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SAFETY INFORMATION

A

SAFETY ALERT SYMBOL

This is the Safety Alert Symbol. When you see this
symbol in this manual, be alert to the potential for
personal injury.

Follow recommended precautions and safe
operating practices.

Understanding Signal Words

A signal word - WARNING - is used with the safety-
alert symbol.

DANGER, WARNING, or CAUTION safety labels
are located near specific hazards.

NOTE labels are for general information.

DANGER

DANGER IS USED TO INDICATE THE PRESENCE
OF A HAZARD WHICH WILL CAUSE SEVERE
PERSONAL INJURY OR DEATH IF THE WARNING

IS IGNORED. Q,Q’
o o
A WARNING: O,Q’\

WARNING 1S USED TO | gpATE THE
PRESENCE OF A HAZARD IEH CAN CAUSE

SEVERE INJURY OR DEATH,IF§THE WARNING 1S

IGNORED. 2%
@ON

CAUTION IS USEDQ® INDICATE THE PRESENGE
OF A HAZARD WHICH WILL OR CAN CAUSE
PERSONAL INJURY, OR PROPERTY DAMAGE IF
THE WARNING IS IGNORED.

NOTE

NOTE is used to notify people of installation,
operation, or maintenance information which is
important but not hazard related.

General Safety Guidelines

Accidents are caused by failure to follow simple,
fundamental safety rules and precautions. Most
accidents can be avoided by paying attention, using
common sense, and following instructions.

Bur 7-88740
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WARNING: Improper maintenance can be
hazardous.

Read and understand SECTION 1001,
SAFETY AND GENERAL INFORMATION
before performing any maintenance, service,

or repairs. M622

Study the operator’s manual and service manual
before starting, operating, maintaining, fueling, or
servicing the 689G Telescopic Handlers.

Keep hands and fingers from between small parts.
Wear protective gear such as safety glasses, heavy
gloves, and safety shoes.

on should be allowed to
aintain this material handler.
work on the equipment that is

Do not perfgrm |2

unauthorizgé

Read @ derstand all unit mounted safety labels
r

befo ting, operating, maintaining, fueling, or
se@g this unit.

<

No unauthorized
operate, service

WARNING: Unexpected machine motion or
moving parts can cut or crush.

A

Shutdown the engine before working on the
machine. M621

Always make sure that the parking brake is set and
the engine is shut down before starting any
maintenance or service procedures.

Disconnect the battery and tag all controls according
to OSHA requirements to warn that work is in
progress.

Always wear proper safety equipment as required for
the job. Consult your supervisor for specific job
related safety equipment requirements.

Do not wear rings, watches, jewelry, or loose or
hanging apparel, such as ties, torn clothing, scarves,
unbuttoned or unzipped jackets, or anything else that
could possibly get caught up in moving parts. Long
hair must be tied back or otherwise secured.

Keep the maintenance area clean and dry. Remove
water or oil slicks immediately.

Be sure all mechanics tools are in good condition.
Do not use tools that are extremely worn out,
rounded out, mushroomed, or loose. Always wear
safety glasses with side shields.

Issued 6-99 Printed in U.S.A.
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WARNING: Never use gasoline, naptha or
any other volatile material for any cleaning
purposes. These materials may be loxic

and/or flammable. M138

Take extra care around all flammable substances.
Diesel fuel, gasoline, starting fluid, and battery gases
are highly flammable and should be kept away from
extreme heat and open flames, as well as out of
areas where fumes may accumulate.

Do not permit any open flame or spark near the
material handler when refueling or handling highly
flammable materials.

Do not pile oily, greasy rags together. They are a fire
hazard and should be kept in an OSHA approved
container.

When using compressed air for cleaning parts,
always wear safety glasses with side shields or
goggles. Limit the pressure according to OSHA.

Do not use controls or hoses as a hand-hold when

Use only designated towing or pulling attachment
points. Use care when attaching towing devices. Be
sure all pins and locks as provided are in place and
secure. Stay clear of drawbars, cables, any other
towing device when moving the material handler.

Do not adjust anything on the machine with the
engine running unless directly specified by service/
maintenance procedures.

When making checks that require running the
engine, have an operator at the operator’s station
with the mechanic in sight at all times if possible.
Keep clear of moving parts. Stop the engine before
making adjustments.

Before starting the machine be sure the area is clear.
Sound the horn.

Never put head, body,

limbs, f®‘ fingers, or hands
near any moving parts.

O

Engine Safety ’O\ ‘
AA)

climbing into the cab of the handler. They are not
stable and do not provide solid support. Controls
may also move causing accidental or dangerous
machine movement.

Never climb on, stand up, or climb off the handler
while it is in motion. Do not jump on or off the
handler. Always use the three point contact method.
Keep two hands and one foot, or two feet and one
hand in contact with the steps and grab rails at all
times.

d
<

2
O\

WARNI anury can occur when removing
the r; rcap.
S or fluid escaping from the radiator can

rn. Rust inhibitor contains alkali; avoid
niact with skin and eyes.

~\;
A Always shut down the engine and allow fo
cool down before removing the radiator cap.
Remove the cap slowly to relieve pressure.
Avoid contact with steam or escaping fluid.
M646

Keep the operator’s platform, steps, grab- rails

handles clean of foreign objects, oil, grease or
other accumulations to minimize the d rs of
slipping or stumbling. Keep the operatof latform

clear of all loose objects.

om any other
. Lift and handle
hnigues, or with a

Never attempt to operate the ma
position than the operator’s p

all objects using proper lifting
lifting device if they are heavy.

WARNING: Danger of falling components.

Remember, the capacity of an eyebolt
diminishes as the angle between the
supporting members and the object
becomes less than 90 degrees.

A

Eyebolts and brackets must never be bent
and should only have stress in tension. me45

Bur 7-88740

Slowly turn the radiator cap to relieve built up
pressure before removing. Add coolant only when
the engine is stopped or idling.

Do not run the engine while refueling. Use care if the
engine is hot due to increased possibility of fire from
spilled fuel.

Never attempt to lubricate the unit while the engine is
running.

WARNING: Engine damage. Raw,
unfiltered air can cause engine damage.

A

Avoid running the engine with unprotected air inlets.
If such running is unavoidable for service reasons,
place protective screening over the inlets before
running the engine.

Never service the air cleaner while the
engine is running. M647

Issued 6-99 Printed in U.S.A.



WARNING: Some illustrations in this
manual may show guards or cover panels
removed for purposes of clarity.

Always replace guards and cover panels
before operation. M648

Ensure that all guards and shields are properly
installed.

Disconnect the negative battery cable before doing
any maintenance or repair on electrical circuits.

Disconnect the negative battery cable on internal
combustion handlers.

Do not run the engine in a closed environment
without proper exhaust ventilation.

Electrical Safety

Always turn engine OFF before servicing the
machine.

Disconnect the negative battery cable before
servicing the electrical system or when welding on
the machine.

WARNING: Batteries give off fumes that
can explode.

Be sure the battery area is well ventila
(clear of fumes) should it become ne

to connect a jump battery or charge& 49

Do not smoke or use an open flame ne@qfattery.

aintenance

Check for battery leaks before st
xc eding.

work. Eliminate all leaks beforesS
@

Do not change a battery in 2°cjdsed area. Provide
proper ventilation to gu&gainst an accidental

explosion. Leave the b& box open or remove the
battery from the UW rease ventilation.

Never use a metal object to check the battery charge
by arcing across the posts.

Hydraulics Safety

WARNING: Oil under pressure can cause

serious cuts or injury. M650

Exercise extreme care when working around
pressurized hydraulic systems. Do not work on a
hydraulic system while the engine is running or
pressure is still in the system. Ensure all pressure is
relieved from the system before performing
maintenance.

Bur 7-88740
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Fluid escaping under pressure from a very small hole
can be almost invisible and still have enough force to
penetrate the skin. Use a piece of cardboard or
wood to search for suspected pressure leaks. Do not
use your hands. If injured by escaping fluid see a
doctor at once. Serious infection or reaction can
develop if proper medical treatment is not
administered immediately.

Stop the engine and be sure all pressure in the
hydraulic system has been relieved before removing
panels, housing covers, or caps. Move the control
levers back and forth and slowly loosen and retighten
hydraulic tank filler caps to relieve trapped
pressure. Do this before loosening any hydraulic
connections.

When making presgure checks, use the correct
gauge for the exp@pressure.

Serviceleanliness

It is e mely important to keep dirt and

cont nts out of component parts. Ensure that

a rts that are removed are thoroughly cleaned

hen covered to keep out unwanted dirt. Keep

new parts in their original containers until you are
ready to install them.

If fluid or electrical lines are disconnected, ensure
that both mating surfaces are cleaned, covered, and
correctly marked. As soon as the line is
disconnected, cap, plug or tape both the line and
opening. This will ensure proper reconnection and
prevent system contamination.

Filters and covers have been provided on the
machine to keep the machine systems clean and
working at peak efficiency. Keep all panels, filters,
and covers installed during operation. Damage to
components can occur if exposed to dirt and
contaminants.

Perform filter and lubricant replacement at scheduled
intervals or earlier. Severe damage can occur if
internal components are exposed to dirt and
contaminants.

Issued 6-99 Printed in U.S.A.
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Removal and Installation

WARNING: Improper maintenance can be
hazardous.

Read and understand SECTION 1001 -
SAFETY AND GENERAL INFORMATION
before performing any maintenance, service,
or repairs. M622

Use a systematic procedure to locate and correct
problems.

Find the best checks to verify the cause of the
problem and conduct these checks in a logical order.

Do not skip around or perform the checks
incompletely. Take the time to perform the checks
properly.

Ensure that you tag all components that will not
immediately be reinstalled.

If a part resists removal, check to ensure that all
fasteners, lines, connectors, and adjacent parts are
not interfering with the part being removed.

WARNING: Danger of falling components.

Remember, the capacity of an eyebolt
diminishes as the angle between the
supporting members and the object
becomes less than 90 degrees.

W)
For heavy components , ensure that a suit l%\ﬁﬁfng
device is used. Never support heavy compo§ents by
using a lifting device alone. Ensure thgka?blocking
device is installed that can suppo | weight of
the assembly being worked K ever leave
components suspended froméﬂfting device for
any longer than it takes to inst®ll blocking. Do not

leave heavy components in a position where they
could shift position or fall.

. . . '
When removing shims, wire the shim pack together
and identify on a tag where the shims came from.
Keep any shims flat and clean until they are ready for
use.

Ensure that the holes in gaskets correspond with the
!ubricant passages in the mating parts. An
improperly placed hole can cause serious damage.

Bur 7-88740

L
Eyebolts and brackets must never be bent Q)\
and should only have stress in tension. [ b

Disassembly and Assembly

WARNING: Improper maintenance can be
hazardous.

Read and understand SECTION 1001 -
SAFETY AND GENERAL INFORMATION
before you perform any maintenance,
service, or repairs.

A

Read the specific service procedures for the
components you will be working with before

beginning repair. M651

Ensure that similar subassemblies are kept separate
from each other if they are disassembled at the same
time. Some parts are especially machined so that
they can only be used as a sef, These paris are
commonly all marked with th e serial number
and a letter code, and shoul used or disposed of
together.

L4
Use all new locking @s when you reassemble a

component.

Make sure th @%arts are cleaned and thoroughly

inspected being reassembled. This prevents
worn of ed parts that are removed from being
reinst

%o ensure that nothing has been overlooked.

ctionally check the component by operating the
ircuit or system.

Cc

Issued 6-99 Printed in U.S.A.



Hydraulic System and Component
Service

Never work on the hydraulic system while the engine
is running or when there is still pressure in the
system.

NOTE: Dirt in the hydraulic system will lead to
premature component failure. A clean, contaminant
free system is extremely important to the machine’s
proper function. Take extra care when working
around or on the hydraulic system to ensure its
complete cleanliness.

To keep contamination out of hydraulic system, clean
around openings and ports before removing lines or
components.

Flush the hydraulic system if you suspect
contamination. Contamination of the system can
lead to early component failure or possible major
system failure.

Inspect all sealing components (O-rings, gaskets,
etc.) when disassembling hydraulic components.

Replace all sealing components before reassembly
or reinstallation. ¢

Do not force hydraulic lines or tubing into fittings. Q
This may cause cross-threading of the fitting ‘
kinking or bending of lines and hoses, or imprqu

QO

Make sure that lines, hoses, and tubing ar@’\ alled
so that they do not rub or chaff on anyt
Inspect lines and hoses peno for proper
placement and for any unusual

S '

‘Q&’

connections that will leak.

Bur 7-88740
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Electrical System

Disconnect the negative battery cable before doing
any servicing of the electrical system.

Tag and secure electrical leads after removal to
ensure proper reinstallation.

Inspect all wiring for frays, broken connections,
damaged leads, and insulation that has worn through
before reconnecting it.

Check that correct fuses are installed before testing
an electrical system. This will protect the major
components from severe damage.

Perform a quick visual check of all electronic gauges
before full operation of the material handler. If an
incorrect reading occurs, ensure that the gauge is
reading correctly @re troubleshooting a major
component or sy@

0"0\’
Q
X
)
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GENERAL INFORMATION

This Service Manual has the maintenance and repair
instructions for the 689G Telescopic Handler.
Functional descriptions are given in each section as
an aid to understanding the repair of the major
systems of the 689G. Lists for Troubleshooting are
included at the end of each section.

The general specifications for the 689G are found at
the end of this section. Specific information for a
system is also found in the section for that system.

Scheduled maintenance procedures and lubrication
requirements are found in the OPERATORS

MANUAL.

A troubleshooting chart for each system is found at
the end of each section for that system.

A Table of Contents for each section is at the
beginning of that section.

The general safety rules are shown on the inside
front cover of this service manual. The 689G must be
operated according to the instructions in the
OPERATORS MANUAL. Additional Warnings are
given in the repair sections.

WARNING: Indicates an action or condition
that can cause injury to the operator or other

persons.
M711

that can cause damage to this mach
other equipment. \X/‘
X4

&&Qco |
AN

WARNING: /ndicates an action or cond@

712

Bur 7-88740

Product Identification Number
Plate (P.I.N.)

P.I.N. number data can be found on the Product
Identification Number (P.I.N.) plate. The model
number and P.I.N. number on the nameplate should
be referenced when ordering parts for the machine
and in any correspondence regarding the machine.

BD9BA008

Issued 6-99 Printed in U.S.A.
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RATED CAPACITY CHART

WARNING: Do not add to or modify the
689G. Any change to the 689G or its
equipment can change the lifting capacity.
The 689G must be rated as equipped and
the Rated Capacity Chart must show the new
capacity rating. See the rated capacity

chart. M595

The capacity of the 689G changes as the boom is
raised or extended. The Rated Capacity Chart is
found near the boom controls and shows the
capacity of the 689G at different load positions.
When loads are being moved, the operator must
refer to the Rated Capacity Chart. The rated capacity
of the 689G is also determined by the location of the
center of gravity of the load. The Rated Capacity
Chart defines the load capacity only when the 689G
is on a level and stable surface.

An angle indicator on the left front of the outer boom
shows the boom angle to the chassis of the 689G.
The boom angle is shown on the Rated Capacity
Chart by lines marked in degrees (deg) extending
away from the 689G. Curved lines on the Rated
Capacity Chart show the position of the load center
of the load, at various angles, as the boom is
extended. These lines are lettered A to F. These
same letters are installed along the operator’s side of
the boom. When the boom is extended, the boom
extension indicator (red arrow) will point at the letters
on the boom.

N\
\'00
RN

)
Case Corporation (O'Q
700 State Street ,&
O Racine, Wi 53404 O
USA ,‘
° 689G
B CAPACITY
a0 |- (  CHART
n o
- \ / A 48"/60"/72"
25 | Lo 3 Std & Q.A.
n N .
- o / B Carriage &
i “ip: A 48"sideTilt
L:' 2‘@—— Carriage
5 &: 20° i
- 15
li.. b
e - P ( . 9
o 10 jLBS i |y
o i
- §\§>\ 3000 Ji
| (LBS ]
5 , 1
i . O)=HO
o - o = et &
N B
o CASE
5 L1l : éiHDHI{IHIIHI y @
30'.15“ 25 F oo 1% o 5 o Load ratings per ASME B56.6-1992,
Tire inflation to be 65 PSI.
FORWARD REACH, FEET
UPl
BS98D08Y
RATED CAPACITY CHART
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The weight of the load must be known by the
operator before the load is lifted to make sure that
the load is within the capacity of the 689G as shown
on the Rated Capacity Chart. When the load is lifted,
the load is always raised with the boom retracted.
Raise the boom to the required angle so that the
boom can be extended to the point where the load
will be stacked. See the boom angle on the boom
angle indicator and find that angle on the Rated
Capacity Chart. Find the letter on the Rated Capacity
Chart that shows the extension of the boom
permitted for the weight of the load being lifted. The
point where the lines cross for the required boom
extension and the boom angle is the maximum lifting
capacity for those conditions.

Loads shown on the Rated Capacity Chart are based
on the load center being 0.6 meter (2 feet) above and
0.6 meter (2 feet) forward of the horizontal forks.

WARNING: Always raise the boomn with the

boom retracted. Raise the boomn to the angle

where the boom can be extended to the point

where the load will be stacked or lifted. Then

extend the boom to stack or lift the load.

When the boom is raised, the load center can
A move away from the 689G.

If the load is larger than the “standard” 48-
inch cube or if the weight of the load is not
evenly distributed, the weight of the load
must be less than the capacity shown on the
Rated Capacity Chart.

(b.
AW
6 ' 4
S
‘Q&

Bur 7-88750

WARNING: Raise the boom only when the
689G is on a stable surface. If the surface
breaks or the tires sink into the surface, the
689G can tip over. M593

WARNING: Your 689G may be equipped
with several different boom attachments.
MAKE SURE that the Rated Capacity Chart
you are using corresponds to the boom
attachment fitted to the 689G at the moment.

M594

MSQ%Q)\
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CAPACITIES AND SPECIFICATIONS

Engine Data

The specifications and tolerance details for engine repair are in a chart at the end of the engine section.

PERKINS Diesel 1004-4T

Power Rating @l 2400 MDIM ...ttt ettt e et e e e e eee e ee e e e e eeeeneeseeons 80 kW (108 hp)
NUMDEE OF CYIINABIS ...ttt ettt e e ettt et e e e ee et e et et eaeeeeeeeeee et eae e e ee e e eneeens 4
LTl aTo o o =T OO RO 1-3-4-2
LI 12T T SRRSO 12° BTDC
BOre and SIrOKE .....oiiiiiiiiiii e 100 x 127 mm (3.937 x 5.000 inch)
DISPIaCEMENT ... e Q ................ 4 litres (243 inch®)
Compression Ratio (’Q ..................................... 17.25:1
MINIMUM Ol PIrESSUIE ....eviiiiee ittt be e e e s s et e s e e e s nb e e n e e naneenensnnnes ?80 kPa (40 psi)
(at maximum engin%’ €d and normal operating temperature)
High idle speed Q ......................................... 2860 £ 2% rpm
.............................. 750 - 800 rpm
LOW 1dIE SPEEA ......eevvvceeeecieeeee ettt fé.ﬁ ...................
SHall SPEET.....vveeeereeeeeeeeier ettt @Q ................................................ 1750 - 1850 rpm
s
Thermostat A\
BEGIN 10 OPBN w.eeverreveeeeeeeeeeeee e ,g A ................................................... 77 - 85°C (170 - 185°F)
QJ .......................... 92 - 98°C (198 - 208°F)
Fully open \& ..................................
Ly
Valve clearance (cold) Q)\
................... 0.20 mm (0.008 inch)
18 1= TS SR U U TR PP OPP PP PP
Exhaust . C? ............................................................................. 0.45 mm (0.018 inch)
i i 10T ZRTTTTTTTTT T T WO Y PP PP PRI 8.5 liters (9.0 at)
Engine oil capacity................. '\ ...............................................................
Cooling System c.) 4 227 tors 24 a1
A TR TTT TR - RSP R RPPPPPEP PP EPRPPPRPRPPRPPPRTTE .7 liters
Capacity .....c.covveee & ........................................... 03 kPa (15 el
Pressure..........: N, ATTS TN U PPPP P
Fuel Tank
IV oo eeeeeteeaeeaeeeeeeeeseeeeseessssssseseeseesiiesiiiaseeeeeseesiiiiireerIieiissssesssrriieiiiiiiiiies 136 liter (36 gallons)
CAPACITY vovoereeeeeeierie e

TYPE OF FUBH oottt
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ELECTRICAL SYSTEM
3= (= T IR0 = Vo = R 12 volts, Negative ground
Alternator (Motorola),
Case Part NO. BO9538A ...t e e e e e e en e e e e e 62 amperes at 2800 rpm (hot)
Regulator is part of alernator. ..o No adjustments
Starter (Magneti Marelli), Part No.
10 teeth on pinion
L= T=1 =10 IR =Yo] =1 s [o 1 o OO Case Part No. 310467A1
2=t (= VA (01U = a1 117 I S SPPP PP PP PPN 1 (group 31)
maintenance-free
(070l el 7= 1 a1 (T gTo JE= T a1 0 =Y (=T ORI 1000 amperes
POWERSHIFT TRANSMISSION Q
Engine speed at torque 00
Converter stall \’ .......... 1750 - 1850 rpm
TOrquUE CONVEMET: TYPE oottt e et e e e e e e e e e e e e annees Q(O' ....................... Stator clutch
TranSmMISSION PUMP .uiiiieei et e e e e e e e ssnsre e e e e s enneneeeeas %‘Q ......... 60.5 liters/min (64 gt/min)
CONIOL VAIVE ..ottt e e e eneanea s Ren@nount under operator’'s compartment
Inch/brake CONErOl ......c..cccviiriiieeese e '\C) ...................................................... Pedal
OIL ‘A
TYPE: CASE e 6@ ...................................... Hy-Tran Plus (MS 1207)
Capacity, transmission only '{Q .................................................... 16.1 liters (17.0 qt.)
Capacity, transmission and cooling ...................... %Q) .................................................... 20 liters (approx. 21 qt.)
(b.
AX\&%PECIFICATIONS
RATIOS 0,; .
Gear Reduction, Total &9 ........................................................................................................ 19.31:1
Pinion and Ring Gear ............ ‘Q\&/ ............................................................................................................... 5.29:1
PIANBIANY GBS .........oieiiiieieieeee et ettt e e ee e e e e e 3.65:1
OIL
YD et ettt e e e e et e e SAE 90 EP
Differential CAMFIET ..........c.oviereiiiet e 8 liters (17 pints)
Planetary hub (E8CH) .........c.couiimiuiceee e 1.48 liters (2.5 pints)
Bur 7-88750
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WHEELS AND TIRES
Tire type, size, ply rating, and inflation PreSSUre ...........oooeoeeoeeeeeeeeeeeeeeoeeeeoe Refer to decal on machine
TOrqUE, WHEEBIINULS ...ttt ee e s et ee et 306 Nm (225 Ib ft)
STEERING SYSTEM
HYDRAULIC STEERING PUMP
Type Gear
DISPIACEMENL .......evoeeeeeeee ettt eee e s e e 28.5 cm® (1.74 inch3) per revolution
L0721 o= Lo7 1 | V7 SRS 50 liters/min (13.3 gpm) @ 2000 rpm

3000 psi (@ 21 MPa)
FLOW CONTROL VALVE - Controlled (Priority) flow to steering system

CONLrOl SPriNG PrESSUNE ......oveiviiieieeret ettt s OQQ .................. 690 kPa (100 psi)
Relief Valve Setting .....cccvevieiiieeecie e \’ ........................ 10.5 MPa (1500 psi)
STEERING CONTROL UNIT (O_

Y] = OSSP PP PSPPI @drostatic, Open-center, Non-load-reaction
[T o] (0= 1110 ) s I RO Q(b' .................................................... Hydraulic oil
Dlsplacement,()Q ........................ 292 c¢m?® (17.8 inch®) per revolution
Turns, StOP-t0-StOP ...ccvecviriiirieie e Q‘ .......................................................... 3.5 approximately
STEERING CYLINDERS (4) Q)‘

TYPE it '\QGJ .............................................................................. Double-acting
WHEEL ANGLES (Full Turn) Q)\

Inside Wheel......ccooovvimvimeiiiiininnnn, {6'6 .............................................................................................. 31 Degrees
Outside Wheel .........ccccoeveneeecen X C) ..................................................................................................... 24 Degrees
Toe-in, each wheel................ ,\ ............................................................... 0°15 feet maximum to 0° 0 feet minimum

&’&6
N
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BRAKE SYSTEM

ACCUMULATOR
Pre-charge Pressure (NitFOQEN) ......c.oocuiiieiieeeeeee e eeee ettt e e e e e eee e e e e e eeeeeaeens 475 psi (3.33 MPa)
VOIUITIE .ottt et e et e et e e s ae e e e e be e saeseeneeeneeeseeneeseeeseneesneeeeneeen 2788 cucm (170 cu in)
BRAKE VALVE
PISION SITOKE ...eeeeiiiieieie ettt s et e e e e e e e aaaa e e e e e s e nbeeeaeeansaeeaeeeennnsanens 9.1 mm (0.36 inch)
Accumulator Charging Limits Low Limit ......cooooiiiiiiii e, 550 - 650 psi (3.85 - 4.55 MPa)
FHGI LM+ttt et neeee s senseneneeeemenseaesensesensesansns e 1275 - 1325 psi (8.93 - 9.27 MPa)
Accumulator Charging Rate ........cceeeiiiiie e 7.57 - 12.1 liter/min @ 7 MPa

(8 - 12.5 gt/min @ 1000 psi)
Brake Pressure, MaXimUIM ......c..uoiiiiiiiieeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e eeeanan 400 - 450 psi (2.8 to 3.15 MPa)
11 (=T O 11 (=T ¢ =L PSR 100 micron (0.0039 inch)
SERVICE BRAKES 0’&
Friction Disc Replacement INeX .........ccooveiiiiiciiiiie i Groove depth less thSFP 0.13 mm (0.005 inch)

PARKING BRAKE-DISC

DHSC DHAMEBLET ...ttt e e e e e e e e et e e et e e e eene e e e e e ennaeaees

Bur 7-88750
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HYDRAULIC SYSTEM

HYDRAULIC SYSTEM
Hydraulic System, initial fill (2PProXimately) .........ooooeeeeoeeeeeeeeeee e e 104.4 liter (110 qt.)
HYAFAUNC TANK ...ttt e e e e e e e e e e e e e ereeeeaeeee e 54.9 liter (58 qt)
Normal operating TEMPEIATUIE ........ccueiieieie et e e et e e e e e e e eeae e 55 - 65° C (130 - 150°F)
Piston Pump
Type Variable Displacement Piston
Capacity @ 2520 MPM.....coouiiiirreiire sttt sttt b sttt s b e s beeee e e srasseeaeesaeanens 78.39 litres/min (20.5 gal/min)
DISPIacemMENT ... e 51.13 cm3 (3.12 inch3) per revolution
Relief Valves, Control Valve
BOOM & EXIENG ....eeieiiiee ettt ettt ettt e e e e e e e e e 17.6 - 18.3 MPa (2550 - 2650 psi)
Tilt & Frame LeVeliNg ....eocceeeeee et @ - 18.6 MPa (2600 - 2700 psi)
Aucxiliary (optional control Valve) .........ccccceviiiiiimin e 014.8 - 15.5 MPa (2150 - 2250 psi)
Relief Valves, Motion Control (boom and tilt) ........cccceeveiiiiniiinnniis ‘b\’ 21.9 - 22.2 MPa (3175 - 3225 psi)
Relief Valves, Dual Motion Control (boom extend) Q\\} ............ 20.5 - 20.9 MPa (2975 - 3025 psi)
BOOM AND EXTENSION SYSTEM Q(O'
Maximum lift height .....cooveree s 'CJQ) .................................... 40.2 ft (12.2 m) top of forks
Maximum below grade .........cccoceveevemeeiniinene e A\ ............................................................. 5ft3in (1.6 m)
Maximum reach ......ceeeeerecirierreciieee ey ‘ .................................... 25 ft 3 in (7.69 m) (face of carriage)
Range of boom (angle) .......cceeineenenieniicnn . 6?) ............................................................................. -15° to +69°

N 19t (5.8 m)

RAISE wooooeeeeeeveeeeeeeeeeeeesvesnenaesens \0 ............................................................................................... 11.77 seconds

LOWET e eeeeeeeeeeeeeee e e erennan \ ...................................................................................................... 10.65 seconds
EXIENG oooveeeeeeeeeeceeneeenesd G)' ......................................................................................................... 13.62 seconds

Retract ....ceceeveeeene. é,Q ............................................................................................................... 10.76 seconds
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TILT SYSTEM

Tilt angle with boom level
FOTWANT ettt a et ae et e et e et ese e et e e eeete e et eeeaseeeeee e e s eeeeeee s 83.5°
BACKWAIT ..o ettt ettt a ettt e et et e e s e eeeeeeeaeae e e e e e et e e e enean 27.5°
Qo] c= L {11 = g o =PTSRS 111°

Tilt speed at governed engine speed
17.1 seconds

L0171 o PSPPI PP PPN
1 T2 1o 41T U R U PSPPI 12.8 seconds
FRAME LEVELING
Angle articulation, SIAE 10 SIAE .......oouiiiiiii e ee e e e e e et e e 12°
TORQUE VALUES
Piston capscrew, extend CYIINAEr ..........cccoviiie i e 1225 - 1500 Nm (900 - 1100 Ib-ft)
Piston nut, boom lift CYHNAET.......ccoee e 680 - 7 m (500 - 550 Ib-ft)
Piston nut, carriage tilt CYINAET ..o 1 i& J 2 Nm (900 - 950 Ib-ft)
Piston nut, frame leveling CYIINAEr ............ooviiiiiieiiiecceee e - 600 Nm (360 - 440 Ib-ft)
Capscrew, mount bracket to end of extend cylinder ..........c.ccccveveiccninicceeneceenn. Q ..................... 149 Nm (110 Ib-ft)
CapsCrews, Wear SNOES .........coiiccicviieeciiee e e e e e e e e e e e Q(O' .......................... 109 Nm (80 Ib-ft)
Maximum clearance between boom , @
Sections and wear ShOES .........cooccieveeiicceec e A\ ................................... 1.5 mm (0.060 inch)

Bur 7-88750
Issued 6-99 Printed in U.S.A.



1002-11

DIESEL FUEL

Use No. 2 diesel fuel in the engine of this machine.
The use of other fuels can cause the loss of engine
power and high fuel consumption.

In very cold temperatures, a mixture of No. 1 and No.
2 diesel fuels is temporarily permitted. See the
following Note.

NOTE: See your fuel dealer for winter fuel
requirements in your area. If the temperature of the
fuel is below the cloud point (wax appearance point),
wax crystals in the fuel will cause the engine to lose
power or not start.

The diesel fuel used in this machine must meet the
specifications in the chart below or Specification
D975-81 of the American Society for Testing and
Materials.

Fuel Storage

If you keep fuel in storage for a period of time, you
can get foreign material or water in the fuel storage
tank. Many engine problems are caused by water in
the fuel.

Keep the fuel storage tank outside and keep the fuel
as cool as possible. Remove water from the storage
container at regular periods of time.

N
O
\ .

Specifications for Acceptable No@iesel Fuel

API gravity, Minimum .......ccccooiiiiiiir e

.................................................................. 34
Flash point, MINIMUM ....c.oioiieeeeeeee e & .................................................. 60°C (140°F)

Pour point, Maximum .......cccccooiiiiniiinniieeee e

Viscosity, at 88°C (100°F)

Centistokes Q‘

Saybolt Seconds Universal ...........cccoeeeinennen.

Bur 7-88750

-20°C (-5°F) See Note above

026"0 (-15°F) See Note above
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