for use in John
Deere engines and provides superior lubrication under
all conditions. NEVER PUT ADDITIVES IN THE
CRANKCASE. Torg-Gard Supreme oil was formulated
to provide all the protection your engine needs. Addi-
tives could reduce this protection rather than help it.

If Torg-Gard Supreme is not used, use an engine
oil that conforms to one of the following specifica-
tions.

SINGLE VISCOSITY OILS

APl Service CD/SD
MIL-L-2104C
Series 3*

MULTI-VISCOSITY OILS

APl Service CC/SE, CC/SD, or SD
MIL-L-46152

* As further assurance of quality, the oil should also
be identified as suitable for API service designation
SD.

Depending on the expected atmospheric tempera-
ture at start for the fill period, use oil of viscosity as
shown in the following chart.

Some increase in oil consumption may be expect-

ed when SAE 5W-20 or SAE 5W oils are used.
Check oil level more frequently.

Litho in U.S.A.

Other Oils
John Deere

Air Torq-Gard Single Vis- Multi-Vis-
Temperature Supreme Oil cosity Oil  cosity Oil
Above SAE 30 SAE 30 Not recom-
32°F mended
(0°C)
-10 to SAE 10W-20 SAE 10W SAE 10W-30
32°F**
(-23 to
0°C)
Below SAE 5W-20 SAE 5W SAE 5W-20
-10°F
(-23°C)

** SAE 5W-20 oil may be used where required to
insure optimum lubrication at starting, particularly for
an engine subjected to -10°F (-23°C) or lower for
several hours.

TRANSMISSION HYDRAULIC OILS

Use only John Deere Hy-GARD Transmission and
Hydraulic Oil or its equivalent in the transmission hy-
draulic system. Other types of oil will not give satis-
factory service and may result in eventual damage.
This special oil, available from your John Deere deal-
er, may be used in all weather conditions.

NOTE: John Deere Hy-GARD Transmission and
Hydraulic Oil may be added to or mixed with John
Deere Type 303 Special-Purpose Oil.

GEAR LUBRICANT

Use an SAE 90 gear lubricant meeting API service
designation GL-5 and military specification MIL-L-
2105B in the front differential housing.

GREASES

Use John Deere Multi-Purpose Lubricant or an
equivalent SAE multipurpose-type grease for all
grease fittings. Application of grease as instructed in
the lubrication section will provide proper lubrication
and will keep contamination out of bearings.

STORING LUBRICANTS

Your tractor can operate at top efficiency only if

- clean lubricants are used. Use clean containers to

handle all lubricants. Store them in an area protected
from dust, moisture, and other contamination.
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Group 25
SEPARATION

Tractors - 8430 and 8630
TM-1143 (Feb-79)
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A—Front Drive
B—Engine
C—Clutch Housing

D—Hinge

F—Transmission

E—Torque Divider

G—Final Drive
H—Sound Gard Body

Fig. 1-Basic Separation Components

GENERAL INFORMATION

Separation of the tractor may be subdivided into
the following components (Fig. 1): Front drive (A),
engine (B), front end, clutch housing (C), front hinge,
hinge pin, rear hinge, torque divider (E), transmission
(F), final drive (G) and Sound-Gard body (H). Basic
separation of these components will be explained
within this group, except for the Sound-Gard body
covered in Section 80, and final drive covered in
Section 50.

CAUTION: Always use the hinge lock

bars, provided with the tractor, whenever
front or rear of tractor is raised. See operator’s
manual for installation of lock bars.

Litho in U.S.A.

It is important to determine beforehand, which
component has to be removed and the best method
to use in removing the component, in order to per-
form the required service in the shortest possible
time. For example, it is possible to gain access to the
engine clutch two different ways: (1) Removing en-
gine and tractor front end from clutch housing, (2)
Removing tractor front end, then removing engine
from clutch housing. The method selected will be de-
termined by the total service requirements for any
particular job, and on personal choice.

Once a basic component has been removed from
the tractor, refer to the appropriate section of this
manual for detailed service information.
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FRONT DRIVE ASSEMBLY

GENERAL INFORMATION

The front drive assembly may be removed with or
without the drive support (C, Fig. 4). Removing the
drive with support provides additional room to work on
the front portion of the engine. Remove the drive
assembly without the support when repair is to be
made on the drive assembly only.

WITH FRONT DRIVE SUPPORT
Removal

CAUTION: Before disconnecting drive
shaft, jack up one of the four wheels to
relieve any torque that may have built up in the
power train. Personal injury could result if drive
shaft “unwinds” while it is being disconnected.

v

A—Lock Nut
B—Cap Screw And Nut

C—Front Retainer Half
D—Rear Retainer Half

Fig. 2-Front Drive Shaft Spline Coupling

Remove the cap screws (B, Fig. 2) from the coupler
retainer (D) and remove retainer. The front and rear
halves of the retainer house a split washer that fits into
the coupling groove.

Script a line on spline coupling and nut to ease
installation.

Move the coupling rearward to disconnect splined
pinion shaft from drive shaft (Fig. 3). The coupling may
not move easily because of the drag exerted by two
O-rings; one on the pinion shaft (E), and one on the
drive shaft under coupling. These O-rings retain the
gear oil from the front differential used to lubricate the
splines on pinion shaft and drive shaft.

If equipped, disconnect front differential vent hose at
cap.

Install Lifting Bracket (D-05153ST). See Fig. 7.

Litho in U.S.A.

A—Lock Nut
B—Retainer Half

C—Splined Coupling
D—Rear Retainer Half
E—O-Ring

Fig. 3-Drive Shaft Disconnected

Block the rear wheels and position a floor jack under
the lifting bar.

Use a jack with a 12-ton load capacity or greater to
raise the front end of the tractor.

A—3/4 x 3-1/4" Cap Screws
B—3/4 x 3" Cap Screws

C—Front Support
D—Front Differential Case

Fig. 4-Front Drive Support

Remove the four front axle support-to-engine front
support cap screws (A and B, Fig. 4) located just inside
the side frames at top of axle support.



Tractors - 8430 and 8630 General 10
TM-1143 (Feb-79) Separation 25-3

CAUTION: When removing or installing

front drive assembly with support, the dif-
ferential and support may turn upside down if
assembly is allowed to get out of balance. Keep
differential and support balanced or supported to
prevent possible injury.

Fasten a support bar or plate to the front drive
housing (A, Fig. 6) to help control the assembly during
removal. Insert a hinge locking bar under each side of
housing (B, Fig. 6) to prevent tipping during removal.
Raise the front end of tractor high enough to permit
axle and support to clear side frames. Balance as-
sembly and move out from front of tractor.

A—Support Cap Screws C—Cap Screws
(5/8" x 2-3/4") (3/4" x 1-3/4")
B—Special Hex. Bolt D—Tow Hook Cap Screws
(3/4" x 2-3/4") (3/4" x 2-3/4")

Fig. 5-Side Frame-To-Support Cap Screws (8630)

Remove the engine support-to-axle support cap
screws (A, Fig. 5) from the top of both engine supports.
(Using the JDE-36 Adapter makes removal of cap
screws easier.)

Remove the three side frame-to-support screws (C, .
Fig. 5), the three special hex. bolts (B), and the two tow ~A—Floor Jack Under B—Blocking Under
hook cap screws (D) from both sides of tractor. Lifting Bar Lifting Bar

Fig. 7-Lifting Bar and Jack

Place blocking under lifting bar (B, Fig. 7) to support
tractor while repairing drive housing or support.

R 258084

A—Support Bar B—Hinge Locking Bar
Fig. 6-Removing Front Drive With Support

Litho in U.S.A.
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WITH FRONT DRIVE SUPPORT—Continued

Installation

Move the drive assembly in position and carefully
lower tractor front end into position. Install screws (see
Fig. 4 and 5 for sizes) and tighten the side frame-to-
support screws to 300 ft-lbs (407 Nm) torque. Tighten
the support-to-engine front support screws to 300 ft-
Ibs (407 Nm) torque.

Inspect the axle drive pinion shaft O-ring (E, Fig. 3)
and replace if in poor condition. Lightly lubricate
splines on pinion shaft. Move the coupler forward and
engage coupler tangs into notches.

If the coupler tangs will not line up with notches in
fock nut, raise one of the front final drives with jack until
tire is off floor. Rotate tire until splines line up. Install
two keeper halves and retainer halves. Tighten cap
screws (B, Fig. 2) holding retainers together to 35 ft-Ibs
(47 Nm) torque.

Remove the lifting bar and floor jack. Install hood,
grille screens, air stack and muffler.

Check the gear oil level in the differential housing. If
low, use SAE 90 gear lubricant meeting API service
designation GL-5 and military specification MIL-L-
2105B. Refer to Section 50, Page 30-11 for level
checking procedure.

Litho in U.S.A.

WITHOUT FRONT DRIVE SUPPORT

Removal

A—Lock Nut
B—Cap Screw and Nut

C—Front Retainer Half
D—Rear Retainer Half

Fig. 8-Front Drive Shaft Splined Coupling

Remove the cap screws (B, Fig. 8) from the cou-
pler retainer and remove retainer. The front and rear
halves of the retainer house two keeper halves that
fit into the coupling groove.

CAUTION: Before discopnecting drive
shaft, jack up one of the four wheels to
relieve any torque that may have built up in the
power train. Personal injury could result if drive
shaft “unwinds” while it is being disconnected.

A—Lock Nut
B—Front Retainer Half

C—Splined Coupling
D—Rear Retainer Half
E—O-Ring

Fig. 9-Coupling Disconnected

Move the coupling (C, Fig. 9) rearward to discon-
nect splined pinion shaft from drive shaft. The cou-
pling may not move easily because of the drag
exerted by two O-rings; one on the pinion shaft (E),
and one on the drive shaft under coupling. These O-
rings retain the gear oil from the front differential
used to lubricate the splines on pinion shaft and
drive shaft.
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If equipped, disconnect front differential vent hose at
cap.

Install Lifting Bar (D-05153ST) following manufac-
turers’ instructions.

Block the rear wheels and position a floor jack under
the lifting bar.

Use a jack with a 12-ton load capacity or greater to
raise the front end of the tractor.

A—Drive Support C—U-Bolt Nuts

B—U-Bolts

Fig. 10-Removing U-Bolts

Raise the floor jack enough to take weight off the
front drive assembly. Place blocks under lifting bar
(Fig. 7). Remove the U-bolt nuts (C, Fig. 10) and
U-bolts (B) from drive support (A).

A—7/8" x 4-1/4" Cap Screws
B—3/4" x 3-1/4" Cap Screws

C—7/8" x 3-1/2" Cap Screws
D—Rear Support

Fig. 11-Removing Rear Support Cap Screws

Remove the eight front drive rear support cap
screws (A, B, and C, Fig. 11).

Litho in U.S.A.

CAUTION: Keep differential balanced or
supported to prevent possible injury.

C—Floor Jack Under
Lifting Bar

A—Axle Support
B—Support Bar

Fig. 12-Removing Axle Without Support

Fasten a support bar (B, Fig. 12) to the drive
housing to keep assembly from rotating on axles.
Raise the front of tractor high enough to allow the
drive assembly to be pulled forward from under trac-
tor.

Refer to Section 50, Group 30 and 35 for repair.

Installation

Move the drive assembly in position under tractor.
Make sure that the two spacers are in place in drive
rear support. Carefully lower front end onto drive
assembly.

Install cap screws (see Fig. 11 for sizes) in rear
support. Note that the 7/8 x 4-1/4 in. (A) screws are

-used in the holes having the spacers. Tighten the

3/4-in. screws to 300 ft-lbs (407 Nm) torque, and
tighten the 7/8-in. screws to 445 ft-lbs (603 Nm)
torque. The U-bolts should be evenly positioned in
drive support and the nuts tightened to 450 ft-Ibs
(610 Nm) torque.
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Installation—Continued

Inspect the drive pinion shaft O-ring (E, Fig. 9) and
replace if in poor condition. Lightly lubricate splines
on pinion shaft. Move the coupler forward and en-
gage coupler tangs into notches. Retain with snap
ring.

If the coupler tangs will not line up with notches in
lock nut, raise one of the front tires off the floor. Rotate
tire until splines line up. Install two keeper halves and
retainer halves. Tighten cap screws (B, Fig. 8) holding
retainers together to 35 ft-lbs (47 Nm) torque.

Tighten cap screws (B, Fig. 8) holding retainers to-
gether to 35 ft-lbs (47 Nm) torque.

Remove the lifting bar, floor jack and blocks.

Check the gear oil level in the differential housing. If
low, use SAE 90 gear lubricant meeting AP service
designation GL-5 and military specification MIL-L-
2105B. Refer to Section 50, Page 30-11 for level
checking procedure.

ENGINE

GENERAL INFORMATION

Evaluate, and then select the best one of the fol-
lowing two methods of removing the engine from
chassis:

Method A - Removing tractor front end with side
frames; Removing engine from clutch
housing -

This method provides the best access-
ability to many components besides the
engine. Requires removal of the fuel
tanks and side frames from front hinge.

Method B - Removing engine, tractor front end,

and side frames from clutch housing
and hinge; Removing engine from side
frames -
Probably the best method to use for
gaining access to the engine clutch.
Requires removal of fuel tanks and
side frames.

CAUTION: Before separating tractor, be

sure that the brake accumulator is dis-
charged. The accumulator can be discharged by
opening the right-hand brake bleed screw, and
pumping the brake pedal until brake pedal goes
all way down. Make sure no one is close to trac-
tor when starting engine or that no one works
around hinge with the engine running.

Litho in U.S.A.

METHOD “A” SEPARATION
Removal

Engine Disconnect Points, Fuel Lines, and Tank

Discharge the accumulator. (See CAUTION from
previous column.)

Remove muffler, air stack, grille screens, and
hood. Disconnect battery ground cable. Drain cooling
system.

Disconnect front drive shaft from front drive. (See
previous instruction under FRONT AXLE DRIVE AS-
SEMBLY for instructions.)

If equipped, disconnect front differential vent hose at
Hi-Lo bearing quill.

Refer to Figs. 13 and 14 for right-hand side of
engine disconnect points. Refer to Figs. 15 and 16 for
left-hand side of engine disconnect points.
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Fig. 13-Right-Hand Removal Procedures (8430)

1. Remove both fuel tanks. Refer to Section 30,
Group 15 for removal procedure.

2. Disconnect grease fittings from top of side
frames. Hold fitting body with wrench and remove lock
nut on top. Place lock nut back on fitting after removal.

3. Remove fuel inlet line to the injection pump. Line
is held to frame by two clamps.

4. Cut plastic straps from air intake pipe and re-
move support from pipe. Loosen clamp at rear of turbo
charger and at air cleaner. Remove intake as one
piece.

5. Use a JDE-36 Wrench and remove the engine
support-to-axle drive support cap screws from engine
mounting supports.

6. Remove the four front axle support-to-engine
front support cap screws.

Litho in U.S.A.
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Removal—Continued

Fig. 15-Left-Hand Removal Procedures (8430)

7. Disconnect the upper and lower radiator hoses 9. Remove exhaust elbow (8430 only).
from radiator.
8. Disconnect battery-to-starter cable from starter.

Fig. 16-Left-Hand Removal Procedures (8630)

Litho in U.S.A.
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Front End Assembly

Fig. 17-Right-Hand Removal Points
IMPORTANT: Disconnect battery-to-starter
cable from starter.
Refer to Figs. 17 and 18 and perform the following:

1. Disconnect wires from front flood lamps. Remove
cap screw from bottom of flood lamp and remove lamp.
Remove snap ring and washer from flood lamp post.

2. Remove cap screw securing side panel to side
frame.

3. Remove side panels from tractor support.

4. Remove cap screws securing fan shroud tie
straps. Leave one cap screw in place in front on each
strap. Tilt straps upward.

R32738

Fig. 18-Left-Hand Removal Points

Litho in U.S.A.

5. Disconnect wiring from air restrictor indicator,
horn and front head lamps and pull wiring back onto
top of engine.

6. Remove the cap screws securing the fan shroud
support to the side frames. Remove fan attaching cap
screws and wire fan to shroud so fan cannot fall out.

Fig. 19-Blocking Of Shroud Support

7. Remove oil cooler hose from top hydraulic pump
and adjustable elbow from pump.

8. Remove cap screws at radiator from radiator tie
straps. Tilt strap upward.

IMPORTANT: Wire shroud to air stack support
to prevent shroud from moving during separation.

9. Place a 4 x 4 block of wood between shroud and
frame on right and left sides.
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Front End Assembly—Continued

(Not lilustrated) From inside the Sound-Gard, re-
move the floor mat and floor panel.

Fig. 20-Air Conditioning Couplings

10. Disconnect the air conditioning lines at cou-
plings (Fig. 20).

e

Fig. 21-Air Compressor

11. Remove cap screw and bolt at front of air con-
ditioning compressor and rotate compressor to remove
fan belt.

(Not Hlustrated) Remove compressor from block
without removing refrigerant lines. Secure compressor
and refrigerant lines to frame and remove with frame
upon separation.

Install Lifting Bracket (D-05153ST) following manu-
facturers’ instructions. (Fig. 7).

NOTE: The Method “A” separation can also be
done using the Rear Support Stand (D-05150ST).

To use this method, remove the drawbar. Bolt the
first mounting pad to the drawbar mounting pad. Posi-
tion second mounting pad under rear hinge.

Litho in U.S.A.

R78240H]1

Fig. 22-Rear Support Stand Installed

R7B11BA3

Fig. 23-Front Support Stand Installed
Install Front Support (D-5152ST) following manu-
facturers’ instructions. (Fig. 23).

Place a 12-ton or larger floor jack under the lifting
bracket, and raise until front end of tractor begins to lift.

Position wedges between side frame and front axle
housing to prevent swaying.

Remove side frame-to-front hinge cap screws and
roll front end of tractor (Fig. 23) away from engine.
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Engine

With the front end assembly moved away from the
engine, direct access to the components attached to
the engine is obtained.

Use the following illustrations for reference and pro-
ceed with engine removal following the numbered se-
quence.

R32733

Fig. 25-Left-Hand Removal Points (8630)

3. Remove engine support-to-axle support cap

R32731 screws from engine. Remove engine supports.

Fig. 24-Left-Hand Removal Points (8430)

1. Remove clamps holding steering lines to engine
block.

2. Disconnect and remove the inlet line to the main

hydraulic pump. (Line is retained by a clamp on the
engine support.)

Litho in U.S.A.
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Engine—Continued

- 3

Fig. 26-Right-Hand Removal Sequence (8430)

4. Disconnect and remove attenuator with elbow
and rear oil line.

5. Remove high pressure outlet line from pump and
rear coupler.

6. Disconnect flange and drain engine oil from
crankcase.

7. Remove engine-to-side frame bracket and verti-
cal brace from engine.

32734

Fig. 27-Right-Hand Removal Sequence (8630)

Litho in U.S.A.

8. Disconnect tachometer.

9. Disconnect fuel shut-off cable. Disconnect speed
controf rod at turnbuckle.

10. Disconnect water hoses to heater.

11. Disconnect and remove fuel inlet line, if not
already done.

12. Disconnect and remove main hydraulic pump
drive coupler.

13. While supporting main hydraulic pump and
pump support, remove pump support attaching cap
screws and remove pump with support.

14. Disconnect wiring harness from alternator and
electric ether aid and pull harness to the right rear of
engine. Be sure to disconnect engine temperature
gauge indicator wire.

15. Disconnect hose at rear of water manifold on
8430 Tractor to allow installation of lift bracket. Re-
move brace from steering valve to engine cylinder
head.

On the 8430 engine, attach the JDE-63 Lifting
Bracket to the front and second from rear cylinder head
bolts. The JDG-1-9 Lifting Brackets are installed on the
8630 engine. (Fig. 28).

install the JDG-1 Engine Lift Sling onto Engine
Lifting Brackets. Hook Sling to overhead hoist. The
approximate balance point for engines is halfway be-
tween No. 3 and No. 4 cylinders. Fig. 28 illustrates the
balance position.
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Fig. 28-Engine Sling Installed (8630 shown)

Refer to Fig. 28 and perform following steps:

1. Remove the engine flange-to-clutch housing

cap screws.

2. Remove the oil pan-to-clutch housing cap
screws. Carefully separate the engine from the clutch

housing.

Litho in U.S.A.

Installation

Before installing engine on clutch housing, inspect
the joining surfaces to make sure they are smooth
and clean. Use a scraper or similar tool to remove all
traces of gasket material and rust.

Apply a light coating of grease to engine and
clutch housing flanges. Position a new gasket on
clutch housing dowels. Install engine on clutch hous-
ing.

On 8430 Tractor, install the six rear mounting
flange-to-clutch housing cap screws (3/4 - 3 in.)
and the six oil pan-to-clutch housing cap screws
(1/2 - 1-3/4 in). Tighten 3/4-in. screws to 300 ft-Ibs
(407 Nm) torque and 1/2-in. screws to 85 ft-lbs
(115 Nm) torque.

On 8630 Tractor, install the rear mounting flange-
to-clutch housing cap screws (3/4 - 2-1/2 in.) and
the oil pan-to-clutch housing cap screws (3/4 -
2-1/8 in.). Tighten these screws to 300 ft-lbs (407
Nm) torque. Be sure cap screws are tightened to the
full specified torque, as they tie important load-carry-
ing members together.

R 228kk

1—Left-Hand Support 4—Right-Hand Support

2—Cap Screw 5—Cap Screw
with lock washer with lock washer
3—Cap Screw 6—Hollow Dowel

Fig. 29-Engine Front Supports (8630)

Make sure dowels (6, Fig. 29) are installed in engine
front supports, and mount support to engine.

Reverse numbered separation sequence given on
pages 25-11 and 25-12. See the following two pages
for additional installation instructions.

Refer to cap screw torque value chart on page 10-6
of this section.
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Installation—Continued

One 8630 Tractor, tighten the six 3/4 - 2-3/4 in.
engine front support-to-engine block cap screws (3,
i Fig. 29) to 300 ft-Ibs (407 Nm) torque.

On 8430 Tractor, tighten the eight 5/8 - 2-1/4 in.
engine front support-to-engine block cap screws (2,
Fig. 30) to 170 ft-Ibs (230 Nm) torque.

Fasten the function return pipe (G, Fig. 31) to the
right-hand engine front support (E). Position a 1/2 -
7/8in. (12.7-22.23 mm) spacer (l) and pipe clamps on
support. Secure with a 3/8 - 1-7/8 in. cap screw (K)
using a lock washer and flat washer.

On the left-hand engine front support, (D) position a
3/8 - 1-3/8 in. (9.53-34.93 mm) spacer (S), and pipe
clamps (attached to cooler return pipe), a 3/8 - 1-1/8
in. (9.53-28.58 mm) (i), spacer and pipe clamps (at-
tached to pump inlet pipe). Secure with a 3/8 x 3-5/8
in. cap screw (H) and lock washer.

Install four 1/2 - 5 in. pump support-to-engine block
cap screws. Tighten to 85 ft-lbs (115 Nm) torque.
Connect coupler halves together using two 3/8 - 2-1/2
in. cap screws, and tighten to 30 ft-Ibs. (41 Nm) torque.

R 23605N
1—Left-Hand Support 4—Right-Hand Support
2—Cap Screw 5—Cap Screw
with Lock Washer with Lock Washer
3—Cap Screw 6—Dowel Pin
Fig. 30-Engine Front Supports (8430)
R 25293N
A—Pipe Clamps E—Right-Hand Support

B—Pump Inlet Pipe
C—Cooler Return Pipe
D—Left-Hand Support

F —Attenuator-to-Manifold Pipe
G—Function Return Pipe
H—Cap Screw (3/8-3-5/8 inches)

| —Spacer (3/8-1-1/8 inches)
J—Spacer (3/8-1-3/8 inches)
K—Cap Screw (3/8-1-7/8 inches)
L—Spacer (1/2-7/8 inch)

- Fig. 31-Hydraulic Oil Pipes Fastened to Engine Front Supports (8630 Shown - 8430 Mounting is Similar)

Litho in U.S.A.
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R 2529LN

C—Bracket
D—Steering Pipes

A—Spacers and Clamps
B—Engine-to-Side
Frame Bracket

Fig. 32-Left-Hand Steering Pipe Spacers and Clamps
(8430 Shown - 8630 Similar Mounting)

Install clamps and spacers for left-hand steering
pipes (Fig. 32). Position a 3/8 x 1-5/8 in. spacer
(9.53-41.28), pipe clamps (attached to the steering
valve return pipe), a 1/2 - 7/8 in. (12.7-22.23 mm)
spacer, pipe clamps (attached to steering valve-to-
steering cylinder pipe) on bracket. Secure pipe clamps
and spacers with a 3/8 - 3-3/4 in. bolt, lock washer,
and nut.

R 25295N

A—Fuel Gauge Sender

E—Right-Hand Flood Lamp
B—Engine Temperature Sender F —Batteries

C—Electric Ether Aid
D—Oil Pressure Sender

G—Headlamps
H—Horn

I —Air Restrictor

J—Left-Hand Flood Lamp
K—Compressor Relay

Secure both steering pipes to engine block-to-side
frame bracket, using a 3/8 - 3-5/8 in. cap screw to
fasten pipe clamps and 1/2 - 2-3/4 in. (12.7-69.8 mm)
spacer to bracket.

Roll tractor front end back into position. Adjust
alignment to allow engine front supports to position
correctly with front axle support. When alignment is
correct, install cap screws and tighten to 170 ft-Ibs (230
Nm) torque. Two of the cap screws should be installed
through the thicker part of the supports.

Adjust alternator fan belt, using belt tension gauge,
to 95-104 Ibs. (423-467 Nm). Adjust compressor belt,
using belt tension gauge, to 130-140 Ilbs. (578-622
Nm). After run-in tension on all belts should be 85-94
Ibs. (378-423 Nm).

Install the side frame-to-front hinge cap screws and
tighten to 300 ft-lbs (407 Nm) torque.

Refer back to separation procedure and illustrations
on pages 25-7 through 25-10. Reverse removal pro-
cedures. Refer to Fig. 33 and check correct wiring
connections.

Remove the engine lift sling and lifting brackets.
Remove wedges from front axle.

L —Alternator
M—Starter
N—Starter Circuit

Indicator Sender

Fig. 33-Wiring Connections

Litho in U.S.A.
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Installation—Continued

Connect drive shaft to front axle. (See page 25-2.)
Remove support stand from under front hinge.

Install crankcase oil drain pipe. Fill crankcase with
the correct grade and viscosity of engine oil. Refer to
Operator’'s Manual.

Fill the cooling system and connect battery ground
cable. Start engine and check for leaks. Install hood,
grille screens, air stack, and muffler. Be sure to con-
nect aspirator hose to muffler.

METHOD “B” SEPARATION

Removal
Discharge the accumulator. (See CAUTION at bot-
tom of left-hand column, page 25-6.)

Remove muffler, air stack, grille screens, and
hood. Disconnect the battery ground cable, and drain
the cooling system.

Disconnect the drive shaft from front axle. (See
page 25-2, referring to Figs. 2 and 3.)

Drain the engine crankcase oil, and disconnect the
drain pipe at the oil pan. Remove the drain pipe.

Litho in U.S.A.

Fig. 34-Right-Hand Separation Steps (8430)

Refer to Fig. 34 for 8430 Tractor and Fig. 35 for 8630
Tractor, and perform the following removal steps:

1. Remove both fuel tanks as instructed in Section
30, Group 15.

2. Disconnect grease fittings from side frame. To
remove, loosen the lock nut on top while holding
body with a wrench from underneath.

3. Disconnect front headlamp wiring at connector
under right-hand front corner of Sound-Gard Body.
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Pl s

Fig. 35-Right-Hand Separation Steps (8630)

4. Disconnect wiring from restriction indicator
switch, horn, alternator, and ether starting aid. Re-
move wiring harness retaining bands from air intake
pipe. Remove air cleaner-to- turbocharger air intake
pipe and hose assembly.

5. Disconnect both heater hoses from engine.

6. Disconnect tachometer drive cable and fuel
shut-off cable.

7. Disconnect engine oil pressure sender wire.

8. Disconnect leak-off pipe from No. 6 nozzle ny-
ion boot.

9. Disconnect the speed control rod at turnbuckle.

10. Disconnect the pressure manifold bracket from
engine-to-side frame bracket.

Using Figs. 36 and 37, perform the following on left
side of engine:

11. Disconnect engine coolant temperature sender
wire.

Litho in U.S.A.

12. Disconnect the air conditioning lines at cou-
plers under Sound-Gard Body floor plate. See Sec-
tion 80, Group 5 for instructions. Disconnect wiring
lead at the compressor clutch.

13. Disconnect the Sound-Gard Body ground wire
from starter frame.

14. Disconnect the steering pipe clamps from en-
gine-to-side frame bracket, and at rear of intake
manifold or intercooler.

15. Disconnect the wiring harness from starter so-
lenoid and remove brace (steering valve support-to-
water manifold). Disconnect hose at end of water
manifold on 8430.

In addition to the numbered removal steps just giv-
en, the following hydraulic pipes and lines must be
disconnected:

(a) Disconnect the attenuator-to-pressure manifold
pipe at the manifold end.

(b) Disconnect the pump inlet pipe (function re-
turn) pipe at connector below rear portion of engine
oil filter.

(c) Disconnect front differential vent line at Hi-Lo
bearing quill.
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Removal-Continued

Fig. 36-Left-Hand Separation Steps (8430)

(d) Disconnect the main hydraulic pump seal bleed (e) Disconnect the hydraulic oil cooler return pipe at
line at pump. top of clutch housing.

o

Fig. 37-Left-Hand Separation Steps (8630)

Litho in U.S.A.
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Install a wedge or block between the front drive
housing and the engine side frame. A wedge should be
used on both sides to prevent rocking of front end.

Attach Front Support (D-05152ST) to the front end
assembly, and block the front wheels to prevent
movement during engine removal.

CAUTION: Front end will tip down on its
nose if not supported from a point forward
of the front axle when engine is removed.

install Rear Support Stand (D-05150ST). See page
25-10 for installation instructions.

Remove left and right engine-to-side frame brack-
ets. Remove the two engine-to-clutch housing cap
screws behind the brackets. Replace the brackets.
This eliminates the need for an overhead support for
the engine.

Install Front Support Stand (D-05151ST) following
manufactureres’ instructions.

Remove the engine-to-ciutch housing cap screws
and remove the oil pan-to-clutch housing cap screws.

S msersey

Fig. 38-Engine and Tractor Front End
Separated From Clutch Housing

Carefully roll front end and engine out from clutch
housing (Fig. 38).

Litho in U.S.A.

The engine may be removed by doing the foliowing:

On 8430 Tractor, install the JDE-63 Lifting Brackets
on engine. On 8630 Tractor, install JDG-1-9 Lifting
Brackets. Connect JDG-1 Engine Lift Sling to brackets
and to an overhead hoist. The approximate balance
point of the engine front-to-rear is between No. 3 and
No. 4 cylinders.

1. Disconnect and remove the upper and lower
radiator hoses (7, Fig. 16).

2. Remove the air conditioning compressor from
engine and fasten to side frame, in a position that will
not interfere with the engine when the engine is re-
moved.

3. Disconnect the hydraulic pump drive coupling
and pump support bracket from engine (13, Fig. 27).
Disconnect and remove the fuel pump inlet pipe (3, Fig.
15).

4. Disconnect the hydraulic oil pipes from engine
front supports.

Remove left and right engine-to-side frame brack-
ets.

Remove engine front support-to-axle support and
engine cap screws. Remove engine from side frames.

Installation

If the engine was removed from the front end, install
engine on clutch housing, and then install tractor front
end. See pages 25-9 through 25-15 of this group for
instructions.

If the engine was NOT removed from the tractor
front end, install the engine and front end using the
following procedure:

Before installing engine on clutch housing, inspect
the joining surfaces to make sure they are smooth and
clean. Use a scraper or similar tool to remove all traces
of gasket material and rust.
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Installation—Continued

Apply a light coating of grease to engine and clutch
housing flanges. Position a new gasket on clutch
housing dowels.

Roll tractor front end with engine back into position.
Install the six flywheel housing-to-clutch housing cap
screws (3/4-2-1/2 in. on 8630 Tractor; 3/4-3 in. on
8430 Tractor) and the six oil pan-to-clutch housing cap
screws (3/4-2-1/8 in. on 8630 Tractor; 1/2-1-3/4 in.
on 8430 Tractor). Tighten 3/4-in. cap screws to 300
ft-lbs torque and the 1/2-in. cap screws to 85 ft-lbs
(115 Nm) torque. Use the JDG-16 Socket Extension on
8430 Tractor as some cap screws are installed from
the rear and cannot be tightened without the extension.
Be sure cap screws are tightened to proper torque, as
they tie important load-carrying members together.

Install the eight 3/4 - 2.07 in. side frame-to-front
hinge special hex bolts. Tighten to 300 ft-lbs (407 Nm)
torque.

Reverse the numbered separation steps given pre-
viously on pages 25-16, 25-17, and 25-18. When
making wiring connections, refer to Fig. 33, and when
making hydraulic pipe and line connections, refer to
Figs. 24 and 26 for 8430 Tractor and Figs. 25 and 27
for 8630 Tractor.

Remove the engine lift sling and lifting brackets.
Remove wedges from front drive assembly.

Connect drive shaft to front axle. See page 25-2.
Remove lifting bar from under front hinge.

Install crankcase oil drain pipe. Fill crankcase with
the correct grade and viscosity of engine oil. Refer to
Operator's Manual.

Fill the cooling system and connect battery ground
cable. Start engine and check for leaks. Install hood,
grille screens, air stack, and muffler. Be sure to con-
nect aspirator hose to muffler.

CLUTCH HOUSING

GENERAL INFORMATION

The clutch housing will seldom require removal from
the tractor. However, if removal is necessary because
of leakage at gasket between clutch housing and front
hinge, physical damage to housing, or for some other
reason, it may be done without removing the Sound-
Gard Body.

The most acceptable way of removing the clutch
housing is to remove the engine and tractor front end
(Method “B” engine separation, page 25-16) with the
clutch housing attached to the engine. In so doing, the
weight of the clutch housing is partially offset by the
weight of the tractor front end, providing a satisfactory
balance of assembilies.

REMOVAL

NOTE: Before starting to remove parts, the tractor
should be turned to the right far enough to provide
room to work in the left-hand side of hinge area. The
drive shaft universal joints must be disconnected and
the bearing quills removed. See CAUTION in left-hand
column, page 25-2.

Discharge the accumulator. See CAUTION in right-
hand column, page 25-6.

Litho in U.S.A.

Remove muffler, air stack, grille screens, and hood.
Disconnect the battery ground cable, and drain the
cooling system.

Drain the engine crankcase oil, and disconnect the
drain pipe at the oil pan. Remove the drain pipe.

Refer to Fig. 13 or 15 and 14 or 16, using the
following procedure:

1. Remove both fuel tanks as instructed in Section
30, Group 15.

2. Disconnect grease fittings from side frame. To
remove, loosen the lock nut on top while holding body
with a wrench from underneath.

3. Disconnect front headlamp wiring at connector
under right-hand front corner of Sound-Gard Body.

4. Disconnect wiring from restriction indicator
switch, horn, alternator, and ether starting aid. Remove
wiring harness retaining bands from air intake pipe.
Remove air cleaner-to-turbocharger air intake pipe
and hose assembly.

5. Disconnect both heater hoses from engine.

6. Disconnect tachometer drive cable and fuel
shut-off cable.
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7. Disconnect engine oil pressure sender wire.

9. Disconnect leak-off pipe from No. 6 nozzie ny-
lon boot.

9. Disconnect the speed control rod at turnbuckle.

10. Disconnect pipes and hose from pressure
manifold.

11. Disconnect engine coolant temperature sender
wire.

12. Disconnect the air conditioning lines at cou-
plers under Sound-Gard Body floor plate. See Sec-
tion 80, Group 5 for instructions. Disconnect wiring
lead at the compressor clutch.

13. Disconnect the Sound-Gard Body ground wire
from starter frame.

14. Disconnect the steering pipe clamps from en-
gine-to-side frame bracket, and at rear of intake
manifold. Remove left-hand steering pipes.

15. Disconnect the wiring harness from starter so-
lenoid, and remove brace (steering valve support-to-
cylinder head).

In addition to the numbered removal steps just giv-
en, the following hydraulic pipes and lines must be
disconnected:

(a) Disconnect the pump inlet pipe (function re-
turn) pipe at connector below rear portion of engine
oil cooler.

(b) Disconnect the main hydraulic pump seal bleed
line at pump.

(c) Disconnect the hydraulic oil cooler return pipe
at top of clutch housing.

(d) Disconnect front differential vent line at Hi-Lo
bearing quill.
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On 8430 Tractor, install JDE-63 Engine Lifting
Brackets on engine. On 8630 Tractor install JDG-1-9
Engine Lifting Brackets. Connect JDG-1 Engine Lift
Sling to brackets and to an overhead hoist (Fig. 14).

A—Brake Return Hose

B—Two-Speed Control Rod

C—Rockshaft Pipe and
Brake Hose

D—Upper Bracket
E—Lower Bracket
F—Steering Pipe

Fig. 39-Right-Hand Side of Clutch Housing

Disconnect the steering and rockshaft hydraulic oil
pipes from pressure manifold. Disconnect brake return
hose (A, Fig. 39) from top of clutch housing.

Disconnect steering pipe (F) at lower bracket (E)
connector, and then remove the lower bracket from
clutch housing.

Disconnect the upper bracket (D) from clutch
housing.

Disconnect the control rod (B) from planetary link-
age arm at top of clutch housing.
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REMOVAL—Continued

A—PTO Operating Rod
B—Clutch Operating Rod
C—Return Oil Hose
D—Bracket

E—PTO Brake Line

F—Wiring
G—Lube Oil Pipe
H—Oil Inlet Pipe

Fig. 40-Left Side of Clutch Housing (Early Model)

Disconnect the PTO (A, Fig. 40) and clutch control
rods (B) from pressure regulating valve housing.

Disconnect wiring (F).

Disconnect hydraulic oil pipes (E, G, and A) and
return hose (C).

Disconnect bracket (D) from clutch housing.
Referring to Fig. 41:

1. Disconnect the PTO brake pipe.

2. Remove the universal joint drive shaft guard.

3. Disconnect pipes, hoses, and wiring from clutch
oil pump filter housing. Remove filter element and
cover. Remove the oil filter housing. Then pull out the
clutch oil pump housing, cover, and transfer pump
housing assembly.

Litho in U.S.A.

Fig. 41-Hinge Area Removal Steps

4. Disconnect each of the three drive shafts at the
front universal joint.

5. Remove the cap screws from clutch output shaft
bearing quill. Use two of these screws installed in
threaded holes to act as jack screws. Turn jack screws
in evenly until quill is free of O-ring resistance in
housing, and then remove.

6. Remove PTO clutch shaft quill.

7. Remove cotter pin from front axle drive shaft
castellated nut. Install JDT-27 Yoke Holding Tool, and
remove nut. (See Section 50, Group 20.)

Install Front Support Stand (D-05151ST) and Rear
Support Stand (D-05150ST). See page 25-10 for in-
stallation instructions.

Install a wedge or block between the front drive
housing and the engine side frame (B, Fig. 38). A
wedge should be used on both sides to prevent rocking
of front end.
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A—Cap Screws

B—Drive Shaft
Guard Holes

C—Bearing Quill

D—Snap Ring
E—Hydraulic Pipe
Brackets

l Fig. 42-Clutch Housing-To-Front Hinge Cap Screws

Remove the clutch housing-to-front hinge cap
| screws (A, Fig. 42).

Litho in U.S.A.

e

(8630 lilustrated)

Fig. 43-Clutch Housing Separated From Hinge

Carefully separate the clutch housing from the front
hinge, rolling assembly forward to clear the hinge. See
Fig. 43.

Remove the PTO clutch from the clutch housing by
pulling clutch straight out.

A—O-Ring C—Cap Screws and
B—PTO Clutch Washer For Chain
Input Gear

Fig. 44-Removing Clutch Housing From Engine
(Front Support Stand not shown)

Attach a heavy chain to the clutch housing (Fig. 44)
for removing the clutch housing. Be sure to keep the
engine and tractor front end supported by the engine
lift sling, and use additional supports under front frame
and side frames.

Remove the engine-to-clutch housing cap screws
and remove the oil pan-to-clutch housing cap screws.

Clutch housing can now be removed from the en-
gine. Refer to Section 50 of this manual for service of
component parts contained in the clutch housing.
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INSTALLATION

NOTE: It is advisable to remove the drive shaft
bearing quill from front hinge before installation of the
clutch housing. The front drive shaft has a close fit with
the bearing, so that with the bearing quill removed,
installation is easier. To remove bearing quill, remove
snap ring (D, Fig. 42) from lits groove, and push out
quill which is positioned on a dowel pin in quill bore.

Install clutch housing on engine.

Remove the old gasket from clutch housing and
hinge. Scrape and clean joining surfaces as required.
Make sure interior of clutch housing and adjoining part
of hinge are thoroughly clean.

Remove O-ring (C, Fig. 44) from clutch housing, and
replace with a new one.

Lightly grease both sides of housing gasket, and
install gasket over dowels on front hinge.

Install PTO clutch (D, Fig. 43) on input gear splines
(B, Fig. 44).

Roll clutch housing and tractor front end assembly
back into position on front hinge. Use care to avoid
damaging hinge-to-clutch housing gasket when joining
assemblies.

Install all hinge-to-clutch housing cap screws (3/4-
in.) and washers except the two cap screws which
fasten the front drive shaft guard to the hinge (Fig. 41).
These two screws should not be installed until after the
universal drive shaft has been installed (see next
page).
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R 2338LN

1—3/4 - 4-3/4 in.
2—3/4 - 5-1/4 in.
3—3/4 - 5-1/4 in.
4—3/4 - 5-1/4 in.
5—3/8 - 1-1/4 in.

6—3/8 - 2-1/2 in.
7—3/8 - 1-1/4 in.
8—3/8 - 1-1/2 in.
9—3/8 - 1-3/4 in.
10—3/8 - 2-3/4 in.

Fig. 45-Front Hinge Cap Screw
Location Reference

Notice in Fig. 45 that there are seventeen 3/4-inch |
cap screws having two different lengths. Screws used
in eight locations are marked “1”, and are 4-3/4-in.
long. Three cap screws are used in locations marked
“2” and are 5-1/4 inches long. Four cap screws at
location “3” (fasten hydraulic oil pipe brackets to hinge,
Fig. 33) are 5-1/4-in. long. The remaining two cap
screws fasten the drive shaft guard to hinge at “4”, and
are 5-1/4-in. long. Tighten screws to 300 ft-lbs (407
Nm) torque.
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|  Remove the large O-ring (C, Fig. 44) from outside of

clutch output shaft bearing quill, and replace with a

new one. Lightly lubricate O-ring and install bearing

quill in hinge.
Install five 3/8 - 1-1/4-in. cap screws with lock
| washers at location “5” (Fig. 45). Tighten screws to 35
ft-lbs. (47 Nm) torque. At location “6”, position a 3/8 -
1-5/16-in. (9.53 - 33.34 mm) spacer, pipe clamps, and

install 3/8 - 2-1/2-in. cap screw with lock washer (9,
| Fig. 32). Leave cap screw loose until front pipe (clutch

housing oil return pipe) has been installed, instructed in

middle of next column. Then tighten cap screw to the
same torque given for the other five screws.
Remove O-ring from PTO clutch output shaft bear-
ing quill. Lightly lubricate a new O-ring, and position on
quill. Refer to Section 50, Group 15 for detailed service
information.

Install quill on hinge, and secure with five 3/8 -
1-1/4-in. cap screws and lockwashers at location “7”.
Use a 3/8 - 1-1/2-in. cap screw and lock washer at
“8". Tighten cap screws to 35 ft-lbs (47 Nm) torque.

Install clutch oil transfer pump housing, cover, clutch
oil pump housing, and oil filter housing on front hinge
using new gasket and O-rings. See Section 70, Groups
10 and 15 for detailed service information. Use four 3/8
- 1-3/4-in. cap screws at location “9”. At location “10”,
use a 3/8 - 2-3/4-in. cap screw and lock washer.
Tighten screws to 35 ft-lbs (47 Nm) torque.

R 25067K

A—O-Rings
B—Drive Shaft

C—Dowel Pin

| Fig. 46-Installing Front Axle Drive Shaft
Bearing Quill

| Install front axle drive shaft bearing quill (Fig. 46). Be
sure O-ring (A) is installed in the quill bore and in the
quill groove. Also, be sure dowel pin (C) is in position in
hole.
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Lubricate bearing quill and install in front hinge.
Install snap ring (D, Fig. 42) in groove in front hinge to
retain bearing quill.

Install U-joint yoke of drive shaft with groove in yoke
flange indexed between the drilled holes for the cotter
pin.

IMPORTANT: Do not interchange yokes. Refer
to instructions given under IMPORTANT at bottom
of right-hand column on page 25-34.

Use the thickest yoke retaining washer that will still
permit installation of cotter pin. Install nut, using JDT-
27 Yoke Holding Tool, and tighten to 450 ft-lbs (610
Nm) torque. Insert cotter pin, bending ears toward
washer.

NOTE: If torque wrench can not be set to specified
torque, use JDST-38 Torque Multiplier and set torque
wrench accordingly. JDST-38 has a 4-to-1 ratio.

A—U-Joints

E—Cap Screw
B—Vent Hose (3/8" - 7/8 in.)
C—Return Oil Pipe F—Spacer
D—Filter Inlet Pipe (3/8" - 7/8 in.)

G—Brackets

H—Guard

Fig. 47-Pipe and Hose Installation |

Connect universal joint drive shafts (A, Fig. 47) to I
yokes, and tighten cap screws to 85 ft-lbs (115 Nm)
torque.
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INSTALLATION—Continued

Install front axle drive shaft guard (H, Fig. 47) on
front hinge using special washers (between guard and
hinge, and between guard and head of cap screw) on
both sides. Fasten guard to hinge using 3/4 - 5-1/4-in.
cap screws. Tighten screws to 300 ft-lbs (407 Nm)
torque.

Insert oil return pipe (C) in oil filter housing, and
position in pipe clamps (9, Fig. 40). Tighten cap screw
to 35 ft-lbs (47 Nm) torque.

Insert clutch oil pump inlet pipe (large rear pipe) in oil
filter housing. Fasten the outer end to bracket (G, Fig.
47)using a 3/8 - 7/8in. (9.53 - 22.22 mm) spacer and
a 3/8 - 1-7/8 in. screw.

Connect remaining pipes and hose to oil filter hous-
ing. Connect wiring lead. Install PTO brake pressure
pipe (1, Fig. 41).

Remove the engine lift sling and lifting brackets.

Reverse the removal instructions given on pages
25-21 through 25-23 to complete the basic installation.

Remove wedges from front drive assembly.

Connect drive shaft to front axle. See page 25-2.
Remove Rear Support Stand.

Connect crankcase oil drain pipe. Fill crankcase with
the correct grade and viscosity of engine oil. Refer to
Operator's Manual.

Fill the cooling system and connect battery ground
cable. Start engine and check for leaks. Install hood,
grille screens, air stack, and muffler. Be sure to con-
nect aspirator hose to muffler.

HINGE

GENERAL INFORMATION

Pivoting of the tractor at the hinge logically sepa-
rates the hinge into a front section and a rear section.
These two sections may be disconnected from each
other without removing the Sound-Gard Body. How-
ever, removal of pivot pins, hydraulic oil pipes and
hose, control cables, and wiring is required.

Determine which section of the hinge (front, rear, or
both) requires service before starting the separation
work. Since it is possible to disconnect parts at more
than one place, considerable time and effort can be
saved by determining in advance where to disconnect
parts and assemblies. The Sound-Gard Body (Section
80) must be removed if removal of the front hinge from
tractor is required.

SEPARATING REAR HINGE
FROM FRONT HINGE
Removal

Place tractor in sharp right-hand turn to make work-
ing in hinge area easier. Disconnect the battery ground
cable to prevent someone from accidentally starting
engine while working in hinge.

Litho in U.S.A.

CAUTION: Before disconnecting any of

the drive shafts, jack up one of the wheels
to relieve any torque buildup in the power train.
Personal injury could result if drive shaft “un-
winds” while it is being disconnected.

Discharge the accumulator. (See CAUTION, page
25-6.)

25 300K

A—Drawbar Support
B—Drawbar

C—Cap Screws

Fig. 48-Drawbar And Support

Remove the drawbar (B, Fig. 48) and drawbar sup-
port (A) to permit installation of Rear Support Stand
(D-05150ST).

Remove rear fenders and transmission case shield,
if equipped (See Fig. 68).
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Disconnect clamp (B) and webbing from around
rockshaft and SCV control cables which are clamped
to the left-hand tie rod. Control cables may be fastened
to the Sound-Gard Body with wire, and tied up out of
the way.

Referring to Fig. 50, disconnect the vent hose (A), |
clutch housing oil return hose (B), pressure hose to
control valve (C), brake pressure hose (D), pump inlet
hose (function return) (E), clutch oil pump inlet hose
(F), PTO brake pressure hose (G), and, if equipped,
differential lock pressure hose (not shown).

A—Shifter Cables C—Start-Safety
B—SCV Cable Clamp Switch Wiring

| Fig. 49-Control Cables

|  Disconnect transmission shifter cables (A, Fig. 49)
and start-safety switch wiring (C) from right-hand side
of transmission case.

R 23389N

A—Transmission Input Drive Shaft and Guard
B—PTO Drive Shaft and Guard
C—Front Axle Drive Shaft and Guards

Fig. 51-Universal Joint Drive Shafts |
and Guards

Disconnect universal joint drive shafts and guards
(Fig. 50) from the front hinge or from the rear hinge, |

R 233800 depending on which half of tractor requires repair. If
A—Clutch Housing-To-Torque Divider Housing Vent Hose repair is required on both front and rear, remove the
B—Clutch Housing Oil Return Hose shafts and guards from the tractor.

C—Pressure Control Valve Hose
D—Brake Pressure Hose

E—Pump Inlet Function Return Hose
F—Clutch Oil Pump Inlet Hose
G—PTO Brake Pressure Hose

Fig. 50-Hinge Separation Hose Connections

Litho in U.S.A.
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Removal—Continued

R 25310N

A—Feedback Cylinder-to-Oil
Filter Hose

B—Feedback Cylinder

C—Right-Hand Steering
Cylinder

D—Left-Hand Steering
Cylinder

E—Steering Cylinder Pins

Fig. 52-Steering Cylinders and Feedback Cylinder Connections

Disconnect the left-hand steering cylinder piston rod
(D, Fig. 52) from rear hinge by removing pin (E).
Manually straighten the tractor. From the right-hand
side of hinge, disconnect the feedback cylinder (B) and
right-hand steering cylinder (C).

Install Rear Support Stand (D-05150ST) and Lifting
Bracket (D-05153ST) following manufacturers’ in-
structions. Block front wheels.

Using a 12-ton or larger floor jack, raise the tractor
slightly. Position blocks under the lifting bar.

Remove hinge pivot pin retaining bolt (G, Fig. 53)
from bottom of hinge. Remove the upper pivot pin
retaining cap screw and washer (A).

If equipped, remove lower hinge pin bushing re-
tainer.

Litho in U.S.A.

. Use the height adjusting jacks on the rear support
stand to raise or lower the rear of the tractor to relieve
any bind on the pins. Drive out pins, and remove
spacers and thrust packs (see Fig. 57).

R 25311N

A—Cap Screw E—Nut and Washer
B—Spacer F-—Spacer
C—Upper Pivot Pin G—Hex. Bolt

D—Lower Pivot Pin
Fig. 53-Upper and Lower Pivot Pins
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Fig. 54-Rear Hinge Separated From
Front Hinge

Carefully roll rear section away from front section
(Fig. 54).

Repair

With the front and rear units separated, repairs may
be made on either unit with ease. If it is necessary to
remove the front hinge from the clutch housing, or
remove the rear hinge from the torque divider, refer to
“Front Hinge” on page 25-31, or “Rear Hinge” on page
25-32, for removal instructions.

e

Fig. 55-Removing Hinge Bushing

Litho in U.S.A.

The hinge pivot pins and bushings (arrows, Fig. 55)
should be inspected for wear and replaced if required.
To remove bushings, use an OTC No. 27531 Bushing
Driver Disk with handle. Install new bushings slightly
deeper than outside casting surface. Lubricate bush-
ings.

77N

R30219

A—Liner Plate C—Wear Plate

B—Self-Lubricating Liner
Fig. 56-Thrust Pack

A thrust pack (Fig. 56) is used on top and bottom of
the upper hinge pin bushing. It consists of a crimped
outer plate (A), called a liner plate, and a wear plate (C)
which rotates freely in the liner plate. Between these
two plates is a self-lubricating liner (B).

...............

A—Upper Pivot Pin
B—Spacer

Fig. 57-Thrust Pack Installation

The thrust pack is installed so that the upper wear
plate faces downward and the lower plate faces up-
ward.

Inspect the thrust pe~k to make sure the wear plate
turns freely. If the wear plate does not turn freely,
replace with a new thrust pack assembly.
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Installation

Move rear tractor assembly forward to align front
and rear hinge pivot pin holes.

Position the 17/32 - 5/8 in. (13.5 - 15.88 mm)
spacer in rear hinge (Fig. 57). Insert a thrust pack on
top and bottom of front hinge pivot pin bushing, and
install pivot pin. Secure with a 1/2 - 1-3/8-in. cap
screw and flat washer. Tighten cap screw to 85 ft-lbs
(115 Nm) torque.

Position stepped spacer in front hinge, and install
lower pivot pin (D, Fig. 53). Install 1/2 - 4-1/2-in. hex
bolt from the bottom, using a flat washer and hex nut.
Tighten nut to 85 ft-lbs (115 Nm) torque.

Install lower hinge pin bushing retainer.
Connect feedback cylinder to rear hinge.

When installing universal joint drive shafts (Fig. 51),
notice that each of the three shafts are different in
length. Install drive shafts as follows:

Longest shaft (bottom) drives the front differential.
Shortest shaft (middle) drives the PTO.
Intermediate length shaft (upper) is the input drive.

Position end of drive shaft having the grease fitting
for the splined shaft toward the front hinge.

Tighten U-joint-to-yoke cap screws to 85 ft-lbs (115
Nm) torque.

Position universal joint drive shaft guards (Fig. 58)
over the U-joints. Since each of the guards are dif-
ferent, all four are shown and identified in Fig. 58.

Use special washers between guard and hinge, and
between guard and head of cap screw. Secure upper,
lower rear, and front guards with 3/4 - 5-1/4 in. cap
screws. On the middle guard, use 3/4 - 7 in. screw on
the right-hand side and a 3/4 - 7-1/2 in. screw on the
left-hand side. Tighten screws to 300 ft-lbs (407 Nm)
torque.

Inspect hydraulic hoses for chafing and deteriora-
tion. Discard any hose that appears to be in question-
able condition. Remove all caplugs from pipes and
hoses, and connect as shown in Fig. 50. Tighten hose
clamps and fittings securely.

Install control cables and wiring (Fig. 49). Remove
Rear Support Stand, Lifting Bar, Floor Jack and blocks.

Install transmission case shield and fenders, if
equipped.

B 253168

B—Front Guard

A—Upper Guard

C—Middle Guard

D—Lower Guard

Fig. 58-Universal Joint Drive Shaft Guards

Litho in U.S.A.



Tractors - 8430 and 8630
TM-1143 (Feb-79)

General 10
Separation 25-31

Install drawbar support (Fig. 48). Use four 3/4 - 2 in.
cap screws and plain washers to fasten front of support
to torque divider. Fasten rear of support to the trans-
mission case using two 3/4 - 5-1/4 in. cap screws with
lock washers at front, and two 3/4 - 6 in. cap screws
with lock washers at rear. Tighten screws to 300 ft-lbs
(407 Nm) torque. Install drawbar.

Connect steering cylinders by inserting pin from
bottom and using a spacer, washer, and special lock
nut. Tighten lock nut to 300 ft-lbs (407 Nm) torque.

Lubricate hinge pivot pins and steering cylinder pins
using John Deere Multi-Purpose grease or an equiva-
lent SAE Multi-Purpose grease. See Operator’'s Man-
ual.

Refill transmission-hydraulic system using oil speci-
fied in Operator's Manual.

Check operation of tractor, making full right and left
turns. Make sure universal joint drive shafts do not
strike guards. Inspect pipe and hose connections for
leaks.

FRONT HINGE
Removal

Discharge the accumulator. (See CAUTION, page
25-6.)

Removal both fuel tanks. (See Section 30, Group
15))

Remove the Sound-Gard Body. (See Section 80,
Group 5.)

A—Sound-Gard Body Supports C—Lube Pipe

B—Upper Hinge Pivot Pin

Fig. 59-Sound-Gard Body Supports

If the front hinge is to be replaced, remove the
Sound-Gard Body Supports (A, Fig. 59). Otherwise,
the supports may be left on the front hinge. Remove
lube pipe (C).

Litho in U.S.A.

Separate the rear hinge from the front hinge. Refer
to instructions starting on page 25-26.
CAUTION: Block right and left sides of
front differential support to prevent tilting
of tractor.

R32762
Fig. 60-Front Hinge Removal Steps

1. Remove bearing quills from hi-lo, PTO, and drive
shaft.

NOTE: Drive shaft yoke is removed first and then
snap ring is removed to pull quill.

2. Disconnect all lines from clutch filter housing.

3. Remove clutch filter and filter housing.

4. (Not lllustrated). Remove clutch oil pump by
using jackscrews.

5. Remove PTO brake line.

6. Remove hoses from steering feedback cylinder.

7. Remove hoses from steering cylinders (front and
back).

8. (Not lllustrated). Remove hoses from steering
cylinders.

9. Remove steering cylinders and brackets.

10. Remove steering feedback cylinder.

11. Drain engine crankcase oil and remove drain
pipe.

Install stands and blocking under clutch housing and
remove Support Bracket (D-05153ST).

Remove side frame to front hinge bolts.
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Removal—Continued REAR HINGE

Removal
Discharge the accumulator. (See CAUTION, page
25-6.)

Separate rear hinge from front hinge (Fig. 54).
(Refer to page 25-26).

4

Fig. 61-Removing Front Hinge Fig. 62-Left-Hand Pipes |

Referring to Fig. 62, remove the clutch housing oil |

Fasten a heavy chain around hinge, and attach to , ’
Y ' g return pipe (1), pressure control valve pipe (2), brake

hoist. Remove hinge-to-clutch housing cap screws.

ey ; . pressure pipe (3), pump inlet pipe (function return) (4),
Lift-off hinge (Fig. 61). and clutch oil pump inlet pipe (5). The clutch oil pump
Installation inlet pipe pickup location is different on early tractors

than location shown in Fig. 62. Pickup on early tractors |
Install front hinge on clutch housing using a new is near rear axle housing.
gasket. Follow instructions beginning on page 25-24
for installing hinge on clutch housing and for joining Disconnect differential lock pressure hose-to-rear
front and rear hinge together. pipe at bracket on hinge.

If the Sound-Gard Body supports were removed,
fasten them to hinge using 3/4 - 4-1/2 in. cap
screws. Tighten screws to 300 ft-lbs (407 Nm)
torque.

Mount Sound-Gard Body on supports. Refer to
Section 80, Group 5, for installation instructions.

Mount fuel tanks, and check tractor operation.

Litho in U.S.A.
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Fig. 63-Rear Hinge Removal Steps

Referring to Fig. 63, remove the input shaft lube pipe
(6), vent hose (7), and PTO brake hose (8).

Remove cotter pin from PTO drive shaft yoke nut
(9), and input shaft yoke nut (10). Using the JDT-27
Yoke Holding Tool, remove both nuts. Then, remove
yokes from shafts. Mark or tag one of the two yokes
so that each may be installed on the correct shaft.

Litho in U.S.A.

R28728Y

Fig. 64-Removing Rear Hinge

Fasten a heavy chain around the rear hinge, similar
to that shown in Fig. 64.

Remove the hinge-to-torque divider cap screws
and carefully remove hinge.

Installation

Remove the old gasket (rear hinge-to-torque divid-
er), and properly prepare joining surfaces. Thorough-
ly clean hinge and torque divider housings sealed by
the gasket.

Apply a light coating of grease to both sides of
gasket, and place gasket on dowels of hinge. Install
hinge on torque divider.
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Installation—Continued

R 23403N

1—3/4 - 2-3/4 in. 4-3/4 - 6-3/4 in.
2—3/4 - 5 in. 5—3/4 - 7-1/2 in.
3—3/4 - 5-1/2 in. 6—3/4 - 2-3/4 in.

Fig. 65-Rear Hinge Cap Screw
Location Reference

Litho in U.S.A.

Use Fig. 65 as a guide for installing cap screws.
Notice that the upper four cap screws at location “1”
are installed from front to rear, while the bottom four
cap screws at location “6” are installed from rear to
front.

Cap screws at locations “3”, “4”, and “5” are loca-
tions for universal joint drive shaft guards. These
screws should not be installed until the drive shafts
(and guards) have been installed.

Tighten all 3/4-in. cap screws to 425 ft-lbs (576 Nm)
torque.

NOTE: Some tractors may have D-grade cap
screws (3 radial dashes on head). If so replace with
F-grade cap screws (6 dashes).

Position O-ring packing in groove of yoke with no
part of packing protruding from the yoke.

Install yokes, placing each one on its respective
shaft. The transmission input shaft yoke (upper), has
a larger flange diameter than the PTO yoke.

IMPORTANT: If the front axle drive shaft yoke
is accidentally interchanged with the transmis-
sion input shaft yoke, the yoke placed on the
transmission input shaft will ride against the
bearing and cause it to bind, preventing the shaft
from rotating.

Be sure groove in flange is indexed between the
drilled holes for the cotter pin.

Use the thickest yoke retaining washer that will
permit installation of the cotter pin. Install nut on
shaft, and tighten to 450 ft-lbs (610 Nm) torque. Use
JDT-27 Yoke Holding Tool (see Section 50, Group
30) to hold yoke when tightening nut. If torque
wrench can not be set to specified amount, use
JDST-38 Torque Multiplier. Insert cotter pin, and
bend ears over nut.
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R 25302N_ /

A—Clutch Oil Inlet Pipe
B—Spacer and Hex. Bolt
C—Spacer and Cap Screw
D—Function Return Pipe

F—Brake Pipes

E—Spacer and Cap Screw

G—Spacers and Cap Screws
(3/8"-top; 1/2"-bottom)

H—Pressure Control
Valve Pipe

| —Oil Return Pipe

J—Spacer and Cap Screw

Fig. 66-Left-Hand Hydraulic Oil Pipe Mountings

Mount hydraulic oil pipes on side of transmission
case. Use Fig. 66 as a guide for installing pipes,
clamps, and spacers in the correct locations.

Install clutch oil pump inlet pipe (A). Secure pipe to
bracket at location “B” using a 3/8 - 1-5/16 in. (9.53
- 33.34 mm) spacer, pipe clamps, and a 3/8 - 2-1/2
in. hex. bolt with nut and lock washer. At “C”, fasten
pipe to front hinge with a 3/8 - 3/4 in. (9.53 - 19.0
mm) spacer, pipe clamps, and a 3/8 - 1-7/8 in. cap
screw with lock washer.

Install function return pipe (D). Secure to transmis-
sion case using a 1/2 - 2-3/4 in. (12.7 - 69.85 mm)
spacer, pipe clamps, and a 3/8 - 3-3/4 in. cap screw
with lock washer at “E”.

Install brake pressure pipe (F). Use a 1/2 - 2 in.
(12.7 - 50.8 mm) spacer, pipe clamps, and a 3/8 - 3
in. cap screw with lock washer to fasten pipe to left
side of transmission case.

Litho in U.S.A.

Install pressure control valve pipe (H). At locations
“G”, use pipe clamps, two 3/8 - 3/4 in. (9.53 - 19.0
mm) spacers, and mount on top of right-hand brake
pipe clamps, which in turn mounts on top of 1/2 -
5/16 in. (12.7 - 7.94 mm) spacers. Fasten at both lo-
cations using 3/8 - 2-1/2 in. cap screws.

Install clutch housing oil return pipe (). Secure
pipe to front hinge at “J” with a 3/8 - 1-1/16 in.
(9.53 - 27.0 mm) spacer, pipe clamps, and a 3/8 -
2-1/2 in. cap screw with lock washer.

Roll rear tractor assembly forward and connect
both hinges together. Follow instructions beginning
on page 25-30 for completing the installation.

Be sure to refill the transmission-hydraulic system
and lubricate the hinge pins using lubricants speci-
fied in Operator's Manual. Check operation of tractor
making full right and left turns. Inspect pipes and
hoses for leaks.
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TORQUE DIVIDER

REMOVAL

Place tractor in full right-hand turn to open left side
of hinge area. (See CAUTION, page 25-2). Shut-off
engine and disconnect battery ground cable to prevent
someone from accidentally starting the engine while
working in hinge area.

Discharge the accumulator. See CAUTION, page
25-6. Drain the transmission case.

Remove top drive shaft only in hinge area.

Follow instructions given on pages 25-26 and 25-27
for removal of pipes, hoses, drive shaft, and other
necessary parts to make the separation. It is not nec-
essary to remove the Sound-Gard Body for separating
the torque divider from the rear hinge.

Remove top rear drive shaft yoke from rear hinge.

Fig. 67-Torque Divider Separated
From Front Hinge

Wr28729

Position Rear Support Stand (D-05150ST) under
transmission. Bolt mounting pad adapter to drawbar
mounting pad. Position cradle adapter under rear of
transmission.

Install Lifting Bracket (D-05153ST) following manu-
facturers’ instructions.

Remove rear hinge-to-torque divider cap screws.

Roll torque divider and tractor rear end back away
from the front hinge.

To remove the torque divider from the transmission
case, do the following:

Litho in U.S.A.

Remove tie rods, lube pipe, and cover plate from top
of transmission case. Remove two cap screws from
front flange inside case securing case to torque divider.

Remove shafts and gears from front of torque di-
vider to prevent them from accidentally falling out
during removal. Remove steadyrest.

Fasten a heavy chain to the torque divider and to a
hoist. Remove the torque divider-to-transmission case
cap screws, and lift off torque divider.

Refer to Group 20, Section 50 for information per-
taining to servicing the torque divider.

INSTALLATION

Remove old gasket used between the torque divider
and the transmission case. Properly prepare joining

- surfaces of both assemblies. Apply a light coating of

grease to both sides of gasket, and position gasket on
transmission case dowels.

Make sure that the interior of both housings sealed
by the gasket are clean. Install torque divider on
transmission case. Secure with fifteen 3/4 - 2-3/4 in.
cap screws. Tighten screws to 300 ft-lbs (407 Nm)
torque.

Remove the old cover plate gasket. Install cover
plate using a new gasket. Fasten cover plate to case
using 3/8 - 1 in. cap screws, special washers, and
lock washers. Do not install cap screws in two holes
used for mounting spacers and pipe clamps until
pressure control valve pipe has been installed.

Install tie rods. Tighten tie rods to 100 ft-lbs (130
Nm) torque. (See Section 70, Group 30 for additional
information on tie rods and rockshaft.) Leave torque
divider lube pipe off until torque divider is fastened to
the front hinge.

Install steadyrest with PTO upper idler shaft using
two 3/8 - 3/4 in. special cap screws (having a nylon
insert). Place shafts and gears in position. Refer to
Group 20, Section 50 for specific installation instruc-

-tions.

Refer to information given beginning on page 25-33
for installing torque divider to hinge and for joining both
hinge sections together.
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TRANSMISSION

REMOVAL

Discharge the accumulator (See CAUTION, page
25-6.)

Remove the fenders and transmission case shield, if
equipped (Fig. 68). Drain the transmission case.

A—Transmission Case Shield B—Fender

Fig. 68-Fenders and Transmission Case Shield

CAUTION: Jack up any one of the four
wheels to relieve any torque build up in the
power train, preventing any possible personal in-
jury that could result from the release of torque.

251

Fig. 69-Left-Hand Removal Procedures

Litho in U.S.A.

Refer to Fig. 69 and 70 and perform the following
removal steps:

(1) Disconnect the pump inlet pipe (function return)
and clamps.

(2) Disconnect brake pipe from fitting on side of
transmission case. Disconnect pipe clamps.

(3) Disconnect clutch oil return pipe.

(4) Remove torque divider lube pipe.

(5) Disconnect clamps and spacers from pressure
control valve pipe and brake pipe.

(6) Disconnect pressure control valve pipe.

(7) Remove cover plate from top of transmission
case.

(8) Disconnect hose clamp from control cables and
tie rod. Disconnect cables from rockshaft and selective
control valves.

(9) Remove tie rods from torque divider housing.

Fig. 70-Right-Hand Removal Procedures

(10) Disconnect transmission shifter cables by re-
moving yoke pins and cable clamp screw. Fasten
cables out of way.

(11) Disconnect the neutral start switch wiring and
transmission lubricating oil pressure sender wiring
from side of transmission case.
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REMOVAL—Continued

Disconnect differential lock rear pipe at bracket on
hinge. Disconnect clamps on transmission case.

Remove the drawbar and drawbar support. (See
| Fig. 48.)

Install Rear Support Stand (D-05150ST) as de-
scribed on page 25-36.

Install Lifting Bracket (D-05153ST) following manu-
facturers’ instructions.

Block front wheels to prevent front end from moving
when separating.

lgzs730y

| Fig. 71-Transmission and Rear End Assembly
Separated From Torque Divider

Remove transmission-to-torque divider cap screws.
Carefully separate transmission and rear end assem-
bly from the torque divider (Fig. 71).

For service information on the Quad-Range trans-
mission, refer to Section 50, Group 25.

Litho in U.S.A.

Fig. 72-Torque Divider and Tractor Front End

INSTALLATION

Remove old gasket used between the torque divider
and the transmission case. Properly prepare joining
surfaces of both assemblies. Apply a light coating of
grease to both sides of gasket, and position gasket on
transmission case dowels.

Make sure that the interior of both housings sealed
by the gasket are clean. Join transmission case to
torque divider. Secure with fifteen 3/4 - 2-3/4 in. cap
screws. Tighten screws to 300 ft-Ibs (407 Nm) torque.

Remove the old cover plate gasket. Install cover
plate using a new gasket. Fasten cover plate to case
using 3/8 - 1 in. cap screws, special washers, and lock
washers. Do not install cap screws in two holes used
for mounting spacers and pipe clamps until pressure
control valve pipe has been installed (6, Fig. 69).
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Install tie rods. Tighten tie rods to 100 ft-lbs (130
Nm) torque. (See Section 70, Group 30 for additional
information on tie rods and rockshaft.)

Remove the support stands. Install drawbar and
drawbar support (Fig. 48).

Reverse the remaining separation steps on page

25-37. Correctly install hydraulic pipe clamps and
spacers (Fig. 69).

Litho in U.S.A.

Fill the transmission-hydraulic system, using the oil
specified in Operator’s Manual.

Install transmission case shield and fenders, if
equipped.

Check operation of tractor. Inspect connections for
leaks.

SCV and rockshaft controls should be checked and
adjusted per section 70-30-12.
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SPECIFICATIONS AND SPECIAL TOOLS
SPECIFICATIONS
Item Specification

Air conditioning compressor belt deflection
(@t 15 Ibs. [66.7 NI pull) ... .. 0.25 in. (6.35 mm)
Fan belt deflection (at 25 lbs. [111.2 Nl pull) ...... ... . 1 in. (25.4 mm)
Hinge pivot pin did. (NeW) . ... ... 2.5030 + 0.0005 in.

(63.576 + 0.013 mm)

Hinge pivot pin bushings

O.D. 3.050 = 0.002 in.
(77.47 = 0.05 mm)
LD 2.512 = 0.002 in.
(63.8 =+ 0.05 mm)
LNt . e 1.500 0.005 in.

+
(38.1 = 0.13 mm)

Weight of engine with clutch assembly (approx.)

BAB0 . . 2000 Ibs. (908 kg)
BB30 . .. 2600 Ibs. (1 186 kg)
Item Torque
Ft-lbs. (Nm)
Front Axle

Side frame-t0-axle SUPPOIt. .. .. . . 300 (407)

Axle support-to-engine front
support (at front) ... .. ... 300 (407)

Differential rear support-
to-axle support

B/A-IN. SCIEWS . . . o e ot e e e e e e e e e e e 300 (407)
T/8-IN. SCIEWS . . o v e ot et e e e e e e e e e e 445 (610)
Engine
Rear mounting flange-to-

CIULCR NOUSING . . . .. 300 (407)
Oil pan-to-clutch housing .............. .. i 300 (407)-8630; 85 (115)-8430
Side frame-to-front hiNge .. ... ... . . 300 (407)
Engine front support-to-engine block.............. ... ... ...l 300 (407)-8630; 170 (230)-8430
Engine front support-to-axle support

(@t tOP) = 5/8-IN. SCIEWS . . ...\ttt et 170 (230)

(@t front) = 3/4-IN. SCIEWS . ... ..\ttt e 300 (407)
Hydraulic pump support-t0-engine .. .......... ... i 85 (115)
Hydraulic pump drive COUPIING . ... ... . 30 (41)

Clutch Housing
Front hinge-to-clutch housing . ........... . 300 (407)
Clutch output shaft bearing quill. .......... ... 35 (47)
PTO clutch output shaft bearing quill . ... 35 (47)
Clutch oil filter housing-to-hinge . . ... ... ... 35 (47)
Front axle drive shaft yoke NUt ........... ... 450 (610)
Universal joint drive shafts-to-yokes, 8630 ............... ... i 85 (115)

BAB0 . . . 70 (95)
Universal joint drive shaft guard screws ............. ... ... i 300 (407)

Litho in U.S.A.
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SPECIFICATIONS—Continued

Item

Hinge

Pivot pin retaining SCrews ... ...
Universal joint drive shafts-to-yokes, 8630 .......... ... .. ... i

Universal joint drive shaft guard screws ............ ... . . i

Drawbar support-to-torque divider and

10 transSMISSION CASE .. ... ... i
Universal joint drive shaft yoke nuts............. . ... .. . . . . .

Torque Divider

Tie rods (torque divider-to-rockshaft) ....... ... ... ... ... . . . . ... ...
Torque divider housing-to-transmission Case ................. ..

Transmission

Tie rods (torque divider-to-rockshaft) ....... ... ... ... . ... .. . ... ...
Torque divider housing-to-transmission case ............. .. ... . . . . i

SPECIAL TOOLS

No. Name Use
JDG-1-9*% (8630) .......... Engine Lift Brackets ............ Engine removal
JDE-63* (8430) ........... Engine Lift Brackets ............ Engine removal
JDG-1% ... Engine Sling ................... Engine removal
D-01043AA* .. ... ... .. .... Load Positioning Sling .......... Engine Removal
D-05150ST* .............. Rear Support Stand ............. Tractor Separation
D-05151ST* .............. Front Support Stand ............. Tractor Separation
D-05152ST* .............. Front Support ................... Tractor Separation
D-05153ST* .............. LiftngBar ...................... Tractor Separation
JDT-27% ... ... Yoke Holding Tool .............. Removing and installing
drive shaft yokes
JDST-38*. . ............... Torque Multiplier ................ Used with torque wrench

to obtain torque values

above wrench capacity
27531*% .. Disk ............ . Removing and installing

hinge pivot pin bushings

* Order from Service Tools, P.O. Box 314, Owatonna, Minnesota 55060

Litho in U.S.A.

Torque

Ft-lbs (Nm)

85 (115)
85 (115)

...... 70 (95)
300 (407)

300 (407)
450 (610)

100 (130)
300 (407)

100 (130)
300 (407)
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Group 5
GENERAL INFORMATION AND DIAGNOSIS

GENERAL INFORMATION

This is a turbo-charged, liquid cooled, 6-cylinder, Basic Engine Problem—See This Section
diesel fueled, valve-in-head, vertical in-line four-cycle Incorrect timing
engine. Engine overheating
Weak valve springs
Incorrect valve clearance
Burned, warped, pitted, or sticking valves
Low compression
Worn camshaft lobes (could be caused
by faulty damper)

Engine Misses

For basic theory on engine operation see
res | FOS Manual 30—ENGINES.

DIAGNOSING ENGINE MALFUNCTIONS

. . . . . Fuel System Malfunction—See Section 30
Review diagnostic procedures provided in FOS

IVIC ; Water in fuel
Manual 30—ENGINES, Chapter 12 “Diagnosis and Mixture of gasoline and diesel fuels
Testing”. Air in fuel

. Faulty injection nozzles
Will Not Start Faulty injection pump
Fuel System Malfunction—See Section 30

Foreign matter in fuel

Improper fuel

Faulty fuel pump

Fuel shut 6ff at tank

Restricted air intake system

Faulty injection nozzles

Plugged fuel filter

Lack of Power

Basic Engine Problem—See This Section
Incorrect timing
Wrong viscosity crankcase oil
Engine overheating
Blown cylinder head gasket
Worn camshaft lobes
Incorrect valve clearance
Incorrect valve timing
Burned, warped, pitted or sticking valves
Weak valve springs
Low compression

Electrical System Malfunction—See Section 40
Corroded or loose battery
Weak battery

Uneven Running or Frequent Stalling

Service Problem—See Section 10
Dirty or obstructed air cleaners

Basic Engine Problem—See This Section
Coolant temperature below normal

Engine overheating

Improper valve clearance

Cylinder head gasket leaking
Valves sticking or burned

Worn or broken compression rings
Low compression

Incorrect timing

Service Problem—See Section 10

Low fuel supply

Fuel System Malfunction—See Section 30

Restricted fuel lines or filters
Faulty fuel pump

Faulty injection pump

Faulty injection nozzles
Exhaust system restricted

Litho in U.S.A.

Improper fuel
Wrong oil viscosity

Fuel System Malfunction—See Section 30
Incorrect throttle linkage
Plugged fuel tank vent
Plugged fuel filters
Faulty injection pump
Faulty injection nozzles
Faulty fuel pump
Restricted exhaust system
Low intake manifold pressure

Power Train Malfunction—See Section 50
Clutch slipping
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Engine Overheats Low Oil Pressure

Basic Engine Problem—See This Section Basic Engine Problem—See This Section

Loose or broken fan belt

Faulty thermostats

Cooling system limed up
Defective radiator pressure cap
Defective head gasket

Incorrect engine timing

Crankcase oil level low

Low Coolant level

Radiator or side grille screen dirty
Faulty Water Pump

Service Problem—See Section 10

Engine overloaded
Crankcase oil level low
Improper fuel

Fuel System Malfunction—See Section 30

Excessive fuel delivery
Improper injection pump timing

Excessive Oil Consumption

Basic Engine Problem—See This Section

Crankcase oil too thin
Oil pressure too high
Oil level too high

Plugged oil cooler—oil or water passages

Restricted oil passage from valve cover
Worn valve guides or valve stems

Oil control rings worn or broken
Scored liners or pistons

Excessive ring groove wear in piston
Rings sticking in grooves of piston

Oil return holes in piston clogged
Insufficient piston ring tension

Piston ring gaps not staggered

Excessive main or connecting rod bearing

clearance

Worn crankshaft thrust bearing
(Mis-aligned piston and rod)

Front or rear crankshaft oil seal faulty

Service Problem—See Section 10

Crankcase oil too thin
Oil level too high

Fuel System Malfunction—See Section 30

Restricted air intake system

Litho in U.S.A.

Low oil level

Improper regulating valve adjustment

Improper oil

Excessive main and connecting rod
bearing clearance

Leakage at internal oil passages

Faulty oil pump

Defective engine oil cooler

Service Problem—See Section 10
Low oil level
Improper oil

Electrical System Malfunction—See Section 40
Defective oil pressure indicator lamp
Faulty oil pressure sending unit

High Oil Pressure

Basic Engine Problem—See This Section
Stuck or improperly adjusted regulating valve

Excessive Fuel Consumption

Basic Engine Problem—See This Section
Low compression
Incorrect engine timing

Service Problem—See Section 10
Engine overloaded

Fuel System Malfunction—See Section 30
Leaks in fuel system
Restricted air cleaners
Faulty injection pump
Faulty injection nozzles

Black or Gray Exhaust Smoke

Basic Engine Problem—See This Section
Incorrect engine timing

Service Problem—See Section 10
Improper grade of fuel
Engine overloaded

Fuel System Malfunction—See Section 30
Excessive fuel delivery
Faulty injection nozzles
Restricted air cleaners
Defective muffler
Defective turbocharger
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8430 ENGINE

White Exhaust Smoke

Basic Engine Problem—See This Section
Low compression

Fuel System Malfunction—See Section 30
Faulty injection nozzles
Improper fuel

Slow Acceleration

Fuel System Malfunction—See Section 30
Faulty injection pump
Faulty injection nozzles

Detonation

Basic Engine Problem—See This Section
Carbon buildup in compression chambers

Fuel System Malfunction—See Section 30
Oil picked up by intake air stream
Faulty injection nozzles

Abnormal Engine Noise

Basic Engine Problem—See This Section
Low engine oil level
Excessive valve clearance
Worn cam followers
Bent push rods
Worn rocker arm shafts
Worn main or connecting rod bearings
Foreign material in combustion chamber
Worn piston pin bushings and pins
Scored piston
Incorrect engine timing
Excessive crankshaft end play
Loose main bearing caps
Worn timing gears
Worn oil pump gears
Broken pump shaft
Camshaft oil pump drive gear worn or broken

Litho in U.S.A.

Contamination

Antifreeze in Crankcase Oil
Loose cylinder head cap screws
Cylinder head gasket failure
Cylinder head or block damaged
Cylinder liner packings or O-ring failure

Fuel in Crankcase Oil
Faulty injection pump seals
Faulty injection pump seals
Faulty injection nozzles

Aluminum Particles in Qil Pan
Scored pistons
Main or connecting rod bearing failures

Brass Particles in Oil Pan
Camshaft bushing failure
Oil pump bushing failure
Piston pin bushing failure

Sludge in Qil Pan
Improper oil
Improper maintenance
Poor crankcase ventilation.
Faulty air cleaner assembly
Antifreeze in crankcase

Tractors - 8430 and 8630
TM-1143 (Feb-79)
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Group 10

CYLINDER HEAD, VALVES, AND CAMSHAFT

GENERAL INFORMATION

The cylinder head holds the rocker arm assembly,
valve springs, and valves.

Cylinder head valve seats have replaceable in-
serts. Valve guides are integral with the cylinder
head. Exhaust valve guides are threaded.

Both intake and exhaust valves are equipped with
valve rotators and valve stem wear caps. The ex-
haust valve is longer than the intake valve, and the
intake valve has the letters “INT” stamped on the
valve face.

The cam shaft is cast with an integral oil pump
drive gear. All camshaft lobes are tapered and con-
tact mushroom type cam followers.

DIAGNOSING MALFUNCTIONS

The following is a list of possible valve train mal-
functions and causes:

Sticking Valves

Insufficient lubrication

Carbon deposits on valve stem
Worn valve guides

Warped valve stems

Cocked or broken valve springs
Worn or distorted valve seats

Warped, Worn, or Distorted
Valve Guides

Lack of lubrication

Cylinder head distortion

Excessive heat

Unevenly tightened cylinder head cap screws

Distorted Cylinder Head and
Cyiinder Head Gasket Leakage

Excessive oil pressure

Improperly tightened cylinder head cap screws
Faulty gasket installation

Improper cylinder liner height above cylinder block

Worn or Broken Valve Seats

Excessive heat

Improper valve clearance

Improper valve timing

Misaligned valves

Distorted cylinder head

Carbon deposits on seats due to incomplete com-
bustion

Litho in U.S.A.

Valve spring tension too weak

Camshaft Failures

Scored camshaft lobes due to inadequate lubrica-
tion

Excessive end play due to thrust plate wear

Broken or warped camshaft due to improper timing

Burned, Pitted, Worn, or
Broken Valves

Improper engine operation
Improper valve train timing
Insufficient cooling

Insufficient lubrication

Worn or distorted valve seats
Worn valve guides

Cocked or broken valve springs
Faulty valve rotators

Warped or distorted valve stems
“Stretched” valves due to excessive spring tension
Distorted cylinder head

Bent push rods

Carbon build-up on valve seats
Rocker arm failure

PRELIMINARY VALVE
CHECKS
Check condition of visible valve train parts for indi-
cation of malfunctions.

Prior to cylinder head removal, inspect and check
engine operation.

Checking Valve Clearance

Check valve clearance. Intake valve clearance
should be 0.018 inch (0.46 mm). Exhaust valve
clearance should be 0.028 inch (0.71 mm).
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Checking Valve Lift

Fig. 1-Checking Valve Lift

Measuring valve lift can give an indication of wear
to cam lobes, cam foliowers and push rods.

Set valve clearance to specifications.

Place dial indicator on rotator. Manually turn engine
in running direction with JDE-81 Engine Rotation Tool.
When rocker arm contacts valve, stem, check dial
indicator travel as rocker arm moves valve to full open.
Indicator should read 0.4125 to 0.4425 inch (10.478 to
11.240 mm) on intake valve and 0.4135 to 0.4435 inch
(10.503 to 11.265 mm) on exhaust valves.

CYLINDER HEAD AND VALVES

~Removal

Remove battery ground straps.

The engine need not be removed to service the
cylinder head. It will be necessary to remove parts
that will interfere or be damaged if the cylinder head
is removed.

Drain cooling system and relieve hydraulic pres-
sure. Remove and identify parts for later reassembly.

NOTE: Do not rotate crankshaft with cylinder head
removed unless all cylinder liners are secured with
cap screws and washers.

Repair

Remove, plug, spring washers and washers from
rocker arm shaft. Slide parts from shaft and identify
for reassembly.

Litho in U.S.A.

Remove valve spring retainer locks, valve springs,

rotators and valves. Identify each valve for reassem-
bly into the guide from which it was removed.
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1—Plug (2 used)
2—Spring Washer (2 used)
3—Shaft

4—Washer (10 used)
5—Spring (5 used)
6—Rocker Arm (6 used)
7—Nut (12 used)

8—Screw (12 used)
9—Cap Screw (6 used)

11—Clamp (6 used)
12—Rocker Arm (6 used)
13—Push Rod (12 used)
14—Cam Follower (12 used)
15—Exhaust Valve
16—Intake Valve

17—Spring (12 used)
18—Rotator (12 used)
19—Retainer (24 used)

10—Washer (6 used) 20—Wear Cap (12 used)

Fig. 2-Valve Train
Valve Springs

Inspect valve springs for alignment, wear and dam-
age. Place springs on a flat surface to see that they are
square and parallel. Do not use springs that are
cocked, crooked, broken, or rusty.

Check valve spring tension on a spring tester. Free
length of each spring may differ, but compressed
length for each spring must be the same.

The following are the specified compressed length
of the springs;
compressed at

54 to 62 Ibs.—Valvecloses. ............... 1.81 in.
(240.2 to 275.8 N) (45.9 mm)
133 to 153 Ibs.—Valve open............... 1.36 in.

(591.6 to 680.5 N)

Valve Rotators

Inspect valve rotators. If rotators will not turn freely in
one direction, replace with new.
Valve Face and Stem

Valve stem wear caps shouid be replaced if pitted or
worn.
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Check valve face and stem for wear or damage. See
“Diagnosing Malfunctions” page 20-10-1 for causes of
valve failures.

New valve specifications are as follows:

pa=o=—

©

R 2koo2n

A—1.71 to 1.72 inch
(43.43 to 43.69 mm)
B—29.5°

C—0.3715 to 0.3725 inch
(9.436 to 9.461 mm)

Fig. 3-Valve Specifications

Compare valve stem O.D. (C, Fig. 3) with valve
guide 1.D. (B, Fig. 5) to determine stem-to-guide
clearance.

For information on valve refacing, see “Basic
FOS | Engine” in FOS Manual 30—ENGINES.

Valve Guides

A—Valve Guide B—Telescope Gauge

Fig. 4-Checking Valve Guide

Litho in U.S.A.

Measure valve guides (Fig. 3) for wear or damage.
The I.D. of the guide (B, Fig. 5) in anew head is 0.3745
to 0.3755 inch (9.512 to 0.537 mm). Clearance be-
tween new guide and new valve stem is 0.0020 to
0.0040 inch (0.051 to 0.102 mm). Worn guides can
allow a clearance of 0.0060 inch (0.1524 mm) and still
be acceptable.

Worn guides can be knurled if they do not allow
more than 0.0060 to 0.0080 inch (0.152 to 0.203 mm)
clearance. Use knurling tool EXACTLY as directed by
the manufacturer.

R 24203N

D—Valve Seat Width
E—Valve Seat Run-Out

A—Valve Seat Insert
B—Valve Guide I.D.
C—Valve Seat Angle

Fig. 5-Valve Seat Insert and Guide
Specifications

Valve Seat Inserts

Check valve seats for cracks, pits, carbon deposits
and excessive wear. Measure width and concentricity
with valve guide. The width of the seat (D, Fig. 5) is
0.0830 to 0.0930 inch (2.108 to 2.362 mm). Runout
between guide and seat (E) should be no more than
0.0020 inch (.051 mm). Valve seat angle (C) is 30°.

Repair or replace seats as necessary. Follow direc-
tions given in Chapter 2 of FOS Manual 30—ENGINES
and those given by the manufacturer of a quality seat
refacing tool.

If necessary, replace valve seat insert, using JDE-
41296 Puller to pull insert.
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Valve Guides—Continued

Fig. 6-Installing Valve Seat Inserts

Chill both new insert (A, Fig. 6) and JDE-79 Valve
Seat Insert Driver (B) to —20°F (—29°C) in dry ice
before installation. Use JDE-7 Driver (C) to drive insert
and replacement ring into place.

R 2L205N '

Fig. 7-Installed Valve Specification

The valve face is 0.0240 to 0.0380 inch (0.610 to
0.965 mm) above the head surface (protruded) (A, Fig.
7) with the valve closed in a new cylinder head. The
valve face can be 0.0060 inch (0.1524 mm) below
head surface (recessed) (B) and still be acceptable.

Rocker Arm Assembly

Examine rocker arms and rocker arm shaft for un-
usual signs of wear. Wear could indicate weak valve
springs, bent push rods, or loose rocker arm shaft
clamps. If rocker arms ends show only normal wear,
resurface them.

If the rocker arm has been damaged by a vaive
failure, replace it and the push rod, when replacing
valves.

Clean holes in rocker arms, rocker arm shaft, and
rocker arm mounting brackets to insure proper lubri-
cation of the rocker arm assembly.

Litho in U.S.A.

Assembly

Assemble parts on rocker arm shaft in reverse of
sequence removed. Position plugs correctly in each
end of the rocker arm shaft.

Apply AR44402 Lubricant to valve stems and guides
and install valves in guides from which they were
removed. Valves must move freely and seat properly.

NOTE: New intake valve is marked with “INT” in the
center of the face.

Install valve springs, making certain that cylinder

* head end of spring is located correctly in the machined

counterbore of the head.

Install rotators (18, Fig. 2) and locks (19) on valves.
“Pop” each valve three or four times with a soft mallet
to insure proper positioning of the locks.

Installation

SHO !

R31846 @

A—“F” Grade Cap Screws B—“G” Grade Cap Screws

Fig. 8-Cylinder Head Cap Screw Identification

Cylinder head cap screws on early 8430 Tractors
are either of the “F” grade type or “G” grade type. “F”
grade cap screws (A, Fig. 8) have six radial marks on
the head. “G” grade cap screws (B) have either seven
radial mards or 12.9 on the cap screw head. Since the
“G” grade cap screws are to be torqued to a higher
specification than the “F” grade cap screws (see
below) it is important that the two types not be inter-
mixed on a cylinder head. If an “F” grade cap screw is
to be replaced, use a complete set of “G” grade cap
SCrews.

S oal” o013
R4842N

Fig. 9-Cylinder Head Cap Screw Tightening Sequence

Install cylinder head gasket dry. Dip cap-screws in
engine oil before installation. Install cylinder head,
using hardened flat washer under all cap screws.
Tighten cap screws evenly to 105 ft-lbbs (142 Nm)
following sequence shown in Fig. 9. Retighten “F”
grade cap screws (A, Fig. 8) to 110 to 120 ft-lbs (149 to
163 Nm). Retighten “G” grade cap screws (B, Fig. 8) to
117 to 143 ft-lbs (158 to 193 Nm) using same se-
quence as used initially.
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After engine assembly has been completed, follow
break-in procedure given in Group 35 of this section.
Retighten “F” grade cap screws to 125 to 135 fi-lbs
(169 to 183 Nm). Retighten “G” grade cap screws to
135 to 165 ft-Ibs (183 to 224 Nm). Use initial tightening
sequence.

Install push rods in holes from which they were
removed.

Install valve stem wear caps making certain caps
rotate freely.

Install rocker arm assembly. Make sure that spring
pin in head aligns with pin hole in rocker arm shaft. This
will align lubricating holes in shaft and head. Tighten
rocker arm shaft clamps to 45 to 65 ft-lbs (61 to 88 Nm)
torque.

Valve Clearance Adjustment

Use JDE-81 Engine Rotation Tool Set to position
No. 1 piston at “TDC” of its compression stroke. Turn
flywhee! until rotation tool timing pin engages timing
hole in flywheel.

Valve clearance is 0.018 inch (0.4572 mm) on intake
valves and 0.028 inch (0.7112 mm) on exhaust valves.
Adjust valve clearance on No. 1, 3, and 5 exhaust
valves and 1, 2, and 4 intake valves (Fig. 10).

FRONT OF ENGINE ———

5 4
e®r %6 E'1 1E E1 LE

NO. | TDC COMPRESSION STROKE

NO. 6 TDC COMPRESSION STROKE

R 13187

Fig. 10-Valve Clearance Adjustment

Rotate flywheel 360 degrees until No. 6 piston is at
“TDC” of its compression stroke and tool timing pin
engages flywheel timing hole.

Adjust valve clearance specifications on No. 2, 4,
and 6 exhaust and 3, 5, and 6 intake valves.

Remove engine rotation tool set.

NOTE: Run engine for specified time and load.
Retighten head and readjust valves.
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CAMSHAFT
Removal

Disconnect battery ground straps.

Remove all parts as necessary to remove camshaft.
The tractor front end should be separated from the
engine. However, cylinder head removal is not neces-
sary unless desired. If camshaft bushing removal is
necessary, the engine should be removed and placed
in D-01003AA JDST-32 Repair Stand using D-
05001ST (JDG-13) Adapter Plates. Identify parts for
reassembly.

NOTE: See Section 10, Group 25 for separation
and removal instructions.

Remove crankshaft damper pulley as described in
Group 20, of this section.

NOTE: Set No. 1 piston at “TDC” on compression
stroke to align timing marks on crankshaft and cam-
shaft gears. This will aid timing on reassembly.

Remove push rods. Use D-15001NU (ND425)
Magnetic Holding Tool Set to hold cam followers away
from camshaft if the cylinder head hasn’'t been re-
moved or to remove followers if the head has been
removed. If followers are removed, mark them for
identification on reassembly.

Remove oil pan and oil pump.

Check camshaft end play before removing camshaft
(2, Fig. 11). Place dial indicator on camshaft gear (6)
and pry between gear and block. End play should be
0.0025 to 0.0085 inch 0.064 to 0.216 mm). Excessive
end play indicates a worn thrust plate (4), however,
end play to 0.0150 inch (0.381 mm) is allowable.

Remove four cap screws from thrust plate (4) and
remove camshaft (2) from cylinder block.

Do not allow cam lobes to drag in bores when
removing camshaft.

Repair

R 245268

4—Thrust Plate
5—Spacer
6—Camshaft Gear

1—Oi! Pump Drive Gear
2—Camshaft
3—Woodruff Key

Fig. 11-Camshaft Assembly
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Thrust Plate

Check thrust plate for proper thickness. New part
dimension is 0.1860 to 0.1890 inch (4.724 to 4.801
mm). Thrust plate wear of 0.1820 inch (4.623 mm) is
acceptable. If thrust plate wear or camshaft end play
is excessive, check camshaft lobes, journals and
bushings for wear or damage.

Bushings

Check camshaft bushing journals and bushings for
wear or damage. Journal O.D. is 2.3745 to 2.3755
inches (60.312 to 60.337 mm) on a new camshaft.
New bushing I.D. is 2.3775 to 2.3795 inches (60.388
to 60.439 mm). However, a total 0.0060 inch (0.152
mm) clearance between the two is acceptable.

R 2Lks527N

A—Tool Locking Key
B—Tool Mandrel

C—Camshaft Bushing
D—Engine Block

Fig. 12-Installing Camshaft Bushings

To remove and install camshaft bushings (Fig. 12),
use JDE-6 Camshaft Bushing Replacement Set. The
first two bushings can be reached from the front of
the engine. The flywheel must be removed to reach
the other two bushings from the rear of the engine.

When new bushings are installed, be sure that the
elongated bushing oil holes are to the top and the
round bushing oil holes are aligned with oil holes in the
bottom of the bushing bore.

Gears and Lobes

Check camshaft lobes and oil pump drive gear (1,
Fig. 11) for wear or damage. Replace camshaft if
necessary. If camshaft is replaced due to a damaged
oil pump drive gear, check gear and shaft on oil
pump for damage and replace as necessary.

Check cam followers for damage. Replace as nec-
essary.

Examine camshaft gear and injection pump gear
for worn, or broken teeth and damage. If either gear
must be replaced, both gears must be replaced as a
matched set.

Litho in U.S.A.

A—Location Mark
B—Thrust Plate Cap Screw

C—Timing Mark

Fig. 13-Gear Timing

Check camshaft gear for slippage between the two
parts of the gear. If the location mark (A, Fig. 13) be-
tween the two parts has separated, replace the gear.

NOTE: Do not separate the injection pump drive
portion of the camshaft gear from the outer portion.

Camshaft Assembly

To reinstall gear, install thrust plate and spacer.
Support camshaft under first journal, install Woodruff
key, and place gear on camshaft with timing mark
facing away from camshaft. Press gear on until tight
against camshaft shoulder.

Installation

If the cam followers have been removed, reinstall,
using the magnetic holding tools to hold them away
from the camshaft bore until camshaft is installed.

Coat camshaft with high temperature grease such
as Texaco “Molytex Grease 0” or its equivalent and
install camshaft in block.

See Section 30 for information regarding injection
pump and injection pump drive gear installation.

With No. 1 piston on “TDC” of compression stroke,
align timing marks (C, Fig. 13) on camshaft and
crankshaft.
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Use the following torque specifications for reas-
sembly. Torque specifications for engine parts not
covered in this group may be found in Group 35.

Torque
Location (ft-lbs) (Nm)
Oil pan 1/2" cap screws ..... 85 115
3/8" cap screws . .... 35 47
Cylinder head cover-to-
cylinder head ........... 20t0 25 27to0 34
Intake manifold-to-
cylinder head .............. 35 47
Intake manifold cover-to-
intake manifold ............ 20 27
Camshaft thrust plate......... 20 27
Camshaft gear ............... 85 115
Damper pulley .............. 150 203
Timing gear cover............ 30 41
Cylinder head—lInitial . ....... 105 142
Second ...110to 120 149 to 163*
117 to 143 158 to 193**
Final...... 125t0 135 169 to 183*
135t0 165 183 to 224**
Rocker arm shaftclamp . . . .. 45t0 65 61to 88

*“F” Grade Cap screws
**“G” Grade Cap screws

Litho in U.S.A.

Turn camshaft gear to align thrust plate holes with
cylinder block holes. Secure thrust plate, washer,
and cap screw in camshaft.

Check camshaft for 0.0025 to 0.0085 inch (0.064
to 0.216 mm) end play.

Install cylinder head, push rods, and timing gear
cover. Tighten cylinder head as described on page
20-10-4.

Check injection pump timing and valve clearance.
(See Section 30 for injection pump information.)

Install remaining tractor parts.

Glue rocker arm cover gasket on rocker arm cover
and install.
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Group 15

CYLINDER BLOCK, LINERS, PISTONS

GENERAL INFORMATION

The cylinder block is a one-piece casting equipped
with seven main bearings.

The cylinder liners are wet-sleeve replaceable
type. Each liner has a square rubber packing that
seals at a shoulder on the liner. Two O-ring packings
fit in grooves in the liner bore. The square and O-
ring packings aid in sealing the liner at the bottom of
the liner bore. The top of the liner is sealed by cylin-
der head gasket compression.

The pistons are forged aluminum alloy, cam
ground, and weight controlled. Each has two com-
pression rings of a keystone design and an oil con-
trol ring.

The piston pins fit into bronze bushings in the con-
necting rod. The connecting rod has replaceable
bearing inserts.

DIAGNOSING MALFUNCTIONS
Scuffed or Scored Pistons

Contaminated oil

Improper break-in

Low oil level

Improper operation

Insufficient lubrication

Insufficient cooling

Improper piston-liner clearance
Insufficient ring gap

Coolant leakage in crankcase
Misaligned or bent connecting rod
Improperly installed piston
Incorrect connecting rod bearing clearance
Carbon buildup in ring groove
Worn piston

Distorted cylinder liner

Plugged piston cooling orifice

Worn or Broken Compression
Rings and Grooves

Pre-detonation
Insufficient lubrication
Insufficient cooling
Improper ring installation
Improper combustion
Improper timing

Litho in U.S.A.

AND RODS

Abrasives in combustion chamber
Failure to remove cylinder liner wear ridge (top
ring)

Clogged Oil Control Ring

Improper oil

Excessive blow-by
Improper periodic service
Low operating temperature

Stuck Rings
Improper oil
Improper periodic service
Poor operating conditions
Coolant leakage in crankcase
Excessive cylinder liner taper

Cylinder Liner Wear and
Distortion

Incorrectly installed compression rings
Insufficient lubrication

Uneven cooling around liner
Improper piston-liner clearance

Liner bore damage

Warped Cylinder Block

Insufficient cooling

Broken Connecting Rod

Inadequate piston-liner clearance
Distorted cylinder liner
Piston pin failure

Piston Pin and Snap
Ring Failure

Misaligned connecting rod
Excessive crankshaft end play
Incorrect snap rings

Mottled, Grayish or Pitted
Compression Rings

Internal coolant leaks
Dull Satin Finish and Fine
Vertical Scratches on Rings

Dirt and abrasive in air intake system
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REMOVAL

Under normal conditions the engine need not be
removed from the tractor to service pistons, rods,
and liners. If engine removal is desirable, see Sec-
tion 10, Group 25.

Drain the crankcase and remove oil pan and cylin-
der head.

Fig. 1-Removing Ridge from Cylinder Liner Bore

Remove carbon or ridge from liner bore with a
ridge reamer.

Do not rotate crankshaft with head removed unless
liners are bolted down.

Keep bearing inserts with their respective rods and
caps and mark rods, pistons, and caps to assure

correct reassembly.

R 24529N //

C—Liner Height Specification
D—Cylinder Block

A—Water Passage
B—Cylinder Liner

Fig. 2-Location of Cylinder Liner in
Cylinder Block

Measure height (C, Fig. 2) of bolted down liner
at several points before removal from cylinder
block. Variations in height can give an indica-
tion of liner distortion or liner-piston problems.

Litho in U.S.A.

Height should be 0.000 to 0.004 inch (0.000 to 0.102
mm).

REPAI
ot

1—#1 Keystone Com-
pression Ring
2—#2 Keyston Com-
pression Ring
3—O0il Control Ring
With Expander
4—Snap Ring

5—Piston

6—Piston Pin

7—Piston Pin Bushing
8—Connecting Rod
9—Bearings
10—Connecting Rod Cap
11—Special Cap Screw

Fig. 3-Piston and Connecting Rod Assembly
Pistons

Clean the pistons by using Immersion-Solvent “D-
Part” and Hydra-Jet Rinse Gun or Glass Bead Blast-
ing machine.

CAUTION: Follow manufacturer’s instruc-

tions exactly. AVOID CONTACT OF
CHEMICAL WITH YOUR SKIN OR EYES; chemical
contains creosols which can be very harmful.

Using “D-Part” Cleaner

1. Follow manufacturer’s directions for handling,
mixing and use of cleaner.

2. Use a solvent to remove oil and grease from
piston before soaking in cleaner.

3. One or two soakings may be required to loosen
carbon and residue from piston.
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4. IF NECESSARY, LIGHTLY scrape piston to re-
move some carbon. DO NOT scrape on piston skirt.
Be VERY CAREFUL when scraping other parts of
piston.

5. Thoroughly rinse piston with water and air after
soaking.

Using Glass Bead Blasting Machine

1. Only an experienced operator should use a
glass bead blasting machine to clean pistons. Follow
manufacturer’s directions.

2. Remove rings and wash piston in solvent to re-
move oil and grease. Use a stiff - BUT NOT A WIRE
- brush to help loosen some carbon residue. Dry with
compressed air.

3. Use the proper sized bead and correct pres-
sure. Do not hold the bead blast in one area too
long; keep the blast moving. The distance the blast
nozzle is held away from the area will depend on the
recommended pressure.

4. Avoid scratching the ring land area. Be sure
ring grooves are thoroughly cleaned. Excessive de-
posits can force rings out, causing scuffing and scor-
ing.

Piston Rings and Ring Grooves

R 2L4201N

A—Piston with Worn
Ring Groove

B—Keystone Ring Groove

C—Ring Groove Wear
Gauge

D—Ring Land

E—Gauge Shoulder

F—Piston with Good
Ring Groove

Fig. 4-Using Ring Groove Wear Gauge

Examine piston rings for damage, wear, scuffed,
scored, or scratched conditions. Damaged rings can
give an indication of malfunctions in other areas.
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To check keystone ring grooves, use JDE-55 Ring
Groove Wear Gauge. Gauge shoulders should not
contact ring land of piston.

Oil control ring groove clearance can be checked
by inserting new ring in groove and measuring clear-
ance with a feeler gauge at several points. Qil control
ring clearance should be 0.0024 to 0.0040 inch
(0.061 to 0.102 mm) with a maximum of 0.0065 inch
(0.165 mm) allowable.

Piston Head, Ring Lands, and
Piston Skirt

Check piston for scuffing, scoring, or signs of over-
heating. (See “Diagnosing Malfunctions”.)

Carefully examine piston head, ring lands, and
skirt for signs of fatigue such as fine cracks in the
head, bent or broken lands, or cracks around pin
bore in the piston skirt.

Piston and cylinder liner are selectively fitted to
maintain specified piston-to-liner clearance. The fol-
lowing specifications indicate that a “low” sized pis-
ton would be matched with a “low” sized liner and a
“high” sized piston would be matched with a “high”

sized liner.
|
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~©
)

.
N

R 2L530N

Fig. 5-Measuring Piston Skirt

Measure skirt at right angles to the piston pin bore
(Fig. 5); the largest piston diameter. New piston skirt
dimensions are as follows:

Location
Top of Skirt (B, Fig. 5)
(3.08 in. [77.0 mm] from bottom of piston) (A)

Measurement

“Low” L 4.5525 to 4.5532 in.
(115.634 to 115.651 mm)
“High”. .. ... 4.5532 to 4.5539 in.

(115.651 to 115.669 mm)
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Piston Skirt—Continued

Bottom of Skirt (D, Fig. 5)
(0.09 in [2.28 mm] from bottom of piston) (C)

“Low” ... 4.5575 to 4.5582 in.
(115.760 to 115.778 mm)
“High”. ... ... 4.5582 to 4.5589 in.

(115.778 to 115.796 mm)

Cylinder Liners

Measure cylinder liner wear as follows:

1. Measure the liner bore parallel to the piston pin
at the top end of ring travel (Fig. 6).

R15649N

Fig. 6-Cylinder Liner Dimension

2. Measure bore in same position at bottom end of
ring travel.

3. Measure bore at right angle to piston pin at top
end of ring travel.

4. Measure bore in same position at bottom end of
ring travel.

Compare all four measurements to determine if lin-
er has worn tapered. I.D. of a “low” sized liner is
45615 to 4.5625 inches (11.5862 to 11.5888 cm).
I.D. of a "high” sized liner is 4.5625 to 4.5635 inches
(11.5888 to 11.5913 cm). Maximum taper is 0.0020
inch (0.0508 mm) at ring land area.

Compare liner measurements with piston skirt di-
ameters. Use the following specifications:

Top of skirt-to-liner........... 0.0083 to 0.0100 in.
(0.2108 to 0.2540 mm)
Bottom of skirt-to-liner .. ... ... 0.0036 to 0.0053 in.

(0.0914 to 0.1346 mm)

Litho in U.S.A.

Deglazing Cylinder Liners

A—Cylinder Liner Flange

B—Removing Tool

Fig. 7-Removing Cylinder Liner

Use D-01062AA (No. 974) Puller (Fig. 7) to re-
move liners for cleaning or deglazing. Place liners in
a holding fixture while deglazing.

To deglaze liners, use D-17006BR Flex-Home, or a
180-grit deglazing tool or hone. Operate tool up and
down to obtain a 45° crosshatch pattern.

After honing, thoroughly clean liners. First, wipe
abrasive residue from liner walls with a dry rag.
Then, swab out liner as many times as necessary
with SAE-10W oil. Continue to clean liner until a
clean white rag shows no discoloration.

IMPORTANT: Do not use gasoline, kerosene or
commercial solvents to clean liners. Solvents will
not remove all the abrasives from liner walls.

Refer to “Basic Engines” in FOS Manual
FOs | 30—ENGINES, for information on deglazing

cylinder liners.

Piston Pins

Measuring the piston pin, pin bore in piston, and
connecting rod pin bushing can give an indication of
excessive wear. However, checks should also be
made for wear characteristics such as mis-alignment,
taper or bellmouthing in pin bores.

Check pin for out-of-roundness by clamping a pin
that is installed in connecting rod, in a vise (care-
fully). Rotate rod back and forth several times. Re-
move pin from vise and rod and check rod pin
busing. Rod bushing should show shiny contact over
the entire surface.
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A—Tapered Rod Pin

L 2

T

C—Tapered Pin Bore

Bushing D—Mis-aligned Pin
B—Belimouthed Rod Bore
Pin Bushing

Fig. 8-Piston Pin Wear Failures

Insert pin from either side of the rod bushing. If it
is free on one end but tight on the other, the bore
could be tapered (A, Fig. 8). If it enters freely from
both sides, but is tight in the center, the bore is bell-
mouthed (B).

Check taper in piston pin bore by inserting pin
from both sides. If pin enters freely, but binds in the
center, bore could be tapered (C). If bore is not ta-
pered, insert pin to check for bore alignment. Pin
should not “click” or need to be forced into bore on
opposite (D).

Specifications are as follows:
O.D. of piston pin............ 1.8739 to 1.8745 in.

(47.597 to 47.612 mm)
1.D. of pin bore in

piston ......... ... ... ..... 1.8748 to 1.8752 in.
(47.620 to 47.630 mm)
I.D. of rod pin bushing ....... 1.8752 to 1.8762 in.

(47.630 to 47.655 mm)

Pin-to-bushing oil
clearance.................. 0.0007 to 0.0023 in.
(0.0178 to 0.0584 mm)
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Connecting Rods

A—Pin Bushing
Lubrication Hole

B—Pin Bushing Measurement
C—Bearing Insert Measurement
Fig. 9-Connecting Rod Pin Bushing and Bearing Measurement

Check the piston pin bushing in the rod for dam-
age or excessive wear. Compare bushing [.D. (B,
Fig. 9) with piston pin for specified clearance. (Also,
see Figure 8.)

Fig. 10-Removing Pin Bushing

If necessary, remove failed bushing and install new
bushing with JDE-98 Piston Pin Bushing Tool (A,
Figs. 10 & 11). Be sure that bushing lubrication hole
is aligned with hole in connecting rod (B, Fig. 11).
Hone installed bushing to a “thumb” press fit with
piston pin.

Fig. 11-Installing Pin Bushing
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Connecting Rods—Continued

On 8430 Tractors (023874- ) zink phosphate
coated connecting rod capscrews were adopted to
reduce capscrew torque loss. When connecting rod
capscrews are removed from a tractor with an earlier
serial number, replace with new.

IMPORTANT: Do not use new connecting rod
capscrews to check rod bearing oil clearance.

Rod bearings can be checked with “Plastigage” it
rod is connected to crankshaft, or by measuring as-
sembled 1.D. of connecting rod bearings, if rod is out of
the engine.

NOTE: Use “Plastigage” as directed by the manu-
facturer. Remember, the use of “Plastigage” will de-
termine bearing-journal clearance, but will not indicate
which surface is worn or the condition of either surface.

The assembled 1.D. of the bearing (Fig. 9) is 3.0005
to 3.0025 inches (76.212 to 76.263 mm). Measuring
several places on the crankshaft rod journal, L.D.
should be 2.9980 to 2.9990 inches (76.149 to 76.175
mm). Oil clearance is 0.0010 to 0.0040 inch (0.0254 to
0.1016 mm).

Rod and cap are an assembly; if one is damaged,
both must be replaced.

Check assembly for straightness. If piston contact
pattern is not centered on center of piston at top and
bottom skirt, the rod needs to be straightened.

Cylinder Block

Clean block thoroughly with cleaning solvent or
pressure steam cleaning. Make sure all passages and
crevices are cleared of sludge, rust and grease. Be
sure all coolant passages are cleaned of lime deposits
and scale. Clean counterbore for liner flange.

See “Basic Engines” in FOS Manual 30-EN-
FOs | GINES for Cylinder Block cleaning instruc-
tions.

Inspect the block for cranks or damage. Cracks can
in some cases, be repaired by the cold weld process.

NOTE: Clean counterbore for liner by scraping or
using D-17015BR Cleaning Brush.

Replace dowel pins, pipe plugs and studs as nec-
essary. Coat parts with joint sealing compound before
installing.
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Piston Cooling Orifices

*

Fig. 12-Piston Cooling Orifice

Check each piston cooling orifice (Fig. 12) for
plugged or damaged condition. An orifice failure could
cause damage to pistons, piston pins, rod pin bush-
ings, and liners. Replace orifices as necessary. Tight-
en to 85 to 110 in-lbs (9.60 to 12.43 Nm).

ASSEMBLY AND INSTALLATION
Liners

Fig. 13-Installing Cylinder Liner

Be sure liner bore in cylinder block is clean. First,
install liner without O-rings and secure with cap screws
and washers. Check liner height in several places.

If installation is in new cylinder block, the height. of
the liner should be 0.002-0.005 inches (0.051-0.127
mm).

If installation is in used cylinder block, the height of
the liner should be 0.000-0.004 inches (0.000-0.102
mm).

NOTE: Install liner with the “L-L" or “H-H” mark
toward the front of the engine.

Install O-rings in grooves in block and packing on
cylinder liner. Apply AR54749 Lubricating Soap to O-
rings and packing. Work liners in place by hand and
seat with wood block and hammer (Fig. 13).
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NOTE: Cyilinder liner will protrude above the cylin-
der block more than normal due to uncompressed
packing.

Piston and Rod Assembly

Be sure identification marks on piston and rod are in
the same position as they were at time of disassembly.

Use a JDE-93 Ring Expander to install rings in their
respective grooves. “Pip” marks on Nos. 1 and 2 rings
face toward head end of piston.

NOTE: New rings are furnished with the correct end
gap; therefore, fitting to the liner is not necessary.

Install expander in oil ring groove. Install the oil ring
on the piston with the expander to the top of the piston.
Position oil ring gap opposite expander gap.

Coat pistons, liners, and JDE-96 Ring Compressor
with engine oil.

A—Hollow Dowel
B—Groove

C—Ring Compressor

Fig. 14-Installing Piston

Stagger ring gaps on piston and carefully slide ring
compressor over piston. Carefully place ring compres-
sor, with piston and rod, over liner. With piston and
rings centered and the words “front” on head of piston
and rod facing front of engine, push piston into liner.

NOTE: A groove has been placed on the ring com-
pressor (Fig. 14) to accommodate the hollow dowels in
the cylinder block.

Apply engine oil to bearing inserts and crankshaft
rod of journals. Small tangs on each half of the inserts
fit in recesses in rod and cap.
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Use new cap screws when installing connecting rod
caps, and tighten using the torque-turn method (see
below).

a) Install and tighten cap screws evenly to 55 ft-lbs
(75 Nm) (7.5 kgm).

b) Turn each cap screw an additional 1/4 turn (90 +
10-0 degrees).

7

R 30648

A—Reference Mark B—90 Degree Mark

Fig. 15-Torque-Turn Method of Tightening

NOTE: To ensure that the full 1/4 turn is accom-
plished, the following procedure can be used.

c) After tightening cap screws to 55 ft-lbs (75 Nm)
(7.5 kgm), mark the connecting rod cap and socket (A,
Fig. 15).

d) Make a second mark on the socket (B) 90 de-
grees counterclockwise from the first mark.

e) Turn 1/4 turn (90 degrees) clockwise until mark
(B) is in line with reference mark on cap. This ensures
90 degree rotation of the socket instead of the wrench
handle.

Rotate crankshaft several revolutions to be sure
there is no binding of parts.

Reverse access steps for reassembly of remaining
parts.
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Group 20

CRANKSHAFT, MAIN BEARINGS AND FLYWHEEL

R 24538N

1—Pin 6—Crankshaft

2—Flywheel with Ring Gear 7—Thrust Bearing Washers*

3—Rear Crankshaft Oil Seal 8—Main Thrust Bearing

4—Rear Crankshaft Wear Inserts (1 pair used)
Sleeve 9—Main Bearing Inserts

5—Dowel Pin (6 used)

10—Woodruff Key

14—Damper with Pulley

11—Woodruff Key 15—Washer
12—Crankshaft Gear 16—Damper
13—Main Bearing Caps 17—Plate
(7 used) 18—Thrust Bearing Washers**
*Early Model

**Later Model

Fig. 1-Crankshaft Assembly

GENERAL INFORMATION

The crankshaft is a dynamically balanced one-
piece steel forging. It is supported in the block by
seven main bearings that have replaceable steel-
backed inserts.

The crankshaft end thrust is absorbed by the third
main bearing from the rear. The main thrust bearing
is of a unique design, having two replaceable inserts,
plus three replaceable thrust washer flanges that fit
in notches in the inserts. The thrust washer flanges
then absorb the crankshaft thrust.

The crankshaft is cross-drilled through connecting
rod and main bearing journals for pressure lubrica-
tion to all journals from the pressure oil gallery in the
cylinder block.
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DIAGNOSING MALFUNCTIONS

Bearing Insert and Crankshaft Journal
Failures

Scored or Galled Surfaces

Excessive heat

Poor periodic service

Fuel in lubricating oil (incomplete combustion)

Coolant in lubricating oil (cracked block or liner
seal failure)

Insufficient bearing oil clearance

Wrong bearing insert size

Bearing inserts and crankshaft journals not lubri-
cated prior to engine operation

Cylinder block oil passages blocked

Bearing inserts incorrectly instalied (oil hole in cap
or crankshaft journal blocked)

Lubrication system failure
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DIAGNOSING MALFUNCTIONS—
Continued

Corroded or Pitted Surfaces

Extreme oil temperature

Improper operation

Excessive blow-by

Contaminated oil (dirt, metal particles, etc.)
Improper periodic Service

Inconsistant Wear Pattern

Misaligned or bent connecting rod
Warped or bowed crankshaft
Tapered crankshaft journals

Cracked, Chipped, or Broken Bearing In-
serts

Improper operation
idling, lugging, etc.)
Excessive oil clearance
Improper installation
Excessive heat

(overspeeding, excessive

Broken Main Bearing Caps

Low oil pressure

Low oil level

Improper installation (improper torque, etc.)

Dirt or metal particles between insert and journal
Lubrication system failure

Cracked or Broken Crankshaft

Improper operation (overspeeding, etc.)

Misaligned main bearing bores

Broken main bearing caps

Defective damper assembly

Loose flywheel

Improper engine usage (added belt pulleys, cou-
plings)

REMOVAL

To inspect and repair crankshaft, main bearings,
and flywheel, engine must be removed from the trac-
tor. (See Section 10, Group 25 for removal instruc-
tions.)

After removing, install engine in D-01003AA

(JDST-32) Engine Repair Stand. Use D-05001ST
(JDG-13) Engine Brackets to attach engine to stand.
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Checking Crankshaft End Play

Prior to engine disassembly, check crankshaft end
play. Excessive end play can give an indication of
worn thrust bearing washers. Too little end play can
be the result of misaligned thrust bearing washers or
contaminants between washers and crankshaft
throw.

Use the following procedure:

Fig. 2-Checking Crankshaft End Play

1. Place a dial indicator on end of crankshaft.

2. Move the crankshaft against and away from the
dial indicator. Use care to prevent damage to main
bearings, timing gear cover, or damper.

3. New part end play should be 0.0015 to 0.0155
inch (0.038 to 0.394 mm). If end play is not within
specifications, examine crankshaft and main bearing
thrust washers.

Disassembly

Remove clutch assembly.

Remove flywheel.

Remove oil pan and oil pump.

Remove rear crankshaft oil seal housing.
Remove connecting rods caps.

Remove damper-pulley assembly and timing gear
cover.
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INSPECTION AND REPAIR
Flywheel

A—Clutch Mounting Holes C—Ring Gear
B—Flywheel D—Crankshaft Mounting
Holes

Fig. 3-Flywheel Assembly

Check flywheel for cracks or damage, particularly
around clutch mounting (A, Fig. 3) and crankshaft
mounting (D) holes. Replace flywheel as necessary.

Examine flywheel ring gear (C) for chipped or bro-
ken teeth. Ring gear is usually removed from fly-
wheel only if the gear needs to be replaced. Place
flywheel on a solid flat surface and drive ring gear off
with a brass drift and hammer.

CAUTION: Oil fumes or oil can ignite
above 380°F (193°C). Use a thermometer
and do not exceed 360°F (182°C). Do not allow a
flame or heating element to be in direct contact
with the oil. Heat the oil in a well-ventilated area.
Plan a safe handling procedure to avoid burns.

To install new ring gear, heat to 300°F (148°C) us-
ing either heated oil, dry oven heat, or flame heat (if
flame heat is used, be sure gear is heated uniformly
around circumference). DO NOT OVERHEAT. SEE
CAUTION. Also, overheating may destroy original
heat treatment of gear.

Tap heated gear into place against flywheel shoul-

der. Be sure that gear circumference is against
shoulder.
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Clutch Shaft Pilot Bushing Adapter

N

A—Clutch Shaft Pilot
Bushing Adapter

B—Groove
C—Crankshaft Flange

Fig. 4-Clutch Shaft Pilot Bushing Adapter

Check clutch shaft pilot bushing (F, Fig. 5) and
end .of clutch shaft for wear. Bushing I.D. is 1.0025 to
1.0055 inches (25.463 to 25.540 mm). O.D. of shaft
at bushing is 0.9995 to 1.0005 inches (25.387 to
25.413 mm).

If bushing or adapter (A, Fig. 4) removal is neces-
sary, use D-01061AA (No. 954) Blind-Hole Puller Set.
The bushing must be removed first to expose groove
(B, Fig. 4) in adapter.

Installing Adapter and Bushing

To install new adapter (A, Fig. 4), push crankshaft
against main thrust bearing. Drive adapter in until it
is against the crankshaft flange (C). Take care not to
damage the face of the adapter.

NOTE: If possible, to avoid damage to main thrust
bearing washers, install adapter when crankshaft is
out of the engine.

Drive in new bushing (F, Fig. 5) until it is flush to .020
inch (.508 mm) below the face of the adapter (E).
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REAR CRANKSHAFT OIL SEAL,
HOUSING AND WEAR SLEEVE

A—Oil Seal Housing
B—Oil Seal
C—Wear Sleeve

D—Crankshaft Flange
E—Bushing Adapter
F—Bushing

Fig. 5-Rear Crankshaft Assembly

Examine rear crankshaft oil seal (B, Fig. 5) and oil
seal housing bore (A) for signs of damage or leak-
age. Also, be sure that correct oil seal has been
used. An incorrect oil seal could set up a “pumping”
action that could transfer clutch housing oil into the

engine oil pan. Check oil seal housing for cracks or

damage that could cause leakage.

Check wear sleeve (C) for damage, scoring, nicks,
or burrs that could cause leakage. If necessary to re-
move sleeve, score LIGHTLY with a dull chisel. Do
NOT score too deeply, or crankshaft flange (D) could
be damaged.

Inspect the crankshaft flange for burrs or nicks. If
necessary, clean flange with light file and fine emery
cloth.

Main Bearings

A drop in oil pressure, excessive oil consumption,
engine knock, or excessive crankshaft end play are
indications of main bearing and main thrust bearing
washer failures.

Remove main bearing caps and examine main
bearing inserts for excessive wear, scoring, or dam-
age. See possible causes of main bearing failure
provided in “Diagnosing Malfunctions”.

NOTE: Main bearing caps are numbered for re-
assembly on the same numbered main bearing boss-
es. Identify bearing inserts for comparison with
crankshaft journals.
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Main bearing oil clearance can be determined by
measuring the assembled 1.D. of bearings and O.D.
of crankshaft journals or with the use of “Plastigage”.

Measuring Assembled I.D. of bearings and O.D.
of Crankshaft Journals

With crankshaft out of engine, install main bearing
inserts and caps (be sure inserts are installed cor-
rectly). Tight main bearing cap screws to 150 ft-lbs
(203 Nm).

Fig. 6-Measuring Crankshaft Journal

Measure bearing I.D. Measure crankshaft journal
O.D. at several points around journal. Compare the
two measurements with the following specifications:

0O.D. of main bearing
journal ........ ... .. ... ....3.3720 to 3.3730 in.
(85.649 to 85.674 mm)

I.D. of main bearing

(assembled) ............... 3.3742 to 3.3762 in.
(85.705 to 85.755 mm)

Clearance ................... 0.0022 to 0.0042 in.
0.0077 in. max.

(0.0508 to 0.1067 mm)
(0.1956 mm - max.)

NOTE: If engine had previous major overhaul and
undersized bearing inserts were used, above listed
I.D. and O.D. dimensions may not be the same as
those recorded. However, oil clearance should be
within specifications.
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Measuring Clearance With “Plastigage”

Fig. 7-Determining Main Bearing Clearance

Remove main bearing cap and place a strip of
“Plastigage” in the center of the cap (about 3/4 of
the width of the bearing). Install cap and tighten to
150 ft-lbs (203 Nm).

Remove the cap and compare the width of “Plas-
tigage” with scale provided on side of package to de-
termine clearance. Clearance should be as specified.

if oil clearance is not within specifications, but
crankshaft journals show only even wear, dress jour-
nals and select the proper undersize bearing inserts.
Undersize inserts are available in 0.002, 0.010,
0.020, and 0.030 inch (0.05, 0.25, 0.50, and 0.75
mm) sizes.

NOTE: If undersize bearings are used, check
bearing clearance after bearing caps have been
tightened to specified torque. If undersize bearings
are too tight and clearance is not within specifica-
tions, the journal and bearing will be wiped clean of
oil, resulting in premature wear on parts.

Crankshaft Journals

Use crankshaft journal O.D. measurements to de-
termine if journal is out-of-round or has worn ta-
pered. See following specifications:

Journal taper per inch of

journal length ........... 0.0001 in. (0.0025 mm)
Journal out-of- roundness...0.0040 in. (0.102 mm)
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If journals have worn tapered or out-of-round or
are scored or damaged, the crankshaft should be
ground and proper undersize bearing inserts should
be installed.

IMPORTANT: Crankshaft grinding should be
done ONLY by experienced personnel on equip-
ment capable of maintaining crankshaft size and
finish specifications.

Thrust Bearing Washers

Examine crankshaft thrust surfaces and thrust
bearing washers for excessive wear or damage.

If crankshaft end play is excessive, dress thrust
surfaces and install new regular size or oversize
thrust bearing washers. End play should be 0.0015
to 0.0155 inch (0.038 to 0.394 mm).

Examine crankshaft to be sure that cross-drilled lu-
brication passages are properly plugged.

Check piston cooling orifices to be sure they are
tight and not plugged or damaged.

Damper and Damper Pulley

R 2h5LoK;

B—Damper with Pulley

A—Damper
Fig. 8-Damper Assembly

Examine damper assembly for signs of eccentrici-
ty, wobble, or damage at attaching points. If damper
has failed, check crankshaft for cracks or defects.

The damper assembly is not repairable and should
be replaced, regardless of condition, at time of major
engine repair.

Carefully remove damper assembly. DO NOT
strike with hammer during removal or installation.
When installing, be sure that damper is secure on
the crankshaft before tightening cap screws to 150 ft-
Ibs (203 Nm) torque.
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FRONT OIL SEAL, WEAR SLEEVE
AND CRANKSHAFT GEAR

Check front crankshaft wear sleeve (Fig. 8) and oll
seal for damage or leaking.

A—Front Crankshaft
Wear Sleeve

B—Score Lightly
C—Crankshaft Gear

Fig. 9-Remove Front Wear Sleeve

To remove wear sleeve, score LIGHTLY with a dull
chisel. Do NOT score too deeply. Inspect crankshaft
flange for burrs or nicks. If necessary, clean up
flange with a light file and fine emery cloth.

CAUTION: Oil fumes or oil can ignite
above 380°F (193°C). Use a thermometer
and do not exceed 360°F (182°C). Do not allow a
flame or heating element to be in direct contact
with the oil. Heat the oil in a well-ventilated area.
Plan a safe handling procedure to avoid burns.

Check crankshaft gear for wear or damage. If nec-
essary, remove old gear with knife edge puller. Heat
new gear to 360°F (182°C) (don’t overheat). With
Woodruff Key in place and gear timing mark visible,
place the gear on the crankshaft. Seat with JDH-7
Driver.
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INSTALLATION
Main Bearing

R _2hshal

A—Main Bearing Insert C—Thrust Bearing
B—Main Thrust Bearing Washers
Insert D—Rear of Engine

Fig. 10-Main Bearing Installation
(Early Model Engine)

Install main bearing inserts as shown in Fig. 10.
Be sure thrust bearing insert is installed in correct
bore. Make sure the tangs on all bearings hit recess-
es in bores and that oil holes line up with oil pas-
sages in block.

NOTE: For parts and on later model engines, the
oil hole in the upper half of the main bearing insert is
elongated for easier alignment with block oil pas-
sages.

On early models, if thrust bearing inserts and
thrust bearing washers are re-installed, use Fig. 10
for assembly reference. Note that upper washer is
different and is placed on the rearward side of the
thrust bearing bore.
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R 2L5L5N

A—Lower Rear Thrust
Bearing Washer
B—Upper Rear Thrust
Bearing Washer
C—Lower Front Thrust
Bearing Washer

D—Main Bearing Fillet
Thrust Bearing
E—Main Bearing Cap
Thrust Bearing
F—Large Tang
G—Small Tang

Fig. 11-Thrust Bearing and Washer Installation
(Later Models)

If new thrust bearing inserts or thrust bearing wash-
ers are installed on early model engines, they must be
installed as a set. Install new inserts and washers as
shown in Fig. 10.

NOTE: Later model oversize thrust bearing washer
sets contain one regular size washer and two 0.007
inch oversize washers. The regular size washer is
installed on the front side of the main thrust bearing
cap.

Apply a film of clean light oil to bearing surfaces and
to crankshaft main bearing journals.

Fig. 12-Aligning Timing Marks
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Install crankshaft and align crankshaft and camshaft
gear timing marks (Fig. 12).

Install each bearing cap with the recesses and tabs
facing the same side of the engine as those on the
respective upper bearings in the block. Also make sure
bearing caps are installed on the bearing bosses from
which they were removed. The numbers stamped on
the caps should be on the same side as the numbers
on the block and in the same sequence.

Before tightening cap screws on main bearing caps,
align upper and lower thrust flanges on main thrust
bearings. Tap the crankshaft to the rear and then to the
front to line up the flanges. Tighten main bearing cap
screws to 150 ft-lbs (203 Nm) torque.

Rear Oil Seal, Wear Sleeve, and Housing

NOTE: If the crankshaft flange was filed, use a
LIGHT coat of Permatex on the flange before installing
wear sleeve. Be sure that excess Permatex is removed
and no Permatex comes in contact with new oil seal.

‘R 2h581%

A—Guide B—Driver

Fig. 13-Installing Wear Sleeve

1. Install JDE-106-1 Guide on the crankshaft
flange. Slide the wear sleeve onto the guide with O.D.
chamfer toward the rear of the tractor. Drive the sleeve
onto the flange with JDE-106-2 Driver until driver bot-
toms on the guide. Remove guide.
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A—Driver B—Oil Seal Housing

Fig. 14-Installing Oil Seal

2. Support the oil seal housing as close to the
seal bore as possible. Start seal by hand, then press
in with JDE-106-2 Driver until driver bottoms on the
housing flange. Spring side of seal should be away
from flange side of housing.

3. Lubricate seal lip with engine oil and carefully
work seal and housing over wear sleeve. Start at the
bottom of the flange and work around. Snug, but do
not tighten, housing cap screws.

A—O0.D. of Oil Seal
Housing Flange
B—Dial Indicator

C—Crankshaft Flange
D—Oil Seal

Fig. 15-Checking Oil Seal Run-Out

Attach a dial indicator base to the crankshaft
flange (Fig. 14). Locate the dial indicator on the O.D.
of the oil seal housing flange. Turn the crankshaft
and check housing bore run-out. Lightly tap the
housing to bring into 0.0060 inch (0.1524 mm) maxi-
mum runout. Tighten cap screws to 20 ft-Ibs (27 Nm)
torque.
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Front QOil Seal and Wear Sleeve

Coat I.D. of new wear sleeve with joint sealing
compound and drive sleeve onto flange with JDE-3
Driver.

R 2bsihy

A—Timing Gear Cover B—Oil Seal C—Driver

Fig. 16-Installing Front Oil Seal

Install new front oil seal (Fig. 16) with spring side
of seal facing the engine. Support timing gear cover
around seal bore and press seal in with disk No.
27522 and No. 27537 of No. 27797 Bushing Driver
Set. Closed side of seal should be 0.33 inch (8.382
mm) from front of cover. Lubricate seal before install-
ing cover on engine.

Pistons, Connecting Rods, Oil Pump

Install pistons, connecting rods, oil pump, oil pan,
flywheel, and clutch pack.

Use the following torque specifications to install
parts covered in this group. See Group 35 for other
torque specifications.

Torque

Location (ft-Ibs) (Nm)
Main bearing caps ...... 150 203
Connecting rod

bearings.............. See page 20-15-7
Rear crankshaft oil seal

housing .............. 20 27
Flywheel to crankshaft. .. 85 115
Cylinder head-to-block

(in sequence)......... See Group 10
Oil pan-to-block—

1/20n. ... 85 115

3/8in. ... 35 47
Damper-to-crankshaft . . . . 150 203

Install remaining engine parts and install engine in
tractor.

Fill crankcase and cooling system.
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Group 25
LUBRICATION SYSTEM

GENERAL INFORMATION

R 2L547N

1—Engine Oil Cooler
2—0il Cooler Bypass Valve

3—O0il Filter 6—Main Bearings

4—Filter Bypass Valve
5—O0il Pressure Regulating Valve

7—Connecting Rod Bearings
8—Camshaft Bushings
9—Piston Cooling Orifices
10—O0il Cup

Fig. 1-Engine Lubrication System

The engine lubrication system consists of a gear-
driven positive displacem=nt pump, oil cooler, oil fil-
ter, cooler bypass valves. oil pressure regulating
valve and filter bypass valve.

Oil is pumped from the oil pan by the engine oil
pump through the engine oil cooler (1, Fig. 1) around
the oil cooler bypass valve (2) into the engine oil fil-
ter (3). Passing through the filter, the oil continues
around the filter bypass valve (4) and in front of the
engine oil pressure regulating valve (5) into the en-
gine oil gallery in the cylinder block. Qil is then dis-
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tributed, under pressure, to each main bearing fillet
to lubricate main bearings (6) and piston cooling ori-
fice.

Cross-drilled passages in the crankshaft distribute
oil from the main bearing journals to the connecting
rod journals to lubricate connecting rod bearings (7).
Numbers 1, 3, 5, and 7 main bearing fillets are also
drilled to lubricate the four camshaft bushings (8). A
drilled passage from the rear camshaft bushing
through the cylinder block and cylinder head provides
lubrication to the rocker arm shaft.
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GENERAL INFORMATION—Continued

The piston cooling orifices (9) spray oil to cool
pistons and liners and lubricate the connecting rod
piston pin bushings through an oil cup (10) in the top of
the connecting rod.

During cold weather starting or if the oil cooler is
plugged, the oil cooler bypass valve senses pressure
on the inlet side of the oil cooler and opens, allowing oil
to flow directly to the oil cooler and cylinder block.

The oil filter bypass valve senses pressure on the
non-filtered side of the filter and opens when the
pressure is 30 psi (2.07 Bar) or greater than on the
filtered side of the system. This allows unfiltered oil into
the cylinder block and insures engine lubrication.

The oil pressure regulating valve maintains a speci-
fied 40 to 55 psi (2.75 to 3.79 Bar). If pressure is
greater than specified on the filtered side of the hous-
ing, the valve opens, allowing oil on the inlet side to
return to the oil pan, thus reducing pressure.

An oil line from the top of the oil pressure regulating
valve housing insures lubrication to the turbocharger.

DIAGNOSING MALFUNCTIONS
Low Oil Pressure

Improper oil

Clogged cooler or filter

Excessive oil temperature

Oil pressure regulating valve failure

Excessive clearance between oil pump gears and
cover

Clogged oil pump screen

Excessive main bearing clearance

Low oil level

Improper oil cooler bypass valve housing and
tubes assembly

High Oil Pressure

Wrong oil viscosity
Clogged oil lines
Oil pressure regulating valve failure

Oil Sludge and Dilution

Improper operation

Coolant leakage into lubrication system
Incomplete combustion

Excessive oil temperature
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CHECKING OIL PRESSURE

1N it =
. ‘: i '
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Fig. 2-Checking Engine Oil Pressure

Check engine oil pressure by removing pipe plug
from main oil gallery. Install pressure gauge and run
engine at 1900 rpm. Oil pressure should be 40 to 50 psi
(2.75 to 3.79 Bar).

To adjust oil pressure, remove regulating valve
spring at filter base and add or subtract washers as
necessary.

OIL PRESSURE REGULATING VALVE
HOUSING REPAIR

WSW

A—Adjusting Washer C—Filter Relief Valve
B—Oil Pressure Regulating D—Oil Pressure Regulating
Valve Valve Housing

Fig. 3-Oil Pressure Regulating Valve Housing

Remove oil pressure regulator plug, spring and
valve (Fig. 3) in base of oil pressure regulating valve
housing. Check valve and valve bore for damage.

Check oil pressure regulator spring. The spring
should compress to 1.71 in. at 30 to 33 Ibs. (43.4 mm at
133 to 147 N) force. Check for proper number of
adjusting washers.

Service filter as directed in tractor operator’s manu-
al.

Check filter bypass valve spring. The spring should
compress to 1.38 in. at 18 to 22 Ibs. (35.0 mm at 80 to
98 N) force. ~

Clean oil pressure regulating valve housing pas-
sages.

Install oil pressure regulating valve housing on en-
gine. Install filter hand tight.
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OIL COOLER REPAIR

A—Oil Cooler Spacer
B—Oil Cooler Cover

C—To Cooler
D—From Cooler

Fig. 4-Engine Oil Cooler

Drain cooling system.

Check for clogged passage and scale build up.
Clean with suitable brush, solvent and compressed
air.

Install oil cooler spacer (A, Fig. 4) with large side
toward cylinder block. Be sure all gaskets are cor-
rectly installed.

Install oil cooler, gasket with center web and oil
cooler cover with pipes.

OIL COOLER BYPASS VALVE REPAIR

R 24551N
A—O-Rings D—Bypass Valve G—Spring
B—To Oil Pump E—Spring Pin H—To Block
C—Gland Nut F—Plug

Fig. 5-Oil Cooler Bypass Valve Housing

Check cooler bypass valve assembly in block.
Valve spring (G, Fig. 5) should compress to 1.38 in.
at 18 to 22 Ibs. (35.0 mm at 80 to 97 N) force.
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R 25525

Fig. 6-Oil Cooler Bypass Valve Housing Installation

Be sure that cooler bypass valve housing tubes
are clean. Install as follows:

1. Insert the long end of the cooler bypass hous-
ing-to-block tube into the housing. Insert the other
end into the block.

2. Adjust tube and housing so housing is flat
against the block mounting pad. Attach housing to
block, but do not tighten cap screws.

3. Install oil pump-to-bypass housing tube in
pump. Place gland nut with O-ring on tube.

4. Align tube and gland nut with bypass housing
and tighten gland nut. Tighten oil cooler bypass
housing-to-cylinder block cap screws.
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ENGINE OIL PUMP REPAIR

R 2L553N
A—Drive Shaft E—Screen
B—Idler Shaft F—Driven Gear
C—Idler Gear G—Housing
D—Cover

Fig. 7-Exploded View of Engine Oil Pump

Remove intake screen and pump housing cover
(Fig. 7).

Examine gears and housing for wear or damage.
Check sealing edge of pump housing for signs of
damage that could cause leakage. Worn gears,
shafts or housing can reduce pump output and could
indicate oil contamination, sludge, or bent or warped
shafts. The gear, shaft, and housing specifications
are as follows:

Measurement New Part Specification
Depth of gear bore in housing 1.7530 to 1.7570 in.

(44.526 to 44.627 mm)

Gear thickness . .............. 1.7500 to 1.7520 in.
(44.450 to 44.500 mm)
OD.ofgears................ 3.3801 to 3.3811 in.

(85.854 to 85.879 mm)
I.D. of housing gear bore. . ... 3.3840 to 3.3860 in.
(85.953 to 86.004 mm)
I.D. of driven gear ........... 0.6220 to 0.6230 in.
(15.799 to 15.824 mm)
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I.D. of idler gear bushing ..... 0.6300 to 0.6310 in.
(16.002 to 16.027 mm)

O.D. of idler shaft............ 0.6284 to 0.6290 in.
(15.961 to 15.977 mm)
O.D. of driven shaft.......... 0.6235 to 0.6245 in.

(15.837 to 15.862 mm)

If either the idler gear or driven gear must be re-
placed, replace both gears.

The idler gear is removed by sliding from the idler
gear shaft.

To remove driven gear, press from shaft. To in-
stall, support shaft and press gear onto shaft flush
with sealing edge of housing. The drive and idler
shafts will extend above the pump housing.

If the drive gear on top of the shaft is excessively
worn or damaged, check the integral oil pump drive
gear on the camshaft for wear or damage. Replace
pump drive gear and camshaft as necessary.

Installation

Install. idler gear and pump cover, and intake
screen. Spin drive gear. Driven and idler gears must
turn freely. :

Install engine oil pump, making sure that pump
drive gear and camshaft oil pump drive gear mesh.

Use new cap screws and washers when installing oil
pump. Tighten cap screws to 25 ft-lbs (34 Nm).

Align oil pan with rear face of cylinder block and
tighten the 1/2-inch cap screws to 85 ft-lbs (115 Nm)
torque. Tighten the 3/8-inch cap screws to 35 ft-lbs (47
Nm) torque.

Fill crankcase and cooling system.
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Group 30
COOLING SYSTEM

GENERAL INFORMATION

R32355C

A—Radiator
B—Water Pump
C—Cylinder Block Main Cooling Gallery

E—Intercooler

D—Engine Oil Cooler

F—Water Manifold

G—Thermostats
H—Water Bypass Pipe
| —Coolant Conditioner Filter

Fig. 1-Engine Cooling System

The cooling system consists of a conventional type
radiator (A, Fig. 1), water pump (B), two thermostats
(G), and water manifold (F).

The pump draws coolant from the bottom of the
radiator and discharges it into the main coolant gallery
(C) on the left-hand side of the engine. Coolant from
the gallery circulates through the block to cool block
and cylinder liners, then flows into the cylinder head.
From the cylinder head, the coolant passes into the
water manifold (F) and thermostat housing.

If the thermostats are closed (as during warm-up
periods) coolant is directed back to the pump through
the bypass pipe (H) to be recirculated. This provides a
faster and more uniform warm-up.
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If the thermostats are open (engine at normal
operating temperature) coolant flows back through the
thermostats to the top of the radiator.

Coolant is also taken from the main gallery into the
intercooler (E) to cool intake air. It circulates through
the intercooler and out to the water manifold.

The engine oil cooler (D), located in the main gallery,
receives its cooling capacities from the coolant flow
around it.

Additionally, coolant is drawn off the main gallery to
the coolant conditioner filter (I). Here an anticorrosive
chemical is added to the coolant while any debris that
may be present in the cooling system is removed. The
coolant returns to the system at the inlet side of the
water pump.
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DIAGNOSING MALFUNCTIONS

Engine Overheats
Loose fan belt
Dirty radiator or grille screen
Low coolant level
Low oil level
Improper operation
Defective head gasket
Incorrect timing
Faulty thermostats
Faulty radiator pressure cap
Faulty water pump
Corroded coolant passages

Low Coolant Level
Improper maintenance
Improper operation
Faulty radiator cap
Damaged radiator
Water pump seal leakage
Leakage

RADIATOR AND FAN

Visually check the radiator for leaks or damage.

If no leaks can be seen but leaking persists, remove
radiator from the tractor and perform the following test:

1. Install radiator cap, plug and overflow tube and
the outlet pipe.

2. Attach an air hose to the inlet connection.

3. Apply 10 psi (68.95 kPa) compressed air and
submerge in tank of water. Check for air bubbles at
seams and radiator core.

NOTE: Repairs should not be attempted except by
experienced radiator repair personnel.

Check radiator cap for defects. Cap should maintain
6.25 to 7.50 psi (43.09 to 51.71 kPa) pressure.

Check fan pulley for wear or damage. Replace as
necessary.

Use a belt tension gauge to check belts. Adjust to
the following specifications:

Alternator Belt Tension

New Belt ............... 94-104 Ibs (423-467 N)

After Run In* ... ..... ... 85-94 |bs (378-423 N)

*Immediately after run in (approximately 10 min.)
check tension. If tension is within specification, no
adjustment is necessary. If tension is not within speci-
fication, wait ten minutes; loosen belts and tension to
specifications. Tension front belt only.
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WATER PUMP

Removal

Disconnect electrical wiring and remove alternator.

Drain cooling system and remove inlet and outlet
pipes from the water pump. Remove water pump.

Disassembly and Inspection

Use puller to remove fan pulley.

Remove pump cover. Examine pump for cracks and
leakage. Check for wear on impeller and inside of
housing.

A—Impeller B—Driver

Fig. 2-Removing Bearing Shaft

If necessary, use JDE-262 Driver to press bearing
shaft from impeller and housing (Fig. 2).

Inspect pump parts for wear or damage. Replace as
necessary.

Pump leakage can be caused by a cracked housing,
damaged seal, impeller bore, cup and insert, or bear-
ing.

Check shaft bore in impeller and bearing shaft for
wear. A new impeller bore is 0.6242 to 0.6252 inch
(15.855 to 15.880 mm). New shaft O.D. is 0.6262 to
0.6267 inch (15.905 to 15.918 mm).

Check seal under magnification for nicks, scratches,
cracks, or foreign material. Leakage at the drain hole in
the housing usually indicates a leaking seal. Replace
seal, cup and insert as necessary.
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Assembly
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A—Fan Pulley C—Seal E—Pump Cover G—Housing
B—Bearing Shaft D—Impelier F—Cup and Insert

Fig. 3-Water Pump Assembly

Coat bearing shaft with light coat of clean SAE
10W engine oil. Press bearing shaft (B, Fig. 3) into
housing with bearing flush within 0.005 inch (0.13
mm) of housing bore.

A—Seal

B—Cup and Insert

Fig. 4-Seal Installation

Be sure that seal (A, Fig. 4) is clean and dry. In-
stall into seal bore as shown in Fig. 4.

Litho in U.S.A.

Install the rubber cup and ceramic insert (B, Fig. 4)
into the impeller. The insert is placed in the cup with
polished side out (the back side of the insert will
have a groove or three dots for identification). Place
both cup and insert at an angle in the impeller and
snap into position by hand.

IMPORTANT: The seal lip and insert face must
be perfectly clean as both surfaces are lapped to
a fine finish.

Apply a light coat of SAE 10W engine oil to insert
face (do not use grease).

Support pump shaft and press impeller into place
(Fig. 5). Be sure that impeller is started straight.
Press until impeller is a minimum of 0.015 to 0.035
inch (0.38 to 0.89 mm) from housing seat (2, Fig. 3).
Turn shaft and impeller to be sure that impeller does
not drag on housing.
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Assembly—Continued

A—Pump Shaft
B—Impeller

C—Feeler Gauge

Fig. 5-Impeller Installation

Support bearing shaft through impeller bore and
press fan pulley on to shaft. Edge of fan pulley should
be 6.54 (165 mm) inches from bottom of pump housing
(3, Fig. 3).

Installation

Install fan and cover on pump. Tighten cap screws to
35 ft-lbs (47 Nm) torque. Install pump on engine.

Connect pipes and hoses to water pump. Be sure
that connections are tight and hoses are not kinked or
stretched.

Install alternator and belts. Adjust belts to proper
tension given on page 30-2.

Fill radiator with clean soft water and John Deere

Summer Engine Coolant Conditioner or antifreeze so-
lution.
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WATER MANIFOLD AND
THERMOSTATS

A—Water Manifold
B—Thermostat Cover

C—Upper Radiator Hose

Fig. 6-Washer Manifold and Thermostats

Remove and inspect for cracks or damage. Replace
or repair as necessary.

Visually inspect thermostats for defects. Test for
operating temperature range of 160° to 180°F (71 to
82°C).

Install manifold (A, Fig. 6) and thermostats using
new gaskets.

COOLANT CONDITIONER FILTER

Inspection and Repair

A—lInlet Valve
B—Mounting Bracket
C—Mounting Base

D—Outlet Valve
E—Filter Element

Fig. 7-Coolant Conditioner Filter

1. Visually inspect all connections for evidence of
leakage.
2. Drain coolant from engine block.
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3. Disconnect fittings at mounting base.

4. Remove four cap screws and remove base from
mounting bracket.

5. Inspect base for cracks or damage and replace
as necessary.

Installation

1. Apply joint sealing compound to all fittings before
installation. Tighten fittings securely.

2. Attach mounting base to mounting bracket,
tightening cap screws to 35 ft-lbs (48 Nm) (4.8 kgm).
Be sure outlet side of base is facing water pump.

3. Connect fittings to mounting base and tighten
securely.

4. Apply a thin film of engine oil to filter gasket and

install new filter. Tighten until gasket contacts mount-
ing base, then an additional 1/2 to 3/4 turn.
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Item

Group 35
SPECIFICATIONS AND SPECIAL TOOLS
SPECIFICATIONS

Cylinder Head, Valves, and Camshaft

Valve clearance

Intake valve . ...................
Exhaust valve...................

Valve lift at specified clearance

Intake valve ....................
Exhaustvalve...................

Valve springs - compressed

valveclosed ....................

Valveopen ....................

Valve face angle ................ ..
Valve face O.D. ...................
Valve stem OD....................
Valve guide I.D. ................ ...
Valve stem-to-guide clearance . . .. ..

Valve seat width...................
Valve seat concentricity with guide . .

.......... 0.018in. (046 mm)............... ... ..., =
.......... 0.028 in. (0.71 mm)................... ... ...... ===

.......... 0.4125 to 0.4425 in. (10.478 to 11.240 mm)...... ----
.......... 0.4135 to 0.4435 in. (10.503 to 11.265 mm)...... -—--

.......... 1.81 in. at 54 to 62 lbs.
(459 mm at 240210 2758 N). . ................

........... 1.36 in. at 133 to 153 Ibs.

(345 mMmto 591.6 to 6805 N).................. ----
.......... 29,50 -
.......... 1.710 to 1.720 in. (43.43t043.69 mm) .......... ----
.......... 0.3715 to 0.3725 in. (9.436 to 0.461 mm)........ ----
.......... 0.3745 to 0.3755 in. (9.512 t0 9.537 mm)........ ----
.......... 0.0020 to 0.0040 in. (0.051 to 0.102 mm)........ 0.0060 to 0.0080 in.
(0.152 to 0.203 mm)
.......... 0.0830 to 0.0930 in. (2.108 t0 2.362 mm) ........ ----
.......... 0.0020 in. (0.051 mm) ......................... ==--

Valve seatangle ............................ 30°
Valve face above head....................... 0.0240 to 0.0380 in. (0.620 to 0.965 mm) ........ 0.0060 in.
(1.524 mm) recessed
Camshaftendplay .......................... 0.0025 to 0.0085 in. (0.064 to 0.216 mm)........ 0.0150 in. (0.381 mm)
Camshaft thrust place thickness............... 0.1860 to 0.1890 in. (4.724 to 4.801 mm)........ 0.1820 in. (4.623 mm)
Camshaft bushing journal O.D............... .. 2.3745 to 2.3755 in. (60.312 to 60.337 mm)...... ----
Camshaft bushing I.D. ....................... 2.3775 to 2.3795 in. (60.388 to 60.439 mm). ... .. ----
Camshaft bushing-to-journal clearance. ............... ... ... . . . . . 0.0060 in. (0.152 mm)
Torques
Cylinder head-to-block - Initial ............. 105 ft-bs (142 Nm)............................ ----
Second........... 110 to 120 ft-lbs (149 to 163 Nm)*. .. ... ... ..... -—--
117 to 143 ft-lbs (158 to 193 Nm)**
Final ............. 125 to 135 ft-lbs (169 to 183 Nm)*.............. ——--
135 to 165 ft-lbs (183 to 224 Nm)**
Rocker arm shaft clamps..................... 45 to 65 ft-lbs (61 t0 8 Nm) ................... ----
Intake manifold to cylinder head .............. 35 ft-lbs (47 Nm) . ... ... ... ... —---
Intake cover-to-intake manifold. . ............ .. 20 ft-lbs (27 Nm) ... ... ... ... ... ———
Camshaft thrust plate . ....................... 20 ft-lbs (27 Nm) ... .. ... . ... ----
Camshaftgear .............................. 85 ft-lbs (115 Nm) . ............ ... ............ ----
Damper pulley ............... ... ........... 150 ft-lbs (203 Nm)............................ e
Timing gearcover ........................... 30 ft-lbs (41 Nm)................ . ......... ..., R
Oil pan - 1/2"capsCrews ................... 85 ft-lbs (115 NmM). ... —---
3/8"capscrews ................... 35 ft-lbs (47 Nm) ........ ... ... ... ----
*“F” grade cap screws
**“Q" grade cap screws
Cylinder Block, Liners, Pistons, and Rods
Cylinder liner height above block.............. 0.002 to 0.005 in. (0.051 to 0.102 mm)
Cylinder liner height above used block......... 0.000 to 0.004 in. (0.000 to 0.102 mm)
Piston oil control ring clearance ............... 0.0024 to 0.0040 in. (0.061 to 0.102 mm)........ 0.0065 in. (0.165 mm)
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Item New Part Specification Wear Tolerance

Cylinder Block, Liners, Pistons, and Rods—Continued

Piston O.D.
Top of skirt
(3.03 in. [7.70 cm] from
bottom of piston) .................. .. ... 4.5525 to 4.5532 in. (115.634 to 115.651 mm) “Low”----

4.553210 4.5539in. (115.651 to 115.669 mm) “High”----
Bottom of skirt

(0.09 in. [2.28] from

bottom of piston) ........... ... . ... .. .. 4.5575 to 4.5582 in. (115.760 to 115.778 mm) “Low”’----
4.5582 to 4.5589in. (115.778 to 115.796 mm) “High” ----
Cylinder liner I.D. ........................... 4.5615 to 4.5625 in. (115.862 to 115.888 mm) “Low”----

4.5625t0 4.5635in. (115.888 to 115.913 mm) “High”'----
Piston-to-liner clearance

Top of skirt. ......... .. 0.0083 to 0.0100 in. (0.2108 to 0.2540 mm) .... .-

Bottom of skirt................. .. .. ...... 0.0036 to 0.0053 in. (0.0914 to 0.1346 mm) .... 0.006 in. (0.152 mm)
Piston pin O.D. ............................ 1.8739 to 1.8745 in. (47.597 to 47.612 mm) .... ..
Piston pin bore in piston I.D. ............... 1.8748 to 1.8752 in. (47.620 to 47.630 mm) .... ____
Rod pin bushing I.D. ....................... 1.8752 to 1.8762 in. (47.630 to 47.655 mm) .... .
Pin-to-bushing oil clearance ................. 0.0007 to 0.0023 in. (0.0178 to 0.0584 mm) . ... -
Connecting rod bearing assembled

1D, 3.0005 to 3.0025 in. (76.212 to 76.263 mm) .... -i--
Connecting rod journal O.D. ................ 2.9980 to 2.9990 in. (76.149 to 76.175 mm) ... . ----
Bearing to journal clearance ................ 0.0010 to 0.0040 in. (0.0254 to 0.1016 mm) . ... ----
Torques

Connecting rod cap sCrews .. ............... 55 ft-Ib (75 Nm) (7.5 kgm), then an additional 1/4 turn

(90 degrees) (See page 20-15-7) ................ -—--
Piston cooling orifices . ..................... 85 to 110 in-lbs. (9.60 to 1243 Nm) ............. -—--

Crankshaft, Main Bearings, and Flywheel

Crankshaftend play ......................... 0.0015 to 0.0155 in. (0.038 to 0.394 mm) ...... -—--
Clutch shaft pilot bushing I.D................. 1.0025 to 1.0055 in. (25.463 to 25.540 mm) .... ----
Clutch shaft O.D. at bushing................. 0.9995 to 1.0005 in. (25.387 to 25.413 mm) .... ----
Main bearing journal O.D. ................... 3.3720 to 3.3730 in. (85.649 to 85.674 mm) .... ----
Main bearing assembled I.D.................. 3.3742 to 3.3762 in. (85.705 to 85.755 mm) .... ----
Bearing-to-journal clearance.................. 0.0022 to 0.0042 in. - 0.0077 in. Max.

(0.0508 to 0.1067 mm - 0.1956 mm)........... -——-
Journal taper per inch of journal

length . ... .. ... . 0.0001 in. (0.0025 mmM). ...........ccooiv.... ----
Journal out-of-roundness..................... 0.0040 in. (0.102 mm).............coiuiinnn... -
Undersized bearing available ................. 0.002, 0.010, 0.020, and 0.030 in.
(0.05, 0.25, 0.51, and 0.76 mm) ............... ----
Torques
Damper pulley to crankshaft ............... 150 ft-lbs. (208 Nm) .......................... -—--
Main bearing caps ........................ 150 ft-lbs. (203 Nm) .......................... -—--
Rear crankshaft oil seal housing ........... 20 ft-lbs (27 Nm) ........ ... ... ... -
Flywheel-to-crankshaft ..................... 85 ft-lbs (115 Nm) . ........................... ----

Lubrication System

Engine oil pressure.......................... 40 to 55 psi (275 t0 3. 79 bar) ................ -—--
Oil pressure regulating valve

spring - compressed . ..................... 1.71in. at30t0 33 Ibs. (43.4 mm at 133to 147 N) ... ----
Filter bypass valve spring -

compressed ............. ... .. ... 1.38in.at 18t0 22 Ibs. (35.0 mm at80t0 98 N) . . . .. -——-
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Item New Part Specification Wear Tolerance
Lubrication System—Continued

Cooler bypass valve spring -

compressed ............. ... 1.38 in. at 18 to 22 Ibs. (35.0 mm at 80 to 98 N). ----
Depth of gear bore in housing ................ 1.7530 to 1.7570 in. (44.526 to 44.627 mm)...... ----
Gear thickness ................ ... ... ..... 1.7500 to 1.7520 in. (44.450 to 44.500 mm). ... .. -—--
OD.ofgears ............. ..., 3.3801 to 3.3811 in. (85.854 to 85.879 mm)...... -—--
Housing gear bore I.D..................... ... 3.3840 to 3.3860 in. (85.953 to 86.004 mm)...... -
Drivengear I.D. ............................. 0.6220 to 0.6230 in. (15.799 to 15.824 mm)...... -—--
Idler gear bushing I.D. ....................... 0.6300 to 0.6310 in. (16.002 to 16.027 mm)...... -—--
Idlershaft O.D............................... 0.6284 to 0.6290 in. (15.961 to 15.977 mm). .. ... ——--
Drivenshaft O.D............................. 0.6235 to 0.6245 in. (15.837 to 15.862 mm). . .... -—--
Oil pump-to-cylinder block cap

SCTEWS . ..ttt et e e 25 ft-lbs (34 Nm)

Cooling System

Radiator leakage test ........................ 10 psi (68.95 kPa) air pressure ................. -—--
Radiator cap pressure . ...................... 6.25 to 7.50 psi (43.09 to 51.71 kPa)............ -—-
Fan belt tension New belt
Singlebelt................ ... .. .......... 130-140 Ibs. (572-622 N) . ..................... -—--
Dualbelt ................................. 95-104 Ibs. (423-467 N) After RunIn............ -—--
Allbelts . ....... ... ... .. .. ... .. ....... 85-94 Ibs. (378-423 N)......................... -—--
Impeller bore I.D............................. 0.6242 to 0.6252 in. (15.855 to 15.880 mm). .. ... ——--
Pump shaft O.D. ............................ 0.6262 to 0.6267 in. (15.905 to 15.918 mm)...... -—--
Impellerinstalled ............................ 0.015 to 0.025 in. (0.3810 to 0.6350 mm) clear-
ANCE . .o ----
Fan to pulley cap screws . .................... 35 ft-lbs (47 Nm) torque ....................... ----
Thermostats opening temperature . ............ 160° to 180°F (71°t0 82°C)..................... -—--

INSTRUCTIONS FOR ENGINE BREAK-IN

Use a dynamometer to perform the following break-in procedure. If necessary, engine break-in can be performed
without a dynamometer if under controlled operating conditions.
Fill engine crankcase with Torg-Gard Supreme 10W-20 oil to proper level for use during the break-in operation.

Time Load Engine Speed Remarks
5 Minutes No Load 800 RPM Check ail
5 Minutes No Load 1500 to 2000 RPM pressuie,
5 Minutes 1/4 Load 1900 to 2100 RPM coolant
10 Minutes 1/2 Load 1900 to 2100 RPM temperature
10 Minutes 1/2 to 3/4 Load 1900 to 2100 RPM and leakage.
10 Minutes 3/4 to Full Load 2100 RPM

After break-in, run engine 1 to 2 minutes at 1500 rpm, No Load before shut-down. Loosen, then retighten cylinder
head cap screws per specified sequence to 125 to 135 ft-lbs (169 to 183 Nm) on “F” Grade cap screws. On “G”
Grade cap screws, tighten to 135 to 165 ft-lbs (183 to 224 Nm). Loosen, then retighten rocker arm shaft clamps to
45 to 65 ft-lbs (61 to 88 Nm). Check and reset valve clearance to specifications.

During the first 100 hours of operation, avoid over-loads, excessive idling, and no-load operations. After 100
hours, drain crankcase oil and change oil filter. Fill crankcase with oil of proper viscosity and service classifications.
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No.

JDE-81*
D-20002W1*
JDE-41296*
D-01003AA*
(JDST-32)
D-05001ST*
(JDG-13)
D-15001NU*
(ND425)
JDE-6*
D-01062AA*
(974)
D-17006BR*
JDE-98*

D-17015BR*
AR54749**

JDE-93*
JDE-96*
D-01061AA*
(954)

JDH-7
JDE-106-1*
JDE-106-2*

D-01045AA*
(27797)
JD-262*

SPECIAL TOOLS

Name

Engine Rotation Tool
Valve Guide Knurling Tool
Puller

Engine Repair Stand
Adapter Plates

Magnetic Holding Tools

Bushing Replacement Set
Puller

Flex-Hone
Bushing Tool

Brush
Lubricating Soap

Ring Expander
Ring Compressor
Blind-hole Puller
Driver

Guide

Driver

Bushing Driver Set

Driver

Use

Manually rotate engine flywheel
Knurl valve guides

Remove valve seat inserts
Hold engine for repairs

Mount engine to engine stand
Hold cam followers away from camshaft

Replace camshaft bushings
Remove cylinder liners

Deglaze cylinder liners

Replace connecting rod piston pin
bushings

Clean cylinder liner counterbore

Lubricate cylinder liner packings and
O-rings

Install piston rings

Install pistons in cylinder liner

Remove clutch shaft pilot bushing and
adapter

Install crankshaft gear

Install rear crankshaft wear sleeve

Install rear crankshaft oil seal and wear
sleeve

Install front crankshaft oil seal

Remove water pump bearing shaft

*Order from Service Tools, Box 314, Owatonna, Minnesota 55060

**John Deere Parts
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Group 5

GENERAL INFORMATION AND DIAGNOSIS

GENERAL INFORMATION

The engine is a turbo-charged, liquid-cooled,
6-cylinder, diesel fueled, valve-in-head, vertical in-
line four-cycle engine.

For basic theory of engine operation see
Fes | FOS-30 “Engines” manual.

DIAGNOSING ENGINE MALFUNCTIONS
Will Not Start

Fuel System Malfunction—See Section 30
Foreign matter in fuel
Improper fuel
Faulty fuel pump
Restricted air intake system
Faulty injection nozzles
Plugged fuel Filter

Electrical System Malfunction—See Section 40
Corroded or loose battery terminals
Weak battery

Uneven Running or Frequent Stalling

Basic Engine Problem—See This Section
Incorrect timing
Coolant temperature below normal
Engine overheating
Improper valve clearance
Cylinder head gasket leaking
Valves sticking or burned
Worn or broken compression rings
Low compression

Service Problem—See Section 10
Low fuel supply

Service Problem—See Section 10
Low fuel supply

Fuel System Malfunction—See Section 30
Restricted fuel lines or filters
Faulty fuel pump
Faulty injection pump
Faulty injection nozzles
Exhaust system restricted

Litho in U.S.A.

Engine Misses

Basic Engine Problem—See This Section

Incorrect valve clearance

Incorrect timing

Engine overheating

Weak valve springs

Burned, warped, pitted, or sticking valves

Low compression

Worn camshaft lobes (could be caused by faulty
damper)

Fuel System Malfunction—See Section 30

Water in fuel

Mixture of gasoline and diesel fuel
Air in fuel

Faulty injection nozzles

Faulty injection pump

Lack of Power

Basic Engine Problem—See This Section

Incorrect timing

Wrong viscosity crankcase oil

Engine overheating

Incorrect valve clearance

Incorrect valve timing

Blown cylinder head gasket

Worn camshaft lobes

Burned, warped, pitted or sticking valves
Weak valve springs

Low compression

Service Problem—See Section 10

Dirty or obstructed air cleaners
Improper fuel
Wrong oil viscosity

Fuel System Malfunction—See Section 30

Incorrect throttle linkage
Plugged fuel tank vent
Plugged fuel filters

Faulty injection pump

Faulty injection nozzles
Faulty fuel pump

Restricted exhaust system
Low intake manifold pressure

Power Train Malfunction—See Section 50

Clutch slipping
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Engine Overheats Low Oil Pressure

Basic Engine Problem—See This Section
Incorrect engine timing
Radiator or side grille screen dirty
Loose or broken fan belt
Faulty thermostat
Defective radiator pressure cap
Defective head gasket
Crankcase oil level low
Low coolant level
Cooling system limed up
Faulty water pump

Service Problem—See Section 10
Engine overloaded
Crankcase oil level low
Improper fuel

Fuel System Malfunction—See Section 30
Excessive fuel delivery
Improper injection pump timing

Excessive Oil Consumption

Basic Engine Problem—See This Section
Crankcase oil too thin
Oil pressure too high
Oil level too high
Restricted oil passage from valve cover
Worn valve guides or valve stems
Oil control rings worn or broken
Scored liners or pistons
Excessive ring groove wear in piston
Rings sticking in grooves of piston
Oil return holes in piston clogged
Insufficient piston ring tension
Piston ring gaps not staggered
Worn crankshaft thrust bearing (misaligned

piston and rod)

Front or rear crankshaft oil seal faulty
Plugged oil cooler—oil or water passages

Service Problem—See Section 10
Crankcase oil too thin
Oil level too high

Fuel System Malfunction—See Section 30
Restricted air intake system

Litho in U.S.A.

Basic Engine Problem—See This Section
improper regulating valve adjustment
Improper oil
Low oil level
Excessive main and connecting rod bearing

clearance
Leakage at internal oil passages
Faulty oil pump
Defective engine oil cooler

Service Problem—See Section 10
Low oil level
Improper oil

Electrical System Malfunction—See Section 40
Defective oil pressure indicator lamp
Faulty oil pressure sending unit

High Oil Pressure

Basic Engine Problem—See This Section
Stuck or improperly adjusted reguiating valve

Excessive Fuel Consumption

Basic Engine Problem—See This Section
Low compression
Incorrect engine timing

Service Problem—See Section 10
Engine overloaded

Fuel System Malfunction—See Section 30
Leaks in fuel system
Restricted air cleaners
Faulty injection pump
Faulty injection nozzles

Black or Gray Exhaust Smoke

Basic Engine Problem—See This Section
Incorrect engine timing

Service Problem—See Section 10
improper grade of fuel
Engine overloaded

Fuel System Malfunction—See Section 30
Excessive fuel delivery
Faulty injection nozzles
Restricted air cleaners
Defective muffler
Defective turbocharger
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White Exhaust Smoke

Basic Engine Problem—See This Section
Low compression

Fuel System Malfunction—See Section 30
Faulty injection nozzies
improper fuel

Slow Acceleration

Fuel System Malfunction—See Section 30
Faulty injection pump
Faulty injection nozzles

Detonation

Basic Engine Problem—See This Section
Carbon buildup in compression chambers

Fuel System Malfunction—See Section 30
Oil picked up by intake air stream
Faulty injection nozzles

Abnormal Engine Noise

Basic Engine Problem—See this Section
Low engine oil level
Excessive valve clearance
Worn cam followers
Bent push rods
Worn rocker arm shafts
Worn main or connecting rod bearings
Foreign material in combustion chamber
Worn piston pin bushings and pins
Scored piston
Incorrect engine timing
Excessive crankshaft end play
Loose main bearing cap
Worn timing gears
Worn oil pump gears
Broken pump shaft
Camshaft oil pump drive gear worn or broken

Litho in U.S.A.

Contamination

Antifreeze in Crankcase Oil
Loose cylinder head cap screws
Cylinder head gasket failure
Cylinder head or block damaged
Cylinder liner packings or O-ring failure

Fuel in Crankcase Oil
Faulty injection pump seals
Faulty injection pump seals
Faulty injection nozzles

Aluminum Particles in Oil Pan
Scored pistons
Main or connecting rod bearing failures

Brass Particles in Oil Pan
Camshaft bushing failure
Oil pump bushing failure
Piston pin bushing failure

Sludge in Oil Pan
Improper oil
Improper maintenance
Poor crankcase ventilation
Faulty air cleaner assembly
Antifreeze in crankcase oil
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Group 10

CYLINDER HEAD, VALVES, AND CAMSHAFT

GENERAL INFORMATION

The cylinder head is equipped with replaceable
valve guides and valve seat inserts.

Dual valve springs for each valve reduce vibration
and valve flutter. Valve rotators are installed at the
bottom of the valve springs on both intake and ex-
haust valves.

The camshaft is supported by four pressure-lubri-
cated bushings mounted in bores in the cylinder
block. A thrust plate mounted on the front of the cyl-
inder block takes up camshaft thrust.

DIAGNOSING MALFUNCTIONS

The following is a list of possible valve train mal-
functions and causes:

Sticking Valves

Insufficient lubrication

Carbon deposits on valve stem
Worn valve guides

Warped valve stems

Cocked or broken valve springs
Worn or distorted valve seats

Warped, Worn, or Distorted Valve Guides

Excessive heat

Lack of lubrication

Cylinder head distortion

Unevenly tightened cylinder head cap screws

Distorted Cylinder Head and Cylinder
Head Gasket Leakage

Excessive oil pressure

Improperly tightened cylinder head cap screws
Faulty gasket installation

Improper cylinder liner height above cylinder block

Worn or Broken Valve Seats

Excessive heat

Improper valve clearance

Improper valve timing

Misaligned valves

Distorted cylinder head

Carbon deposits on seats due to incom-
bustion

Valve spring tension too weak

Litho in U.S.A.

Camshaft Failures

Scored camshaft lobes due to inadequate lubrica-
tion

Excessive end play due to thrust plate wear

Broken or warped camshaft due to improper timing

Burned, Pitted, Worn, or Broken Valves

Improper valve train timing
Improper engine operation
Insufficient cooling

Insufficient lubrication

Worn or distorted valve seats
Worn valve guides

Cocked or broken valve springs
Faulty valve rotators

Warped or distorted valve stems
“Stretched” valves due to excessive spring tension
Distorted cylinder head

Bent push rods

Carbon build-up on valve seats
Rocker arm failure

PRELIMINARY VALVE
TRAIN INSPECTION

Check condition of other visible valve train parts
for indication of malfunctions.

Prior to cylinder head removal, inspect and check
engine operation

R 2493y §

C—Gasket
D—Rocker Arm Cover

A—Cover
B—Mesh Screen

Fig. 1-Vent Tube Oil Separator

Remove rocker arm cover. Check vent tube oil
separator for clogging.
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Valve Clearance

Check valve clearance. Intake valve clearance
should be 0.013 to 0.017 in. (0.33 to 0.43 mm). Ex-
haust valve clearance should be 0.023 to 0.027 in.
(0.58 to 0.68 mm).

Valve Lift Check

Fig. 2-Checking Valve Lift

Measuring valve lift can give an indication of wear to
cam lobes, cam followers and push rods.

Set valve clearance to specifications.

Place dial indicator on rotator. Manually turn engine
in running direction with JDE-81 Engine Rotation Tool.
After rocker arm contacts valve stem, observe dial
indicator reading as valve moves to full open. Specifi-
cations are: intake 0.505 to 0.535 inch (12.83 to 13.59
mm) exhaust 0.441 to 0.471 in. (11.20 to 11.96 mm).

CYLINDER HEAD AND VALVES

Removal

Remove battery ground straps.

The engine need not be removed to service the
cylinder head. It will be necessary to remove injection
nozzles, turbocharger, exhaust manifold, intercooler,
water manifold and water pump. |t will also be neces-
sary to disassemble the intercooler to reach the cap
screws holding the intercooler and exhaust manifold.

Identify all parts during removal for reassembly.

NOTE: Do not rotate crankshaft with cylinder head
removed unless all cylinder liners are secured with cap
screws and washers.

Litho in U.S.A.

Repair

Remove three rocker arm shaft clamps (9, Fig. 3)
and lift rocker arm shaft assembly from cylinder head.

Remove valve spring retainer locks, retainers, valve
springs, rotators and valves. Identify each valve for
reassembly into the guide from which it was removed.
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1—Washer (12 used)
2—Spring Washer

10—Push Rod (12 used)
11—Cam Follower (12 used)

(2 used)
3—Plug (2 used)
4—Cotter Pin (2 used)
5—Rocker Arm Shaft
6—Spring (5 used)
7—Rocker Arm

(12 used)
8—Adjusting Screw

(12 used)
9—Rocker Arm Shaft

Clamp (3 used)

12—Retainer Lock (24 used)
13—Spring Cap (12 used)
14—Outer Spring (12 used)
15—Inner Spring (12 used)
16—Valve Rotator (12 used)
17—Intake Valve (6 used)
18—Exhaust Valve (6 used)
19—Wear Caps* (12 used)
*(021562- )

Fig. 3-Valves and Rocker Arm Assembly

Valve Springs

Inspect valve springs for alignment, wear and dam-
age. Place springs on a flat surface to see that they are
square and parallel. Do not use springs that are
cocked, crooked, broken, or rusty.
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Valve Springs—Continued

Check valve spring compression on spring tester.
Free length of each spring may differ, but compressed
length of each spring must be the same. The following
are specified compressed lengths of the springs:

Compressed At Length
42.2 to 46.2 Ibs.—valve closed .... 1.77 in.—Inner
(187.7 to 205.5 N) (45.0 mm)
84.7 to 98.3 Ibs.—valve open .. . ... 1.24 in.—Inner
(376.8 to 437.3 N) (31.5 mm)
162 to 188 Ibs.—valve open....... 1.48 in.—Outer
(721 to 836 N) (37.6 mm)
70.1 to 78.1 Ibs.—valve closed .... 2.01 in.—Outer
(311.8 to 347.4 N) (51.1 mm)

Valve Rotators

Inspect valve rotators. If rotators will not turn freely in
one direction, replace with new part.

Valve Face and Stem

Check valve face and stem for wear or damage. See
“Diagnosing Malfunctions” for causes of valve failure.
New valve specifications are as follows:

=
©

R 2L202N

A—2.026 to 2.036 in. B—19.5° - Intake
(51.46 to 51.71 mm) 44.5° - Exhaust*
Intake 29.5° - Exhaust**
1.870 to 1.880 in. C—0.4338 to 0.4345 in.
(47.50 to 47.75 mm) (11.018 to 11.036 mm)
Exhaust* *(-E10696)
1.895 to 1.905 in. **(E10697-)
(48.13 to 48.387 mm)
Exhaust**

Fig. 4-Valve Specifications

Compare valve stem 0O.D. (C, Fig. 4) with valve
guide [.D. (B, Fig. 8) to determine stem-to-guide
clearance.

For information on valve refacing, see “Basic
FOS | Engine” in FOS Manual 30—ENGINES.
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Valve Guides

A—Telescope Gauge B—Valve Guide

Fig. 5-Checking Valve Guide

M easure valve guides (Fig. 3) for wear. |.D. of a new
guide is as follows:
Engines (-E21700)* 0.4365 to 0.4375 in.
(11.087 to 11.112 mm)
(E21700-)* 0.4350 to 0.4360 in.
(11.049 to 11.074 mm)
Clearance between guide and value stem is as
follows:
Engines (-E21700)* 0.0020 to 0.0037 in.
(0.051 to 0.094 mm)
(E21701-)* 0.0005 to 0.0022 in.
(0.013 to 0.056 mm)

Worn guides can be knurled if they do not allow
more than 0.0060 to 0.0080 inch (0.152 to 0.203 mm)
clearance in engines (-E21700)* or 0.0040 to 0.0060
inch (0.102 to 0.152 mm) in engines (E21701-)*. Use
D-20002W1 valve guide knurler EXACTLY as directed
by manufacturer.

Fig. 6-Removing Valve Guides

*Approximate
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Valve Guides—Continued

Guides allowing more than 0.0080 inch (0.203 mm)
clearance on early models or 0.0060 inch (0.152 mm)
on later models should be removed. Drive out old guide
and install new guide with JDE-75 Driver (Fig. 7). Drive
new guide to 1.89 inch (48. mm) from bottom of cylin-
der head. If reconditioned valves are used, new guides
can be knurled to provide a more uniform fit.

®__><_

R 2L4568N
A—Valve Recessed

Fig. 9-Valve Recessed in Cylinder Head

Repair seats as directed in FOS-30 Engines Manual
and by directions given by the seat refacing tool man-
ufacturer. On later model engines, intake valves may
be recessed in the seat or protruded above cylinder
head surface. See Fig. 9 and the following specifica-
tions:

A—Valve Guide Driver New Part

Fig. 7-Installing Valve Guides Engine Serial No. Engine Serial No.
( -010696) (010697- )

Exhaust 0.028 to 0.043 in.  0.015 to 0.030 in.
(0.73 to 1.09 mm)  (0.40 to 0.76 mm)

Intake 0.005 to 0.019 in. 0.003 above to 0.011
(0.12 to 0.48 mm) in. recessed
(0.08 above to
0.28 mm below)

Valve Seat Insert

R 24567N

A—Valve Seat Insert D—Valve Seat Width | |
B—Valve Guide 1.D. E—Valve Seat Run-Out i;

|
C—Valve Seat Angle 1 f
Fig. 8-Valve Seat Insert Specifications I/JI,F-_]/I/{ B

Check valve seat inserts (A, Fig. 8) for cracks, pits, rr
carbon deposits and excessive wear. Measure width, |

angle, and concentricity with valve guide. Seat width 4
(D) is 0.109 to 0.126 inch (2.77 to 3.20 mm). Angle (C)
of intake valve seat insert is 20°. Angle (C) of exhaust
valve seat insert Serial No. ( -E10696) is 45°.
Angle of exhaust valve seat insert Serial No.
(E10697- ) is 30°. R 2L560N
A—Valve Seat Insert C—Cylinder Head
B—Puller

Run-out (E) (concentricity) between guide and insert
should be no more than 0.004 inch (0.102 mm). Fig. 10-Valve Seat Insert Removal

Litho in U.S.A.




Tractors - 8430 and 8630
TM-1143 (Feb-79)

8630 ENGINE

Basic Engine - 8630-6619A 25
Cylinder Head, Valves, and Camshaft 10-5

Valve Seat Insert—Continued

If seats are not repairable, use JDE-77 Seat Puller
to remove seats. Be careful not to damage cylinder
head when removing seats. Use JDE-72 (intake valve
seats) and JDE-73 (exhaust valve seats) Valve Seat
Driver Sets to install new seats. New seat inserts
MUST be chilled to —20°F (—29°C) in dry ice before
installing. For easier installation, also chill driver.

Cylinder Head

Inspect cylinder head for flatness, cracks, damage
to finished surface and deposits in coolant galleries.

If absolutely necessary, the cylinder head can be
reconditioned to restore surface finish or correct flat-
ness. The MAXIMUM amount that can be removed
from the cylinder head is 0.030 inch (0.762 mm).
Remove ONLY what is necessary to correct damage.
Check distance valve is recessed into head after re-
pairs have been made, to insure proper clearance.

Rocker Arm Assembly

Disassemble and examine rocker arms and shaft for
unusual signs of wear. Wear could indicate weak valve
springs, bent push rods, or loose rocker arm shaft
clamps. If rocker arms show only wear, resurface
them.

If the rocker arm has been damaged by a valve
failure, replace it and the push rod when replacing
valves.

Clean holes in rocker arms, rocker arm shaft, and
rocker arm mounting brackets to insure proper lubri-
cation of the rocker arm assembly.

Assembly

Assemble parts on rocker arm shaft in sequence
removed. Position plugs correctly in each end of the
rocker arm shaft.

Apply AR44402 lubricant to valve stems and guides
and install valves into guides from which they were
removed. Valves must move freely and seat properly.

Install rotators on valve guides with spring seat of
rotator away from cylinder head. Install inner and outer
valve springs. Be sure that both springs are properly
located on the spring seats of the rotators.
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Install retainers, retainer locks, and wear caps on
valves. “Pop” each valve three or four times with soft
mallet to insure proper positioning of the retainer locks.

Installation
If cylinder head is being installed on a new cylinder

block, see note on p. 25-15-8.

Install cylinder head gasket dry. Dip cap screws in
engine oil before installation. Install cylinder head
using hardened flat washers under all cap screws.

)

18
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R4842N

Fig. 11-Cylinder Head Cap Screw Tightening Sequence

Initially tighten cylinder head cap screws evenly to
140 to 160 ft-Ibs. (190 to 217 Nm) following sequence
shown in Fig. 11. Then tighten to 175 to 185 ft-Ibs. (237
to 251 Nm) in same sequence. After engine breakin,
retighten to 205 to 215 ft-Ibs. (278 to 292 Nm).

Install push rods in holes from which they were
removed.

Install rocker arm assembly. Make sure that spring
pin in head aligns with pin hole in rocker arm shatft. This
will align lubrication holes in shaft and head. Tighten
rocker arm shaft clamps to 65 ft-lbs. (88 Nm).

It only cylinder head and valve train service was
performed, install remaining parts except the rocker
arm cover. Use the following torque specifications:

Item Torque
Intake Manifold . ... ... 50 to 60 ft-lbs (68 to 81 Nm)
Intercooler Cover . . ... 30 to 40 ft-lbs (41 to 54 Nm)
Injection Nozzles .. ... 60 to 70 ft-lbs (81 to 95 Nm)

Valve Clearance Adjustment

The engine may be hot or cold. With JDE81 Engine
Rotation Tool, and JDE-81-4 Engine Rotation Tool Pin,
set No. 1 piston at “TDC” of its compression stroke.

Valve clearance is 0.013 to 0.017 in. (0.33 to 0.43
mm) on intake valves and 0.023 to 0.027 in. (0.58 to
0.68 mm) on exhaust valves.
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Valve Clearance Adjustment—Continued

FRONT OF ENGINE —

NO. 1 TDC COMPRESSION STROKE

NO. 6 TDC COMPRESSION STROKE

R 2297TN

Fig. 12-Valve Clearance Adjustment

Adjust valve clearance on No. 1, 3, and 5 exhaust
valves and 1, 2, and 4 intake valves.

Rotate flywheel 360 degrees until No. 6 piston is at
“TDC” of its compression stroke.

Adjust valve clearance to the above specifications
on No. 2, 4, and 6 exhaust and 3, 5, and 6 intake
valves.

CAMSHAFT
Removal

Disconnect battery ground cables.

Remove all parts necessary to remove camshaft.
The tractor front end should be separated from the
engine. However, cylinder head removal is not nec-
essary unless desired. If camshaft bushing removal
is necessary, the engine should be removed and
placed in D-01003AA (JDST-32) Repair Stand using
D-05001ST (JDG-13) Adapter Plates. ldentify parts
for reassembly.

NOTE: See Section 10, Group 25 for separation
and removal instructions.

Remove crankshaft damper pulley as described in
Group 20, of this section.

NOTE: Set No. 1 piston at “TDC” on compression
stroke to align timing marks on crankshaft and cam-
shaft gears. This will aid timing on reassembly.

Remove push rods. Use D-15001NU (ND425)
Magnetic Holding Tool Set to hold cam followers
away from camshaft if the cylinder head hasn't been
removed or to remove followers if the head has been
removed. If followers are removed, mark them for
identification on reassembly.
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Remove oil pan and oil pump.

Check camshaft end play before removing cam-
shaft. Place dial indicator on camshaft gear and pry
between gear and block. End play should be 0.0025
to 0.0085 inch (0.064 to 0.216 mm). Excessive end
play indicates a worn thrust plate, however, end play
to 0.0150 inch (0.381 mm) is allowable.

Fig. 13-Camshaft Assembly

1—Camshaft Bushing
2—Camshaft

3—Engine Oil Pump Drive Gear
4—Woodruff Key

5—Spacer
6—Thrust Plate
7—Camshaft Gear
8—Washer

Legend for Figure 13

Carefully remove camshaft from engine. Do not al-
low camshaft journals to drag through bushings.

Repair

Check thrust plate thickness. New part dimension
is 0.1185 to 0.1215-inch (3.010 to 3.086 mm). Thrust
plate may be worn to 0.1135-inch (2.883 mm) and
still be acceptable. If the thrust plate wear or cam-
shaft end play is excessive, check camshaft lobes
and bushings for wear or damage.

Bushings

Examine camshaft journals and bushings for wear.
The O.D. of the journals should be 2.3745 to 2.3755
inches (60.312 to 60.338 mm). I.D. of bushing is
2.3775 to 2.3795 inches (60.389 to 60.439 mm). New
part oil clearance is 0.0020 to 0.0050 inch (0.051 to
0.127 mm). A maximum clearance of 0.006 in. (0.152 |
mm) is allowable.

R 2L527N

A—Locking Key
B—Mandrel

C—Bushing
D—Engine Block

Fig. 14-Installing Camshaft Bushings
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To remove and install camshaft bushings (Fig. 14),
use JDE-6 Camshaft Bushing Replacement Set. The
first two bushings can be reached from the front of
the engine. The flywheel must be removed to reach
the other two bushings from the rear of the engine.

When new bushings are installed, be sure that the
elongated bushing oil holes are to the top and the
round bushing oil holes are aligned with oil holes in the
bottom of the bushing bore.

Gears and Lobes

Check camshaft lobes and oil pump drive gear (3,
Fig. 13) for wear or damage. Replace camshaft if
necessary. If camshaft is replaced due to a damaged
oil pump drive gear, check gear and shaft on oil
pump for damage and replace as necessary.

Check cam followers for damage. Replace as nec-
essary. If necessary, replace camshaft gear by re-
moving cap screw and washer (8, Fig. 12) and press-
ing shaft from gear. To install new gear, install spacer
(5) and thrust plate (6) and support camshaft under first
journal. Face timing mark on gear away from camshaft,
install Woodruff Key (4), and press gear on until tight
against cam shoulder.

Installation

Use the following torque specifications for reas-
sembly. Torque specifications for engine parts not
covered in this group may be found in Group 35
“Specifications and Special Tools.”

Item Torque
Camshaft thrust plate .......... 20 ft-lbs (27 Nm)
Camshaft gear ............ .. .. 85 ft-lbs (115 Nm)
Timing gear cover.............. 30 ft-lbs (41 Nm)

Damper pulley to

crankshaft ........... ... ... 170 ft-lbs (230 Nm)
Damper to damper pulley . ...... 35 ft-lbs (47 Nm)
Cylinder head - Initial ........... 140 to 150 ft-lbs
(190 to 217 Nm)
- Second......... 175 to 185 ft-Ibs
(237 to 251 Nm)
- Final ........... 205 to 215 ft-lbs
(278 to 292 Nm)
Rocker arm shaft clamps ....... 65 ft-lbs (88 Nm)
Oil pan to block - 1/2 in. ..... 85 ft-lbs (115 Nm)
-3/8in. ...... 35 ft-lbs (47 Nm)
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Coat camshaft with high temperature grease such
as Texaco “Molytex Grease O” or its equivalent and
carefully install camshaft in block.

C—Camshaft Gear

A—Timing Marks
B—Crankshaft Gear

Fig. 15-Camshaft Timing Adjustment

With No. 1 piston on “TDC” of compression stroke,
align timing marks on camshaft and crankshaft.

Turn camshaft gear to align thrust plate holes with
cylinder block holes. Secure thrust plate, washer,
and cap screw in camshaft.

Check camshaft end play.

Install cam followers, cylinder head, push rods,
and timing gear cover.

NOTE: Check injection pump timing after cover is
installed.

Install remaining tractor parts.

Glue rocker arm cover gasket on rocker arm cover
and install.
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Group 15

CYLINDER BLOCK, LINERS, PISTONS

GENERAL INFORMATION

The cylinder block is a one-piece casting equipped

with seven main bearings.

AND RODS

Worn or Broken Compression
Rings and Grooves

Improper timing

Detonation
Wet sleeve replaceable cylinder liners are used. Insufficient lubrication
Two O-rings and a square packing fit in grooves in Insufficient cooling
the cylinder block and around the liner to aid in seal- Improper ring installation
ing. The top of the liner is sealed by cylinder head Improper combustion

and gasket compression.

Abrasives in combustion chamber
Failure to remove cylinder liner wear ridge (top

The forged aluminum alloy pistons are cam ground ring)
and weight-controlled. Each has two compression
rings of a keystone design and one oil control ring. Clogged Oil Control Ring
Improper oil

Connecting rods use bronze bushings for the pis-

ton pins and replaceable bearing inserts.

DIAGNOSING MALFUNCTIONS

Scuffed or Scored Pistons

Low oil level

Improper operation
Contaminated oil

Improper break-in

Insufficient lubrication
Insufficient cooling

Improper piston-liner clearance
Insufficient ring gap

Coolant leakage in crankcase
Misaligned or bent connecting rod
Improperly installed piston

Incorrect connecting rod bearing clearance

Carbon buildup in ring groove
Worn piston

Distorted cylinder liner
Plugged piston cooling orifice

Mottled, Grayish or Pitted
Compression Rings

Internal coolant leaks

Dull Satin Finish and Fine
Vertical Scratches on Rings

Dirt and abrasives in air intake system

Litho in U.S.A.

Excessive blow-by
Improper periodic service
Low operating temperature

Stuck Rings

Detonation

Improper oil

Improper periodic service
Poor operating conditions
Coolant leakage in crankcase
Excessive cylinder liner taper

Cylinder Liner Wear and
Distortion

Incorrectly installed compression rings
Insufficient lubrication

Uneven cooling around liner
Improper piston-liner clearance

Liner bore damage

Warped Cylinder Block

Insufficient cooling

Broken Connecting Rod

Inadequate piston-liner clearance
Distorted cylinder liner
Piston pin failure

Piston Pin and Snap Ring
Failure

Misaligned connecting rod
Excessive crankshaft end play
Incorrect snap ring
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REMOVAL

Under normal conditions the engine need not be
removed from the tractor to service pistons, rods,
and liners. If engine removal is desirable, see Sec-
tion 10, Group 25.

Drain the crankcase and remove oil pan and cylin-
der head.

Fig. 1-Removing Ridge from Cylinder Liner Bore

Remove carbon or ridge from liner bore with a
ridge reamer.

Do not rotate crankshaft with head removed unless
liners are bolted down.

Keep bearing inserts with their respective rods and
caps and mark rods, pistons, and caps to assure

correct reassembly.

N\

R 2Ls29N

A—Water Passage
B—Cylinder Liner

C—Liner Height Speci-
fication
D—Cylinder Block

Fig. 2-Location of Cylinder Liner in Cylinder Block

Measure height (C, Fig. 2) of bolted down liner
at several points before removal from cylinder
block. Variations in height can give an indication
of liner distortion or liner-piston problems.
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Height should be 0.000 to 0.004 inch (0.000 to 0.102
mm) On later models, liner height should be 0.000 to
0.004 inch (0.000 to 0.102 mm).

REPAIR

1—#1 Keystone Compres- 5—Piston
sion Ring 6—Piston Pin
2—#2 Keystone Compres- 7—Piston Pin Bushing
sion Ring 8—Connecting Rod
3—O0il Control Ring With 9—Bearings
Expander 10—Connecting Rod Cap
4—Snap Ring 11—Special Cap Screw

Fig. 3-Piston and Connecting Rod Assembly
Pistons

Clean the pistons by using Immersion-Solvent “D-
Part” and Hydra-Jet Rinse Gun or Glass Bead Blast-
ing machine.

CAUTION: Follow manufacturer’s instruc-

tions exactly. AVOID CONTACT OF
CHEMICAL WITH YOUR SKIN OR EYES; chemical
contains creosols which can be very harmful.

Using “D-Part” Cleaner
1. Follow manufacturer’s directions for handling,
mixing and use of cleaner.

2. Use a solvent to remove oil and grease from
piston before soaking in cleaner.

3. One or two soakings may be required to loosen
carbon and residue from piston.
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Using “D-Part” Cleaner—Continued

4. IF NECESSARY, LIGHTLY scrape piston to re-
move some carbon. DO NOT scrape on piston skirt.
Be VERY CAREFUL when scraping other parts of
piston.

5. Thoroughly rinse piston with water and air after

soaking.

Using Glass Bead Blasting Machine

1. Only an experienced operator should use a
glass bead blasting machine to clean pistons. Follow
manufacture’s directions.

2. Remove rings and wash piston in solvent to re-
move oil and grease. Use a stiff - BUT NOT A WIRE
- brush to help loosen some carbon residue. Dry with
compressed air.

3. Use the proper sized bead and correct pres-
sure. Do not hold the bead blast in one area too
long; keep the blast moving. The distance the blast
nozzle is held away from the area will depend on the
recommended pressure.

4. Avoid scratching the ring land area. Be sure
ring grooves are thoroughly cleaned. Excessive de-
posits can force rings out, causing scuffing and scor-
ing.

Piston Rings and Ring Grooves

R 2L201N

A—Piston with Worn
Ring Groove

B—Keystone Ring Groove

C—Ring Groove Wear
Gauge

D—Ring Land

E—Gauge Shoulder

F—Piston with Good
Ring Groove

Fig. 4-Using Ring Groove Wear Gauge

Litho in U.S.A.

Examine piston rings for damage, wear, scuffed,
scored, or scratched conditions. Damaged rings can
give an indication of malfunctions in other areas.

To check keystone ring grooves, use JDE-55 Ring
Groove Wear Gauge. Gauge shoulders should not
contact ring land of piston.

Oil control ring groove clearance can be checked
by inserting new ring in groove and measuring clear-
ance with a feeler gauge at several points. Oil control
ring clearance should be 0.0024 to 0.0040 inch
(0.061 to 0.102 mm) with a maximum of 0.0065 inch
(0.165 mm) allowable.

Piston Head, Ring Lands, and
Piston Skirt

Check piston for scuffing, scoring, or signs of over-
heating. See “Diagnosing Malfunctions”.

Carefully examine piston head, ring lands, and
skirt for signs of fatigue such as fine cracks in the
head, bent or broken lands, or cracks around pin
bore in the piston skirt.

Measuring Piston Skirt

Pistons and cylinder liners are selectively fitted to
maintain piston-to-cylinder liner clearance. Pistons
color-coded green and stamped with an “L” are “low”
sized and matched with “low” cylinder liners stamped
“LL”.

“Medium” sized pistons are color-coded yellow and
stamped with an “M”. “Medium” sized liners are
stamped “MM”.

“High” sized pistons are color-coded black and
stamped with an “H”. “High” sized liners are stamped
((HHYV.
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Measuring Piston Skirt—Continued
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R 29414N
Fig. 5-Measuring Piston Skirt

Measure skirt at right angles to the piston pin bore
(Fig. 5); the largest piston diameter. New piston skirt
dimensions are as follows:

Fit Point (B, Fig. 5)
1.95 in. (49.53 mm) from bottom of piston (A)

“Low” ... 5.1197 to 5.1202 inches
(130.04 to 130.05 mm)
“Medium”.............. ... 5.1202 to 5.1207 inches
(130.05 to 130.07 mm)
“High”.................... 5.1207 to 5.1212 inches

(130.07 to 130.08 mm)

Cylinder Liners

Measure cylinder liner wear as follows:

1. Measure the liner bore parallel to the piston pin at
the top end of ring travel (Fig. 6).

2. Measure bore in same position at bottom end of
ring travel.

3. Measure bore at right angle to piston pin at top
end of ring travel.

4. Measure bore in same position at bottom end of
ring travel.
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Fig. 6-Cylinder Liner Dimension

Compare all four measurements to determine if liner
has worn tapered. Liner measurements are as follows:

“Low” ... 5.1240 to 5.1246 inches
(130.15 to 130.16 mm)
“Medium”................. 5.1246 to 5.1252 inches
(130.16 to 130.18 mm)
“High”.................... 5.1252 to 5.1258 inches

(130.18 to 130.20 mm)
Maximum taper is .0015 inch (0.0381 mm)

Fit point-to liner clearance

“Low” ... 0.0038 to 0.0049 inches
(0.096 to 0.124 mm)
“Medium”. . ............... 0.0039 to 0.0050 inches
(0.099 to 0.127 mm)
“High”.................... 0.0040 to 0.0051 inches

(0.102 to 0.130 mm)

If fit point-to-liner clearance is greater than 0.006 in.
(0.152 mm), replace piston and liner as a unit.
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Deglazing Cylinder Liners

A—Cylinder Liner Flange

B—Removing Tool

Fig. 7-Removing Cylinder Liner

Use D-01062AA (No. 974) Puller (Fig. 7) to re-
move liners for cleaning or deglazing. Place liners in
a holding fixture while deglazing.

To deglaze liners, use D-17006BR Flex-Hone, or a
180-grit deglazing tool or hone. Operate tool up and
down to obtain a 45° crosshatch pattern.

After honing, thoroughly clean liners. First, wipe
abrasive residue from liner walls with a dry rag. Then
swab out liner as many times as necessary with
SAE-10W oil. Continue to clean liner until a clean
white rag shows no discoloration.

IMPORTANT: Do not use gasoline, kerosene or
commercial solvents to clean liners. Solvents will
not remove all the abrasives from liner walls.

Refer to “Basic Engines” in FOS Manual 30
— ENGINES, for information on deglazing
o | cylinder liners.

20

Piston Pins

Measuring the piston pin, pin bore in piston, and
connecting rod pin bushing can give an indication of
excessive wear. However, checks should also be
made for wear characteristics such as mis-alignment,
taper or bellmouthing in pin bores.

Check pin for out-of-roundness by clamping a pin
that is installed in connecting rod, in a vise (care-
fully). Rotate rod back and forth several times. Re-
move pin from vise and rod and check rod pin
bushing. Rod bushing should show shiny contact
over the entire surface.
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A—Tapered Rod Pin
Bushing

B—Belimouthed Rod
Pin Bushing

C—Tapered Pin Bore
D—Mis-aligned Pin Bore

Fig. 8-Piston Pin Wear Failures

Insert pin from either side of the rod bushing. If it
is free on one end but tight on the other, the bore
could be tapered (Fig. 8). If it enters freely from both
sides, but is tight in the center, the bore is bell-
mouthed (B).

Check taper in piston pin bore by inserting pin
from both sides. If pin enters freely, but binds in the
center, bore could be tapered (C). If bore is not ta-
pered, insert pin to check for bore alignment. Pin
should not “click” or need to be forced into bore on
opposite (D).

Specifications are as follows:

O.D. of piston pin............ 1.9989 to 1.9995 in.
(50.772 to 50.787 mm)
I.D. of pin bore in piston ..... 1.9998 to 2.0000 in.
(50.795 to 50.800 mm)
I.D. of rod pin bushing ....... 2.0002 to 2.0012 in.

(50.800 to 50.830 mm)
Pin-to-bushing oil clearance...0.0007 to 0.0023 in.
(0.0178 to 0.0584 mm)
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Connecting Rods

A—Pin Bushing
Lubrication Hole

B—Pin Bushing
Measurement

C—Bearing Insert
Measurement

Fig. 9-Connecting Rod Pin Bushing and Bearing Measurement

Check the piston pin bushing in the rod for dam-
age or excessive wear. Compare bushing |.D. (B,
Fig. 9) with piston pin for specified clearance. Also,
see Figure 8.

Fig. 10-Removing Pin Bushing

If necessary, remove failed bushing and install new
bushing with JDE-98 Piston Pin Bushing Tool (A,
Figs. 10 & 11). Be sure that bushing lubrication hole
is aligned with hole in connecting rod (B, Fig. 11).
Hone installed bushing to a “thumb” press fit with
piston pin.

(&)
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e

Fig. 11-Installing Pin Bushing
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On 8630 Tractors (025181- ) zinc phosphate
coated connecting rod cap screws were adopted to
reduce cap screw torque loss. When connecting rod
cap screws are removed from a tractor with an earlier
serial number replace with new.

IMPORTANT: Do not use new connecting rod
cap screws to check rod bearing oil clearance.

Rod bearings can be checked with “Plastigage” if
rod is connected to crankshaft, or by measuring as-
sembled I.D. of connecting rod bearings, if rod is out of
the engine.

NOTE: Use “Plastigage” as directed by the manu-
facturer. Remember, the use of “Plastigage” will de-
termine bearing-journal clearance, but will not indicate
which surface is worn or the condition of either surface.

The assembled 1.D. of the bearing (Fig. 9) is 3.5004
to 3.5024 inches (88.910 to 88.961 mm). Measuring
several places on the crankshaft rod journal, O.D.
should be 3.4980 to 3.4990 inches (88.850 to 88.875
mm). Qil clearance is 0.0014 to 0.0044 inch (0.036 to
0.112 mm).

Rod and cap are an assembly; if one is damaged,
both must be replaced.

Check assembly for straightness. If piston contact
pattern is not centered on center of piston at top and
bottom skirt, the rod needs to be straightened.

Cylinder Block

Clean block thoroughly with cleaning solvent or
pressure steam cleaning. Make sure all passages and
crevices are cleared of sludge, rust and grease. Be
sure all coolant passages are cleaned of lime deposits
and scale. Clean counterbore for liner flange.

See “Basic Engines” in FOS Manual 30 — EN-
GINES for Cylinder Block cleaning instructions.

Inspect the block for cracks or damage. Cracks can
in some cases, be repaired by the cold weld process.

NOTE: Clean counterbore for liner by scraping or
using D-17015BR Cleaning Brush.

Replace dowel pins, pipe plugs and studs as nec-
essary. Coat parts with joint sealing compound before
installing.
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Piston Cooling Orifices

—
. ® _

Fig. 12-Piston Cooling Orifice

Check each piston cooling orifice (Fig. 12) for
plugged or damaged condition. An orifice failure could
cause damage to pistons, piston pins, rod pin bush-
ings, and liners. Replace orifices as necessary. Tight-
en to 85 to 110 in-lbs (9.60 to 12.43 Nm).

ASSEMBLY AND INSTALLATION
Liners

Fig. 13-Installing Cylinder Liner

Be sure liner bore in cylinder block is clean. First,
install liner without O-rings and secure with cap screws
and washers. Check liner height in several places.

If installation is in new cylinder block, the height of
the liner should be 0.001-0.004 inches (0.025-0.102
mm).

If installation is in used cylinder block, the height of
the liner should be 0.000-0.004 inches (0.000-0.102
mm).

NOTE: Install liner with the “L-L” or “H-H” mark
toward the front of the engine.
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Install O-rings in grooves in bore and packing on
cylinder liner. Apply AR54749 Lubricating Soap to O-
rings and packing.

Work liners in place by hand and seat with wood
block and hammer (Fig. 13).

NOTE: Cylinder liner will protrude above the cylin-
der block more than normal due to uncompressed
packing.

Piston and Rod Assembly

Be sure identification marks on piston and rod are in
the same position as they were at time of disassembly.

Use a JDE-94 Ring Expander to install rings in their
respective grooves.

NOTE: New rings are furnished with the correct end
gap; therefore, fitting to the liner is not necessary.

Install expander in oil ring groove. Install the oil ring
on the piston with the expander to the top of the piston.
Position oil ring gap opposite expander gap.

Coat pistons, liners, and JDE-97 ring compressor
(Fig. 12) with engine oil.

Fig. 14-Installing Piston

Stagger ring gaps on piston and carefully slide ring
compressor over piston. Carefully place ring compres-
sor, with piston and rod, over liner. With piston and
rings centered, push piston into liner.

NOTE: Be sure the words “front” on head of piston
and rod face front of engine.

Apply engine oil to bearing inserts and crankshaft
rod of journals. Small tangs on each half of the inserts
must fit in recesses in rod and cap.
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Use new cap screws when installing connecting rod
caps, and tighten using the torque-turn method (see
below).

a) Install and tighten cap screws evenly to 55 ft-lbs
(75 Nm) (7.5 kgm).

b) Turn each cap screw an additional 1/4 turn (90 +
10 — O degrees).

A—Reference Mark B—90 Degree Mark

Fig. 15-Torque Turn Method of Tightening

NOTE: To ensure that the full 1/4 turn is accom-
plished, the following procedure can be used.

c) After tightening cap screws to 55 ft-lbs (75 Nm)
(7.5 kgm), mark the connecting rod cap and socket (A,
Fig. 15).

d) Make a second mark on the socket (B) 90 de-
grees counterclockwise from the first mark.

e) Turn 1/4 turn (90 degrees) clockwise until mark
(B) is in line with reference mark on cap. This ensures
90 degree rotation of the socket instead of the wrench
handle.

Rotate crankshaft several revolutions to be sure
there is no binding of parts.

Align oil pan flush with rear face of cylinder block
and install cap screws.
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NOTE: Cylinder blocks provided for parts use
longer cylinder head cap screws. Install cap screws as
directed in DIR1564 (included with cylinder block).

Install cylinder head and tighten in sequence given
in Group 10 of this Section.
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Group 20

CRANKSHAFT, MAIN BEARINGS AND IFLYWHEEL

R 2L575N

1—Pin 5—Dowel Pin
2—Flywheel with Ring 6—Crankshaft
Gear 7—Main Thrust Bearing
3—Rear Crankshaft Oil Inserts (1 pair used)
Seal 8—Main Bearing Caps
4—Rear Crankshaft Wear 9—Main Bearing Inserts
Sleeve (6 pair used)

10—Woodruff Key
11—Woodruff Key
12—Crankshaft Gear
13—Damper with Pulley
14—Washer

15—Damper

16—Plate

Fig. 1-Crankshaft Assembly

GENERAL INFORMATION

The crankshaft is a dynamically balanced one-
piece steel forging. It is supported by seven replace-
able main bearings. Crankshaft end thrust is taken
up by the third main bearing from the rear.

The crankshaft is drilled for pressure lubrication to
all bearings.

DIAGNOSING MALFUNCTIONS

Bearing Insert and Crankshaft
Journal Failures

Scored or Galled Surfaces

Excessive heat

Poor periodic service

Fuel in lubricating oil (incomplete combustion)

Coolant in lubricating oil (cracked block or liner
seal failure)

Insufficient bearing oil clearance

Wrong bearing insert size

Bearing inserts and crankshaft journals not lubri-
cated prior to engine operation
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Cylinder block oil passages blocked
Bearing inserts incorrectly installed (oil hole in
cap or crankshaft journal blocked)
Lubrication system failure

Corroded or Pitted Surfaces
Extreme oil temperature
Improper operation
Excessive blow-by
Contaminated oil (dirt, metal particles, etc.)
Improper periodic service

Inconsistant Wear Pattern
Misaligned or bent connecting rod
Warped or bowed crankshaft
Tapered crankshaft journals
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DIAGNOSING MALFUNCTIONS
—Continued

Cracked, Chipped, or Broken Bearing In-
serts

Improper operation (overspeeding, excessive
idling, lugging, etc.)

Excessive oil clearance

Improper installation

Excessive Heat

Broken Main Bearing Caps

Low oil pressure

Low oil level

Improper installation (improper torque, etc.)

Dirt or metal particles between insert and journal
Lubrication system failure

Cracked or Broken Crankshaft

Improper operation (overspeeding, etc.)
Misaligned main bearing bores

Broken main bearing caps

Defective damper assembly

Loose flywheel

Improper engine usage (added belt pulleys, cou-

plings)
REMOVAL

To inspect and repair crankshaft, main bearings,
and flywheel, engine must be removed from the trac-
tor. (See Section 10, Group 25 for removal instruc-
tions.)

After removing, install engine in D-01003AA
(JDST-32) Engine Repair Stand. Use (D-05001ST
(JDG-13) Engine Brackets to attach engine to stand.

Checking Crankshaft End Play

Prior to engine disassembly, check crankshaft end
play. Excessive end play can give an indication of
worn thrust bearings. Too little end play can be the
result of misaligned thrust bearings or contaminants
between bearing flanges and crankshaft throw.
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Use the following procedure:

R ghaten

Fig. 2-Checking Crankshaft End Play

1. Place a dial indicator on crankshaft damper or
on end of crankshaft if damper and timing gear cover
have been removed.

2. Move the crankshaft against and away from the
dial indicator. Use care to prevent damage to main
bearings, timing gear cover, or damper.

3. New part end play should be 0.0040 to 0.0100
inch (0.102 to 0.254 mm). If end play is not within
specifications, examine crankshaft and main bearing
thrust washers.

Disassembly

Remove clutch assembly.

Remove flywheel.

Remove oil pan and oil pump.

Remove rear crankshaft oil seal housing.
Remove connecting rods caps.

Remove damper-pulley assembly and timing gear
cover.
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INSPECTION AND REPAIR
Flywheel

A—Clutch Mounting Hole D—Crankshaft Mounting Hole
B—Flywheel E—Clutch Shaft Pilot Bushing
C—Ring Gear F—Thrust Washer

Fig. 3-Flywheel Assembly

Check flywheel for cracks or damage, particularly
around clutch mounting (A, Fig. 2) and crankshaft
mounting (D) holes. Replace flywheel as necessary.

Examine flywheel ring gear (C) for chipped or bro-
ken teeth. Ring gear is usually removed from fly-
wheel only if the gear needs to be replaced. Place
flywheel on a solid flat surface and drive ring gear off
with a brass drift and hammer.

CAUTION: Oil fumes or oil can ignite
above 380°F (193°C). Use a thermometer
and do not exceed 360°F (182°C). Do not allow a
flame or heating element to be in direct contact
with the oil. Heat the oil in a well-ventilated area.
Plan a safe handling procedure to avoid burns.

To install new ring gear, heat to 300°F (148°C) us-
ing either heated oil, dry oven heat, or flame heat (if
flame heat is used, be sure gear is heated uniformly
around circumference). DO NOT OVERHEAT. SEE
CAUTION. Also, overheating may destroy original
heat treatment of gear.

Tap heated gear into place against flywheel shoul-

der. Be sure that gear circumference is against
shoulder.
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Check clutch shaft pilot bushing (E, Fig. 3) and
thrust washer (F) for excessive wear or damage.
Bushing I.D. is 1.0035 to 1.0045 inches (2.5490 to
2.5514 cm). Thrust washer thickness is 0.1850 to
0.1890 inch (4.70 to 4.80 mm). If necessary, remove
old bushing and drive new bushing into flywheel until
it bottoms.

On some models the bushing is pressed into a
sleeve. The sleeve should not be removed unless it is
damaged. If necessary, remove old sleeve and press
new sleeve flush to 0.020 inch (flush to 0.051 mm)
below the flywheel surface.

To replace the bushing on sleeveless models, re-
move the old bushing and press the new bushing flush
to 0.020 inch (flush to 0.051 mm) below the flywheel
surface. On models with the sleeve, press the bushing
flush to 0.020 inch (flush to 0.051 mm) below the
sleeve surface.

Rear Crankshaft Oil Seal, Housing
and Wear Sleeve

Check rear crankshaft oil seal for damage or leak-
ing. Replace with lip-type oil seal, wear sleeve and
housing.

To remove wear sleeve score LIGHTLY with a dull
chisel. Do NOT score too deeply, or the crankshaft
rear flange might be damaged.

Inspect the crankshaft flange for burrs or nicks. If
necessary, clean flange with light file and fine emery
cloth.

Main Bearings

A drop in oil pressure, excessive oil consumption,
engine knock, or excessive crankshaft end play are
indications of main bearing and main thrust bearing
failures.

Remove main bearing caps and examine main
bearing inserts for excessive wear, scoring, or dam-
age. See possible causes of main bearing failure
provided in “Diagnosing Malfunctions”.

NOTE: Main bearing caps are numbered for re-
assembly on the same numbered main bearing boss-
es. Identify bearing inserts for comparison with
crankshaft journals.

Main bearing oil clearance can be determined by
measuring the assembled I.D. of bearings and O.D.
of crankshaft journal or with the use of “Plastigage”.
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Measuring Bearings and Journals with Microme-
ter

With crankshaft out of engine, install main bearing
inserts and caps (be sure inserts are installed cor-
rectly). Tight main bearing cap screws to 205 to 215
ft-lbs (278 to 292 Nm).

Fig. 4-Measuring Crankshaft Journal

Measure bearing |.D. Measure crankshaft journal
O.D. at several points around journal. Compare the
two measurements with the following specifications:

O.D. of main bearing journal ..3.7480 to 3.7490 in.
(95.199 to 95.225 mm)

I.D. of main bearing (assembled) . 3.7508 to 3.7528 in.
(95.270 to 95.321 mm)

Clearance ................... 0.0018 to 0.0048 in.
(0.046 to 0.122 mm)

NOTE: If engine had previous major overhaul and
undersized bearing inserts were used, above listed
I.D. and O.D. dimensions may not be the same as
those recorded. However, oil clearance should be
within specifications.

Measuring with “Plastigage”
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