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INTRODUCTION

Use FOS Manuals for Reference

This technical manual is part of a twin concept of ser-
vice:

» FOS Manuals—for reference
* Technical Manuals—for actual service

The two kinds of manuals work as a team to give ybu
both the general background and technical details 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 hew men
and for reference by experienced men.

Technical Manuals areiconcise service guides for a
specific machine. Technical Manuals are on-the-job
guides containing only the vital information needed by
a journeyman mechanic.

When a serviceman should refer to a FOS
Manual for more information, a FOS sym-
@] bol like the one at the left is used in the
TM to identify the reference.

Litho in U.S.A.

Use Tachnical Mgnua!s for Actual Service

Some teatures of this tec_'hnical manual:
* Table of contents a;‘ front of manual
* Exploded views showing barts relationship
* Photos showing service technigues

s Specifications grouped for easy reference

This technical manual was planned and written for
you—a journeyman mechanic. 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 technicai manual as a guide will reduce
error and costly delay. |t 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 inju-
ry and carefully read the message that follows.
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FORKLIFT DESIGN

The JD480 Forklift is designed for handling,

P e |

.I.l.l.lnl.llg, d-ll.u. bbdmulg .lI].d.l.l:H. l.d..l.b dJ.AU. Uulb‘l dllnLol-

laneous products either loose, strapped, bundled,
or on pallets.

All references in this manual to front, rear,

left, and right are determined by facing in the
direction of the forklift forward travel.
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ENGINE
Diesel Gasaline

Flywheel horsepower

{observed at 2500 rpm) 59.0 59.0
Mazx. torque in f{-1bs. at

1300 rpm {observed-

nominal) . ........ 145.0 145.0
‘N.A.C.C.or A M.A.

horsepower rating for

tax purposes ...... 23.84 23.84
Number of cylinders. . . 4 4
Bore and stroke (inches} 3.86x4.33 3.86x3.86
Displacement (inches) . 202.2 180.0
Compressionratio. . . . 16.7tol 7.5t01%
 Firingorder. . ...... 1-3-4-2 1-3-4-2
ELECTRICAL SYSTEM
Battery voltage (nominal) ... ... 12 volte
Battery specific gravity at full 1.260

charge (corrected to 80°F.) ... 0.010
Battery terminal grounded. ... .. Negative
Alternator regulation......... Voltage
regulator
Ignition system type........ '« . DBattery-
distributor
Spark plugs
Size ........ ... . 14 mm

TRANSMISSION

Constant mesh, 8 forward speeds; helical
gears and sliding collars; mechanical shuttle.

REVERSER

Hydraulic wet clutches, no cluiching required.

Provides reverse speeds for gear selections 1

through 8 which are 16% slower than correspon-
ing forward apeeds.
DISCONNECT CLUTCH

1l-inch dry-type clutch operated by a pedal
(early units} or a hand disconnect lever (later
units).

*8.6 to 1 with high-altitude pisions

TM-1016 (May-T1)

TRAVEL SPEEDS {mph at 2500 engine rpm with
14.9 — 28 tires, without slip).

Gear Forward Reverse

1st 1.7 1.4

2nd 2.3 2.0

3rd 3.4 2.9

4th 4.3 4.1

5th 6.4 5.5

6th 8.0 7.8

7th 13.4 11.8

8th 18.8 16.2
DRIVE AXLES

Two planetary reduction drive axles with

spiral bevel gear drive differential.

TADYT IET ITVTNDRATIT T QUATERAS

PURMRLLIEY 1 OIMWRAVIAL 1w 1L

Tyra = (hhan nnnh‘.\r congtant volume gystem

A¥Pe pen center, constar sysiem
to operate fo rkll.ft functions.

Pump - Engine crankshaftdriven, positive dis-

placement, gear-type pump.

STEERING AND BRAKES HYDRAULIC
SYSTEMS

Type = Open center, constant volume system
to operate the forklift power steering
and hydraulic brake systems.

Pump - Engine drive, positive-displacement
gear type pump.

Relief

Valve - Relief mechanism is contained in the
metering valve located at the pump.

TIRE OPTIONS

FIOnt . ...ovveueennn. 14.9 - 28, 8 PR

16.9 - 24, 8 PR

Rear.......coceuuve: 7.50 - 16, 10 PR

11.00L - 15, 6 PR

WHEEL TREADS

Front........coi ... 82 in

Rear (with 7.50-16 tires) . . . . . ... .. 56 in

Rear (with 11.00L~15 tires) . ....... £2 in
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General 10
Specifications 5.3

*7° (3 STAGE)
15° {2 STAGE)

I

m P 9'10-1/2"
. !
- 1

Nl M T

I e |
Hy 20 {3 STAGE)
i, ” 16'10" {2 STAGE)
Lot = = = =~

B B }

21'7" (3 STAGE)
14'5" (2 STAGE)

CAPACITIES (U.S. Standard Measures)

Cooling system . . . . . .
Fuel tank ’

=F R - R )

Engine crankcase (thh fllter)

Transmission ['mr'ludes stesring

and brake hydraulic system) .
Forklift hydraulic system
l14-footmast . . . . . . .
21-footmast . . . . . . .

FORKLIFT DIMENSIONS

Over-all length (without forks) .

Over-allwidth . . . . . .

Over-all Height:
Mast retracted . . . . .
Mast raised-14-foot mast .
21-foot mast .

Wheelbase . . . . .
Freelift (max i

duvnmamcrta vt oo by ol -3
LIdllopPUL L PUnlilUll allu illac

fully retracted) . . . . .

Litho in U.S.A.

11'8=1,2"

11 ft. 8-1/2 in.

9 ft. 10-1/2 in.
16 ft. 10 in,

U 5322

Shipping weight (appro:

Load Center)

Fig. 2-Forklift Dimensions

Diesel Gosoline

vl et Fmanles A n++nnhmnu+ﬁ\

WJ.l-ll.Ul.ll- AW WD VR alvlal lliMTliio )

14-foot mast (lbs) . . . . . ,780 10,708
21-foot mast {1Theal 11 140N 11 NHA
21-foot mast (lbs}. . . . . ,140 11,058

Maximum Lifting Height

14-foot mast (2 stage) . . . . . 1l4ft. §in
21-foot mast (3 stage) . . . . . 21 ft. 7in

Load Capacity (At Full Lift Height and 24-inch

14-footmast . . . . . . . . . . 5000 lbs,

21-footmast . . . . . . . . . 2500 1bs.
Tilt of Mast

Forward-14-foot mast. . . . . 15 degrees

"~ Zi-foot mast. . . . . 7 degrees

Rearward-14-foot mast . . . . 12-degrees

Zi-foot mast . . . . 12 degrees
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Side-shift of Mast . .. ... .. 3in.to right or

left of center

Rate of Lift (2500 enginerpm)....... 70 fpm
Rate of Drop

Maximum load. ........... 83-3/4 fpm
Empty ................. 46-1/2fpm

Turning Radius
Brakes applied (approx.) . ...... 127in.
Turning Clearance Circle
(Without Forks)
(depending on brake
application and direction
ofturn) . ..............

21 ft. 3 in. to
23 ft. 6 in.

SERIAL NUMBERS

The basic forklift (chassis) serial number
plate is located on the left side of the control
conscle mounting plate.

The engine serial number plate is mounted
on the left side of the engine eylinder block.

Early model forklifts had a separate serial
number plate located at the top and to the rear
of the upper mast.

Forklift Serial Number

£l
T 17184

Engine Serial Number

(Specifications and design sulbject to change without notice. Wherever applicable, specifications ave

in accordance with IEMC standavds.)

Litho in U.8.A.
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Predelivery, Delivery, and After-Sales Services

General 10
10-1

Group 10

PREDELIVERY, DELIVERY, AND AFTER-SALES SERVICES

PREDELIVERY SERVICE

Because of the shippingfactorsinvolved, plus
extra finishing touches that are necegsary to pro-
mote customer satisfaction, proper predelivery
service is of prime importance to the dealer.

A tag pointing out the factory-recommended
procedure for predelivery service is attachedto
each new forklift before it leaves the factory.

After completing the factory-recommended
dealer checks and services listed on the pre-
delivery tag, remove the tag from the forklift
and file it with the shop order for the job. The
tag will then serve as a basis for certifying that
the machine has received the proper predelivery
service when that portion of the cusiomer's
John Deere Delivery Receiptis completed.

TEMPORARY FORKLIFT STORAGE

Service

Check radiator for coolant loss and
-antifreeze protection.
Drain fuel system (gasoline).
Remove battery electrolyte.

(Dry Charge).
Remove battery (Wet Charge).

Specifications

Midway between core
and filler neck.
Store at room
temperature.
Store at room

Reference
Operator's manual

Operator's manual,

temperature.

Reduce shipping pressure of tires.
Cover forklift and tires for protec-
tion and cleanliness.

Operator’s manual.

BEFORE DELIVERING FORKLIFT

COOLING SYSTEM
Inspect radiator for coolant loss.

Midway between core

Operator's manual.

and filler neck.

Check antifreeze protection
ELECTRICAL SYSTEM

Remove resistor from output termin-
al of alternator and connect two out-
put wires (red}toterminal. Do not
attempt to polarize alternator,

Check battery terminals to be sure
they are tight.

Install electrolyte and charge bat-
teries.

Punch warranty tag on

top of battery.

TIRES AND WHEELS

Test pressure of tires.
Check front and rear wheel retainers
for tightness,

Litho in U.S8.A.

Instruction card attached
to the forklift.

“'storage Batteries' FOS Manual -
"ELECTRICAL SYSTEMS"

Operator's Manual.

Operator's Manual.
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BEFORE DELIVERING FORKLIFT - Continued

Service

LUBRICATION
Check crankcase oil level.

Check transmission-hydraulic system
oil level,

Lubricate grease fittings.
_Check distributor lubrication,
Check forklift hydraulic system oil level,
ENGINE
Check air cleaner.
Fill fuql tank and start engine,

Check operation of lights, gauges,
" and indicator lights,

Check speed control and governor
linkage for free operation.

Check engine idle speeds.
OPERATION
Check pedal linkage adjustmént.

Shift transmission through all
gears.

Check hydraulic system operation.

Check brake operation,

Check seat operation.

GENERAL

Tighten accessible nuts and cap screws,

Clean forklift and touch up paint.

Litho in U.8.A.

Specifications

To upper mark on dipstick.

i

Reference

Operator's manual,

Operator's manual,
Operator's manual,
Operator's manual.

Operator's manual,

Operator's manual
Operator's manual,

Operator's manual,
Seetion 20, Group 20.
Section 20, Group 20.
Section 50, Group 10.
Operator's manual,
Section 60, Group 5.
Section 70, Group 5.

Section 60, Group 5.

Operator's manual.
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Predelivery, Delivery, and After-Sales Services

General 10
10-3

DELIVERY SERVICE

A thorough discussion of the operaiion and
service of a new forklift at the time of delivery
helps to assure complete customer gatisfaction.
Proper delivery should be an important phage of
a dealer's program. A portion of the JohnDeere
Delivery Receipt emphasizes the importance of
proper delivery service.

It is a well-known fact that many complaints
have arisen simply because the owner was not
shown how to operate and service his new
forklift properly. Enough time should be devoted,
at’ the customer's convenience, to introducing
the owner to his new machine and explaining
to him how to operate and service it.

Using the operator's manual as a guide, be
sure that the owner understands these points
thoroughly:

Controls and instruments,

How to start and stop the engine.

The importance of the hreak«in period.
All functions of the hydraulic system.
The importance of safety.

The importance of lubrication and peri-
odic services.

@ o oo pa

After explaining and demonstrating the above
features, have the owner sign the delivery re-
ceipt and give him the operator's manual.

AFTER-SALES INSPECTION

The purchaser of a new JohnDeere forkiiftis
entitled to a free inspection "at some mutually
agreeable time within the warranty period after
the equipment has been run in." The terms of
this after-sales inspection are outlined on the
back of the customer's John Deere Delivery
receipt.

The purpose of this inspection is to make
sure that the customer is receiving satisfactory
performance from his forklift. Atthe sametime,
the ingpection should reveal whether or not the
forklift is being operated, lubricated, and ser-
viced properly.

Lithe in U.5.A.

If the recommended after-sales service in-
spection is followed, the dealer can eliminate a
needless volume of service work by preventing
minor irregularities from developing into ser-
ious problems later on. This will promote strong
dealer-customer relations and presentthe deal-
er an opportunity toanswer questions that may
have arisen during the first few days of opera-
tion. During the inspection service, the dealer
has further opportunity of promoting the pos-
sible sale of other new equipment.
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10-4 Predelivery, Delivery, and After-Sales Service

Forklift - JD480
TM-1016 (May-71)

AFTER-SALES INSPECTION PROCEDURE

Service
COOLING SYSTEM

Check radiator coolant level.

Clean external surface of radiator.

Check hoses and connections for leaks.

FUEL SYSTEM

Remove water and foreign matter from

fuel pump and filter sediment bowls.

Check fuel line connections.

ELECTRICAL SYSTEM
Check specific gravity of battery.

Check level of battery electrolyte.
Check alternator belf tension.

Start engine and check action of
electrical components.
LUBRICATION

Check crankcase oil level.
Check air cieaner dust unloading
valve, cup, and element.

Check transmission-hydraulic system
0il level.

Check distributor lubrication.

ENGINE

Check valve tappet adjustment.

Check clutch linkage adjustment.
Check hydraulic system operation.
Check steering.

Check brakes.

Tighten accessible nuts and cap
SCrews.

Tighten accessible hydraulic oil lines.

Visual inspection.

Litho in U. 8. A,

Specifications

Midway between core and
filler neck.

and

Full charge at 80° F. is 1.260.

To bottom of filler neck in
each cell.

3/4-inch deflection with a 20~
pound farce.

To upper mark on dipstick.

Operator’s manual,
Operator's manual.
rianual.
Operator's manual.
Operator's manual.

Operator's manual,

Operator's manual.

Operator's manual.
Operator's mamal.

Operator's manual.

Operator's manual.

Operator's manual.

Section 50, Group 10.

Section 60, Group 5.
Section 70, Group 5.
Section 60, Group 20.
Section 60, Group 25.
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GENERAL INFORMATION

Before tuning up an engine, determine if it is in condition so that performance can be restored

7 Pimo oM Powrfar +ha fallnaring tacta.
L% LRSS ¥ L= L‘.H i A AWFA A LALC lvlLUWLI.IE LA el W=y
PRELIMINARY ENGINE TESTING
Operction Specifications Reference

Manifold vacuum test (gasoline 15 to 20 inches of mercury See "Testing and Diagnosis of

only) at fast idle Engines" in FOS Mamal -

" "ENGINES"
Vacuum test (at air cleaner) 14 to 25 inches of water at See "Testing and Diagnosis of
fast idle Engines’ in FOS Mamal -
"ENGINES"

Check radiator for air bubbles

and indication of oil C e e e e e e e e e e e Section 20, Group 25

Cylinder compression 120 psi - gaseline See ""Testing and Diagnosis of
300 psi - diesel Engine" in FOS Manual -
"ENGINES"
ENGINE TUNE-UP

AIR INTAKE SYSTEM
Air Cleaner - Clean element

. I, I Tan Aie s vrnlern [ RO s Ta ¥ e e 1Y

LI UL}.DL u.l.l.l.Ud.Lu.ll.S Valvyeo . - - - . . » - . . - - . wELLIUI OU, T Uup EAY)
Check crankcase breather

pipe for restrictions e e e e e e e e e
Retighten cylinder head cap

SCTews 110 ft-1lbs Section 20, Group 10

Check engine valve clearances Gasoline - 0,022 in. ~-Exhaust Section 20, Group 10
- 0.014 in. -Intake '
Diesel - 0.018 in. -Exhaust
- 0.014 in, -Intake

IGNITION SYSTEM

Clean, test, or replace spark 0.025 inch Section 40, Group 15.
plugs.

Check distributor cap, rotor,
and wiring e e e e e e e e . Section 40, Gmun 15

Clean, adjust, or replace 0.020 in. gap ~ 66° to 72° Section 40, Group 15
points dwell,

Litho in U. 8. A.
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Labricate distributor cam

Time distributor

BATTERY
ants alastnnletasa 1aral
T Wi CIGUWLLZAYLG A VLA
Clean cables, terminals, and

box

ALTERNATOR

" Check belt tension

GASOLINE FUEL SYSTEM

Il Pl dm il ] TS s L
WIHEUN 1UEL LAl d.uu ]J,II.I'JD J.Ul.

leaks or restrictions

Clean fuel transfer pump bowl

Checlr carbur

JHLL0S LAt vvv AR

operation
Clean carburetor fuel inlet
screen

Adjust speed control linkage

DIESEL FUEL SYSTEM

Check fuel tank and lines for
leaks or restrictions

Clean fuel transfer pi.i“‘p bowl
Replace fuel filter elements
Time injection pump

Check injection pump advance
Bleed fuel system

Adjust speed control linkage

Cam lubricant

» = s«

. at 3/4 in.

L S R T T T S

Slow idle 600 rpm
Hand throttle 2680 rpm
Foot throttle 2800 rpm

+ =
+ v

s+ & & 2 =

Slow idle 800 rpm

Hand throttle 2650 rpm
Foot throttle 2800 rpm

Section 40, Group 15

Operator's manual.

e ¥ & = . ¥ = ® 3 = =

« + 4 2 = a s

Section 20, Group 20

Operator's manual.

L L T e N

e+ 4 4 & ¥ B 4 s = s = =

Section 30, Group 20

Section 30, Group 20

s o+ L )

Section 20, Group 20
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{
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ENGINE LUBRICATION SYSTEM

Check engine oil pressure

COOLING SYSTEM
Clean and flush system

DISCONNECT CLUTCH
Adjust cluteh linkage

REAR WHEELS

3

F o L IR T R
CINEeCK Lue~1

k
Check bearings e e e e e e e e e

STEERING ANT> BRAKES
HYDRAULIC SYSTEM

Check performance .o

Check for leaks

FORKLIFT HYDRAULIC SYSTEM

Check cycle times

Check tire inflation e e e e e e e

TORQUE-ACCESSIBLE BOLTS
AND CAP SCREWS

Section 20, Group 15

Operator's manual.

Section 50, Group 10

Operator's Manual

Section 60, Group 5

Section 70, Group 5

See Operator's Manual

Vo Jup—— Y]
Group 25
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General 10
Lubrication 20-1

Carefully written and illustrated lubrication
instructions are included in the operator's
manual furnished with your customer's machine.
Remind him to follow these instructions.

Component

Engine crankease

Transmisgion - steer-
ing and brakes hy-
draulic system

Forklift hydraulic
system

Cooling system
Grease fittings

Carriage chains

Mast channels
Front axle bearings
Rear wheel bearings

Distributor cam

Starter

Litho in U.S.A.

GENERAL INFORMATION

Capacity

Group 20

LUBRICATION

For your convenience, the following chart
shows capacities and types of lubricants for the
forklift components and systems. Specifications

for lubricants follow the chart.

Lubricant

6 U.8. quarts (with See page 10-20-2

filter)

10 US gals.

14 ft mast -
15 US gals.
21 ft mast -
14 US gals,

3 US gals.

Several strokes
of grease gun

Lubricate with
brush

Lubricate with

brush

Several strokes
of grease gun

Repack bearings

Trace

Saturate wicks

JD303 Special-
Purpose Oil (or
an equivalent)

JI3303 Special-
Purpcse Oil {or
an equivalent}

Clean water or
antifreeze

John Deere Multi-
Purpose Lubricant or
an equivalent

Engine oil

John Dleere Multi-
Purpose Lubricant or
an equivalent

John Deere Multi-
Purpose Lubricant or
an equivalent

John Beere Multi-
Purpose Lubricant or
an equivalent

Cam lubricant or
high temperature grease

SAE1Q engine oil

Interval of Service

10 hours
100 hours
200 hours

50 hours
50 hours

500 hours
1000 hours

10 hours
500 hours

1000 hours

10 hours
Spring and Fall

10 hours

50 hours

50 hours

1000 hours

1900 hours

500 hours

1600 hours

- Check
- Change oil
Change filter

- Check

- Change filter (after
initial break-in}

- Change filter

- Change oil

- Check

- Change micronic
filter - clean
wire filter

- Change oil

- Check
-~ Drain and refill
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LUBRICANTS

Effective use of lubricating oils and greases
i8 perhaps the most important step towards low
upkeep cost, long forklift life, and satisfactory
service. Use only lubricants specified in this
section: apply them at the intervals and accord-
ing to the instructions in thelubrications and
periodic service section.

ENGINE LUBRICATING OILS

EngImE'OEi

T 37AAL A R

We recommend John Deere Torg-Gard or
Torg~Gard Supreme engine oil for use inthe en-
gine crankcase. This oil is compounded speci-
fically for use in John Deere engines, and pro-
vides superior lubrication under all conditions.
NEVER PUT ADDITIVES IN THE CRANKCASE,
Torq~Gard oil is formulated to provide all the
protection your engine needs. Additives couldre-
duce this protection rather than help it.

If oil other than Torg-Gard or Torq-Gard
Supreme is used, it must conform to the follow-
ing specifications.

SINGLE VISCOSITY QILS

API Service CD/SD
MIL-L-2104C
Series 3

MULTI-VISCOSITY OILS

API Service CC/SD
MIL-L-46152

Litho in U.S.A.

Depending on the expected prevailing tem-
perature for the fill period, use oil of viscosity
as shown in the following chart.

Qther Qils
Air John Deere Single Vis- Multi-Vis-
Temperature Torg-Gard Qil cosity Oil cosity Oil
Above SAE 30 SAE 30 Not recom-
32°F. mended.

—10°F. to SAE 10W-20 SAE 10W SAE 10W-30
32°F.*
Below SAE 5W-20 SAE 5W SAE 5W-20
~10°F.

¥SAE SW-20 oil may also be used to insuve op-
timum lubrication at staviing, particularly when
engine is subjected to —10°F, or lowey tem-
peratuves for several hours.

Some increase in oil consumption may be ex-
pected when SAE 5W-20 ov SAE 5W oils ave
used, Check oil level more frequently.

TRANSMISSION HYDRAULIC QILS

Use only John Deere Type 303 Special-Pur-
pose Oil or an equivalent in the transmission~
hydraulic system. Other types of oil will not give
satisfactory service, and may result ineventual
damage. This special oil, available from your
John Deere dealer, may be used in all weather
conditions.

GREASES

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

STORING LUBRICANTS

Your forklift canoperate attop efficiency only
if cleanlubricants are used. Use clean containers
to handle all lubricants. Store them in an area
protected from dust, mocisture, and other con-
tamination.
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Fig. I =-Removing Counterweight

Disconnect battery ground strap and remove
hood and grille screens.
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Attach chains around counterweight as shown
in Fig. 1 and remove counterweight from unit.

CAUTION: Be sure to balance counterweight
properly. Counterweight with top hood weighs
approximately 2500 pounds.

INSTALLATION

Installation procedure is reverse of re-
moval. See '"Specifications” for correct torque
vajues.

REMOVING AND INSTALLING MAST

REMOVAL

Fig. 2-Mast Attaching Points

Release forklift hydraulic oil pressure by

actuating control levers and opening reservoi

filier cap.

Lo |

Disconnect hydraulic hoses at the mast lift
cylinder and the side shift ¢ylinder {(if used).

Eemove tilt cylinder rod ends from mast.

Support mast and side frames. Remove side
frame to axle housing anchor bolts. Remove

mast {o side frames attaching capscrews.

Pry side frames away from mast to free
pivot bar and dowels. Remove mast from unit.

An alternate method of removing mast is to
support transmission and must. Then remove
front wheels and drive out pivot bar.
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REMOVING AND INSTALLING REAR
END SUPPORT
REMOVAL

Removal of rear end support with tires, rear
axle, and fuel tank as an assembly, will allow
the engine to be removed as a unit for a com-
plete overhaul.

Remove counterweight assembly.

Remove fan shroud from radiator and slip
back over fan. Disconnect and remove radiator
from unit.

- Disconnect lines from forklift hydraulic pump.

Remove steering ¢ylinder.

Fig. 3—Removing Rear End Suppart Assembly

Remove rear mounting pads hetween side
frames and rear end support. Attach JDG-2K
splitting stand or chain hoist as shownin Fig. 3.

Support middle of unit under clutch housing.
Insert wooden blocks between rear axle and rear
end support. Remove rear end support attaching
cap screws, pull side frames apart, and roll sup-
port away from engine (Fig. 3).

INSTALLATION

Install rear end supportby reversing removal
procedure.

Litho in T.5. A,

REMOVING AND INSTALLING ENGINE
REMOVAL

Most service procedures on the engine canbe
accomplished with the engine in the unit. If the
erankshaft is to be removedor ineventof a gen-
eral overhaul, remove the engine.

Remove counterweight and rear end support
assemblies.

Disconnect all the necessary wiring, linkage,
and lines from both sides of engine.

Fig. 4—Removing Engine

Install two JD-244 engine lifting adapters in
cylinder head.

Attach JDG-1 sling to lifting adapters. Re-
move cap screws securing engine flywheel hous-
ing to reverser housing and with a hoistremove
engine from unit.

INSTALLATION

Bar engine over to index clutch drive shaft
with cluteh disk.

Coattachometer cable gasket with Lubriplate,
Do not tighten cable too tight or gasket will be
domaged.
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General i0
Separation 25-3

REMOVING AND INSTALLING REVERSER
HOUSING

REMOVAL

Remove counterweight assembly. Disconnect
all wires, oil lines, and linkage between engine
and reverser housing and between
housing and transmission case.

v

reverser

7 % &

Fig, 5-Seporating Engine ar:’ Reverser Housing

Insert wooden blocks beiween rear axle and
rear end support. Position JDG-2K splitting
stand on flywheel housing. Support front of
transmission and forklift mast and roll engine
with rear end support from unit. Remove rever-

i = R

Fig. 6~Removing Reverser Housing
INSTALLATION

Install transmisgion by reverszing removal
pracedure.

Litho in U.S.A.

REMOVING AND INSTALLING AXLE
ASSEMBL IES

Fig. T-Axle H.éukfng An.ﬂac&ing' Paints

Block up mast, side frames, and transmission
case. Remove front wheels. Remove side frame
to axle housing anchor bolts.

Pull housings from transmission case. If
byake disk (ov floaling facing) was removed with
axle, install disk with thicker facing in against
transmission case,

REMOVING TRANSMISSION

P i
0

Fig. 8—Removing Control Console

Remove mast assembly and control console.

Remove forklift reservoirs and support
transmission. Install JDG-2K splitting stand to
engine flywheel housing and separate unit be-
tween reverger housing and transmission hous-
ing as described under "Removing and Installing
Reverser Housing”. Support counterweight as-
sembly and remove transmission.
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SPECIFICATIONS

TORQUE VALUES

Item

Side frames to counterweight . . . . . . . .
Side frames to counterweight anchor bar . .
Counterweight anchor bar to counterweight . .

Side frame to front mounting pads . . . . .
Front mounting pads to rear support . . .
Side frame anchor bolts to axle spacers
Mast cross mount to side frame ., . . . &
Engine to reverser housing . . .
Reverser housing to tranamission case . . . .
Axle housing to transmission case .
Rear wheel to hub (retaining bolts) .
(adjusting nut) .
Front wheel (toaxle) . . « « o « &
(to hub)
Power steering cylinders attaching nuts
(Advance nut to align cotter pin hole)
‘Forklift hydraulic pump to rear support
Reverser control valve housing to cluteh housing

» & =
o

a o o e
a

o & & @
a

o @ & © o ® s

- - L

@

a e & o

s & & o @

Rear end support-to-engine (5/8-inch cap screws) .
(9/16-inch cap screws} . . .

e & a * e ®

e & & ¢ © o

@

Torque (ft-1bs)

475
300
475
170
130
170
170
475
300
.. 170
o« o e 85
85
120
35
170
120

o & o ©° ®
-
&
« % & o ©
e ¥ e ¢ e ®
L T e
e ® 2 a © ®
- » L] Ll o© L]
o = o *
.
o
-
« & & a o

55
85
- 35

TORQUE CHART

The types of bolts and cap screws are iden-
tified by head markings as follows:

Plain Head: regular machine bolts and cap
SCTews.

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

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

Machine bolts and cap screws 7/8 inch and
larger are sometimes formed hot rather than
cold, which accounts for the lower torque.

SPECIAL TOOLS

RECOMMEMDED TORGQUE IN FT-LBS
. mARSE AND FINE THREADS
Balt Plain
Diometer Haqd Iludml Dcshcs Radiul Dnlhu
1/4 Not used 10 14
5/18 Not used 20 3o
3/8 Not used 35 50
7/18 35 55 80
1/2 55 85 120
8/18 5 130 175
5/8 105 170 240
3/4 185 300 425
7/8 160 445 685
1 250 670 1030
1-1/8 330 910 1460
1-1/4 480 1250 2060
T 19544
No. Name
TIME-SAVING TQOLS

JD244% Lifting Eyes

JDG-1%* Sling

JDG-2K* Support Stand

Use

To Remove Engine
To Remove Engine
To Support Engine and Front End

*Order from: Service Tools, Inc., 1901 Indiana Avenue, Chicago, Illinois 60616

Litho in U.S.A.
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Diagnosing Engine Malfunctions 5-1
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5.2 Diagnosing Engine Malfunctions TM-1016 (Mar-73)
Group 5

DIAGNOSIS

DIAGNOSING ENGINE MALFUNCTIONS

The folldwing is a quick guide for diagnosing engine malfunctions. Each malfunction is elaborated
further in the section or group in this manual pertaining specifically to the component or system.

ENGINE HARD TO START, WILL NOT START

Check fuel system (Section 30)
Check electrical system (Section 40)
Check ignition (Section 40)

Check air system (Section 30)

Low compression (Group 10)

‘ENGINE STARTS, WON'T CONTINUE TO RUN

Check fuel system (Section 30)
Check ignition (Section 40)
Check air system (Section 30)

LACK OF ENGINE POWER

Too high vigsecosity oil in erankcase
Check fuel system (Section 30)
Check ignition (Section 40)

Check air system (Section 30)

Low compression (Group 10)

DIESEL ENGINE EMITS BLACK OR GRAY
EXHAUST SMOKE

Check gir intake system (Section 30)
Check fuel system (Section 30)
Low compression (Group 10}

LOW ENGINE OIL PRESSURE

Check lubrication system (Group 15)

Litho in U.S5.A.

ENGINE SPEED IS ERRATIC

Check fuel injection pump (Section 30)
Check governor (Group 20)
Check speed control linkage (Group 20)

ABNORMAL ENGINE NOISE

Check timing (Section 40; Section 30)

Improper fuel {Section 30)

Worn or improperly adjusted engine parts
{Group 10)

Plugged injection nozzles (Section 30)

ABNORMAL ENGINE OFPERATING TEMFERA-
TURE

Check cooling system (Group 25)
Check ignition timing (Section 40)
Check fuel injection timing {Section 30)

HIGH FUEL CONSUMPTION

Check fuel system (Section 30)
Check ignition (Section 40)
Check air intake (Section 30)
Low compression (Group 10)

ENGINE MISSES

Low compression (Group 10)
Check fuel system (Section 30)
Check ignition system (Section 40)
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Engine 20
Basic Engine 10-

DIAGNOSING BASIC ENGINE MALFUNCTIJONS

ENGINE NOISE (VALVE TRAIN)

Improperly adjusted valve clearance
Valve rotators inoperative (gasoline)
Worn shaft or rocker arm bore

Bent push rods

Worn camshaft or cam followers
ENGINE NOISE (PISTON AND PINS)

Worn piston
Worn piston pin or bushings
Broken piston

ENGINE NOISE (BEARINGS)

Worn connecting rod bearings
Excessive crankshaft end play
Excessive main bearing clearance

ENGINE NOISE (TIMING GEAR TRAIN)
Worn gears
ENGINE USES EXCESSIVE AMOUNT OF OIL

Worn valve guides

Valve deflectors worn or missing (gasocline)
Stuck piston rings or worn rings

Excessive connecting rod bearing clearance
Excessive 0il pressure '

Crankcase oil diluted with fuel

Engine overloaded

Clogged breather pipe

LOW COMPRESSION

Worn rings
Burned valves
Damaged pistons

Failed head gasket

ENGINE MISSES
Improperly adjusted valves
Burned valves
Weak valve springs :
Low compression on one or more cylinders
{Also see Ignition, Section 40; Fuel System,
Section 30)

LACK OF ENGINE POWER

Low compression on some or all cylinders

Improperly adjusted valves

Burned valves {(check compression}

Valves sticking

(Also see Ignition, Section 40; Fuel System.
Section 30) -

COOLANT IN CRANKCASE
Failure of head gasket

Cracked head or block
Leakage at cylinder liner seal

CYLINDER HEAD, VALVES, AND ROCKER ARMS

REMOVAL

The engine need not be removed from unit to
service cylinder head, valves, and related parts.

Plug all openinjectionlines. Remave injection
nozzles from head. {(Nozzle tips extend below face
of cylinder head and may be accidentally dam-
aged.)

REPAIR

Do not rotate erankshaft with cylinder head
removed unless all cylinder liners are bolted
down.

Litho in U.S.A.

INSPECTING CYLINDER HEAD

Measure inside diameter of valve guides.
Valves are available with standard size or over-
size stems.

Valve guides must be precision reamed to
match oversized valves. Make sure valves fit
freely in guides.

Worn valve guides should be sized by knurling.
Use knurling tool exactly as recommended by the
manufacturer (see '"TOOLS™),
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1 = Plug {2 used)
2 — Washer (2 used)
3 = Rocker Arm Shaft
R 4 = Spring (3 used)
5 — Rocker Amm with Adjusting Screw (3 used)
é = Brocket (4 used)
7 = Valve Stem Caps (Diesel) {8 vsed)
8 - Keepers (16 ysed)
9 — Vaolve Spring Cap (8 used Diesel) (4 used Gascline)

—=F F g8 8\5
1 810 i
11 /g ﬂ 12 10—-8 ﬂ
13 “‘\1‘1
CIESEL VALVES
:?30-?3?!!

uﬁL 3\&_12

GASQOLINE VALVES

M _ Soring (24
Y

sw = oS Ao UESS,

M- Irnuke Vulve (4 used)
12 — Exhoust Valve (4 used)

.c__Q LTy [N I R 7 S |
13 — Push Rod (8 used)
@_'_%8 14 = Cam Follower (§ used)
g 15 — Intske Valve Q-Ring (Gusoline) (4 used)

16 ~ Exhaust Yalve Spring Cap Rotator (Gasoline}
(4 used)

Fig. Y-Exploded View of Rocker Arm Assembly

Check to determine if cylinder head is flat
and smooth. If it is necessary to resuriace the
bottom deck of the head, remove no more ma-
terial than absolutely necessary (not to exceed
0.030 inch).

On diesel engines check distance from the

Ta b A 1 ~F
bottom deck of the cylinder head f{o the valves

when seated. The distance for intake valves must
ha N N2% ta 0 NAT? insh tha Aictanra far ovhanet

A W W i W PR AAWEL) WA AR VELWL A LamasiLiess v

valves must be 0.038 to 0.072 inch.
REFACING VALVES

If end of valve stem on gasoline engine is ex~
cessively pitted or worn by rocker arm, grind
down end of valve until squared. On diesel en-
gines, replace valve stem caps if worn or dam-

aged.
INSPECTING VALVE SPRINGS

Check compression strength of springs.
INSPECTING ROCKER ARM ASSEMBLY

Make sure that rocker arm oil holes are not
plugged.

If ends of arms are worn, resurface them.

Litho in U.S.A.

Thoroughly clean holes in rocker arm mount-

ing brackets. This is especially important for the
rear bracket, because oil is fed to the rocker

_____ L LLS - L -

[ YIS

arm shaft thruugn this hole.
On gasoline engines, replace the intake valve
stem O-ring

if failed valve has been replaced, also re-

place the rocker arm and push rod for that valve.

- AR - Lalzit

ROTATORS {GASCLINE)

On gasoline, engines, inspect valve rotators.
If rotator will not turn freely in one direction,
replace with a new part.

ASSEMBLY

Rockey Aym Assembly
Assemble parts to rocker arm shaft in se-
quence that they were removed (Fig. 1).

0il hole in rocker arm shaft to shaft support
must face downward when assembly is installed
on cylinder.

John Deere Valve Stem Lubricant

ATo A A Am Do el e Yo =

Fo¥at L0 J0rA io valve stems HIIU- mstall valves in

valve guides, working them back and forth to make

$tener mlive +hore H
sure they slip through the guides easily and

properly.

Apply

£
el AT - 2
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Engine 20
Basic Engine 1i0-3

On gasoline engines, place oil deflectors
{O-rings) on intake valve stems and place Roto-
caps on exhaust valves. :

Note alsc the following:

1. Use new valve keepers.

2. After assembly, ''pop'' each spring and
valve assembly three or four times by tapping
the end of each valve stem with a soft mallet.

INSTALLATION

When installing T20040 Head Gasket, coat
both sides with a thin coat of Permatex No. 3
Sealing Compound. When installing R52790, in-
stall dry.

T 10594

Fig. 2-Proper Sequence for Tightening
Cylindar Head Cop Screws

Use specified flat washers under all cap
screws. Do not dip cap serews in oil prior to
installation. Start cylinder headto cylinder block
cap screws by hand and tighten evenly to 110
ft-1bs torque, following sequence in Fig. 2.

Install push rods in location from which they
were removed. '

On diesel engines, position valve stem caps
over ends of valve stems. Make certainthe caps
rotate freely on the stems.

Install rocker arm and shaft assembly on cyl-
inder head. Tighten cap screws to 35 fi-lbs
torque.

ADJUSTING VALVE TAPPET CLEARANCE

The engine may be either hot or cold during
valve adjustment.

" Litho in U.S.A.

:

DPosition No. 1 cylinder (located atfanend)on
TDC. Timing cover screw will enter its hole in
fiywheel (Fig. 3).

NGINE |
TOP DEAD CENTER"
S TIMING SCREYW

Fig. J-Setting No. 1 Cy;find'er at Top Deod Center

FRONT OF ENGINE—"

NDO.4 TOC COMPRESSION STROKE

F 15079

Fig. 4=Adjusting Valve Tappet Clearance

Adjust valve clearance on No. 1and 3 exhaust
valves to 0.018-inech for diesel and 0.022 inch
for gasoline, and on No. 1 and 2 intake valves to
clearance of 0.014 inch for both gasoline and
diesel. Using a feeler gauge to measure clear-
ance, turn valve adjusting nut up or down until
clearance is correct.

Hemove timing screw from flywheel. Rotate
engine flywheel 360 degrees and reinserttiming
screw into hole on flywheel rim.

Adjust valve clearance on No. 2 and 4 exhaust
and No. 3 and 4 intake valves to clearances
shown above.

Remove timing screw from flywheel and re-
install timing cover.

Retighten eylinder head cap screws and re-
check wvalve clearances after one hour run-in
with engine at 2500 rpm with 1/2 load.
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CYLINDER BLOCK, LINERS, PISTONS, AND RODS

GENERAL INFORMATION

CYLINDER BLOCK and crankcase are cast
in one piece.

CYLINDER LINERS are of the replaceable
wet-sleeve type, made of hardened alloy cast
iron and are a slip fit in the eylinder block. The
flange of each liner rests on a shoulder within
the block and is sealed by a square rubber pack-
ing on early models. Later models have two
additional packings in the engine block'to seal
the lining.

" The top edge of the liner is sealed flush with
-the cylinder block by the compression of the cyl-
inder head and gasket.

PISTONS are aluminum-alloy, cam ground
and weight controlled, with two compression
rings and one oil control ring. The crown of each
diesel piston hag a cut-out swirl cup.

CONNECTING RODS have a bronze bushing
for the piston pin and a replaceable, steel-
backed, aluminum-lined bearing insert.

REMOVAL

Remove the pistons and connecting rods not-
ing the following;

1. Engine normally neednotbe removedfrom’

unit to service pistons, connecting rods, and cyl-
inder liners. If engine has to be removed, see
Section 10, Group 25.

2. Do not rotate crankshaft with cylinder
head removed unless all cylinder liners are bolt-
ed down. Bolt down cylinder liners before re-
moving pistons.

3. Keep rod bearing inserts with their re-
spective rods and caps to agsure correct reasg-
sembly.

4. Each comnecting rod and piston must be
reinstalled in the cylinder bore from which it
was removed. Observe the word "FRONT"
stamped on the head of all pistons andin the rib
of the diesel connecting rods. These must face
toward the fan end of the engine at the time of
reassembly. Observe the ‘‘ pip’’ mavks on both
the connecting rod and cap of a gasolina engine,

Litho in U.S.A,

These '"pip"" mavks must both face towards the
fan end of the engine at the time of veassembly.

REPAIR

9. Measure cylinder liners for clearance
hefore removal from the cylinder block. See
"Repair'' in this group.

ros | 1nSpect all parts and compare with "'Speci-
fications’'. Refer to ""Basic Engine' in

2J FOS Manual - ENGINES - for additional
repair information.

Use a strong household detergent to remove
all dirt and carbon from pistons. Clean carbon

from piston ring grooves. Wash all parts thor-
oughly in cleaning solvent.

Inspect and measure piston pin, pin bore in
piston, and connecting rod bushing for wear or
damage. Excessive wear can cause scored pis-
tons or broken connecting rods. Specifications
are as follows:

ltem Mew Part Weor Tolerance
0.D. of pin 1.1875 t0 1.187%9 in. 0.0005 in.
I.D. of bore 1.1880 to 1.1883 in. 0.0010 in.
1.D. of bushing 1.1886 to 1.1896 in. 0.0020 in.

Check ring grooves for excessive wear by
ingerting a new ring in the proper groove at
several points around the piston. Measure clear-
ance between ring and groove with a feeler gauge.
If the clearance exceeds 0.008 inch, replace the
piston.

Check clearance between piston and cylinder
liner bore to determine if replacementisneces-
sary. Measure clearance with a feeler gauge at
the bottom of piston skirt 90° to pin bore. To
establish taper and out-of-round, check liner 1
inch from bottom and 1 inch from top, length-
wise and crosswise. Wear limits are as follows:

Specifications Measurement

Liner Taper (maximum) ....... 0.0020 in.
Liner Out-of-Round {maximum) . . 0.0020 in.
Clearance Between Liner and Piston

at Bottom of Skirt (maximum). . 0.0060 in.

Piston rings should never be reinstalled ona
piston once they have been removed. Throw away
old rings and replace with new ones.
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