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1003-5

BS99A105

12. ENGINE 21. PLANETARY WHEEL END (BOTH SIDES)

13. TRANSMISSION 22. REAR AXLE

14. HYDRAULIC PUMP 23. FUEL TANK

15. HYDRAULIC DRAIN MANIFOLD 24. HYDRAULIC TANK

16. PRIORITY VALVE 25. FRAME LEVEL CYLINDER

17. FRAME LEVEL/FORK TILT MANIFOLD 26. FRONT AXLE

18. BATTERY 27. CARRIAGE TILT CYLINDER

19. BOOM LIFT CYLINDER (BOTH SIDES) 28. CROWD CYLINDER - LOCATED INSIDE BOOM ASSEMBLY

20. TILT COMPENSATION CYLINDER

Major Components (lllustration 2 of 2)

Bur 7-16090 Issued 11-99 Printed in U.S.A.
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ENGINE AND TRANSMISSION REMOVAL AND
INSTALLATION
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TROUBLESHOOTING, ENGINE

PROBLEM

POSSIBLE CAUSE

Engine will not start and the starter does not rotate

Fuse is defective

Batteries discharged

Battery cable connections loose or disconnected
In-line line fuse to starter fused

Faulty starter relay

Ignition switch defective

Starter solenoid or starter defective

Engine will not start and the starter does rotate

Empty fuel tank

Air in fuel system

Clogged fuel filter

Fuel solenoid at fuel pump defective
Intake air system restricted
Contaminated fuel

Engine difficult to start and has poor and irregular
performance

Low battery power

Batteries discharged

Battery cable connections are loose or corroded
causing the starter to turn too slowly

Oil viscosity too high for cold (winter) conditions
Fuel line blockage due to wax separation in winter
Incorrect valve clearance

Defective fuel injectors

Defective turbocharger

Air cleaner element restricted

Loose or badly adjusted throttle cable

Engine making excessive fumes

Lugging engine

Air in fuel system

Engine oil level too high

Air cleanerffilter plugged

Low compression due to poor condition of the valves
or incorrect valve clearance

Injection pump timing incorrect

Air leak between turbocharger and intake/exhaust
manifold

Multiple seal washers under injector nozzle
Injector nozzle malfunction

Faulty turbocharger

Engine running too cold

Injection pump overfueled

Bur 7-89701

Continued on next page
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4000-5
ELECTRICAL SYSTEM SPECIFICATIONS

SYSIEM VOIAGE ...ttt na et e e ne e n e n e 12 volts, Negative ground
ARBINATOT .. s 12 volt 65 amp, 62 amperes at 2800 rpm (hot)
2 FE 1 =Y YA (@ TU =T 1Y) TS 1 group 31 (“maintenance-free”)
1070 (o 0] £= T 141 o o V0 0T 01T =TSP 1000 amperes

Bur 7-16710 Issued 11-99 Printed in U.S.A.



4005-3

GAUGES AND SENDERS

Gauges and senders cannot be repaired. Gauges
and senders are replaced when they are defective.
The most common cause of failure is a bad
connection or defective wiring. There are no
adjustments. This section describes replacement
procedures. Before a gauge or sender is replaced,
make the following checks:

1. Make sure that the other gauges and electrical
circuits are operating correctly.

2. Make sure the battery is charged, correctly
installed and the cable terminals are clean and
tight.

3. Make sure the wires and connections to the unit
are tight and in good condition.

Gauge Replacement

Gauges are mounted on the gauge mounting plate
on the instrument panel mounting frame in the cab.
Access to the back of the gauge mounting plate is
required for gauge replacement.

1. Make sure KEY switch is in the OFF position.

2. Disconnect the battery ground cable from
battery.

3. Remove locknuts, screws, and gauge assembly
from the instrument panel mounting frame.

4. |dentify and tag gauge wires to be removed, so
that they can be connected again correctly.

5. Disconnect wires from gauge to be removed.

6. Remove nuts, lockwashers, mounting bracket,
and gauge from the gauge mounting plate.

7. Install replacement meter in the gauge mounting
panel. Make sure the gauge is in the correct
orientation for the operator.

8. Install mounting bracket, lockwashers, and nuts.
Secure gauge to gauge mounting plate.

CAUTION: Make sure that gauge wire connectors do
not touch wire connectors for other gauges, mounting
bracket, or bracket mounting nut. Install gauge wire
connectors so that the wires are not in tension.

9. Connect wires to the gauge terminals.

10. Install gauge assembly, screws and locknuts to
the instrument panel mounting frame.

11. Connect the battery ground cable to the battery.

Bur 7-89741

Fuel Level Sender

The fuel level sender is fastened to the surface of the
fuel tank with screws through the sender plate and
gasket.

WARNING: Fuel vapors are explosive. DO
NOT SMOKE. Make sure there is no open
flame or sparks in the vicinity. Do not make
sparks by using tools.

M657

1. Make sure the key switch is in the OFF position.

2. Disconnect the battery ground cable from the
battery.

3. Disconnect the sender wire.

4. Remove the screws that fasten the sender plate
to the tank.

5. Remove the sender.

NOTE: The float and float arm must have clearance
so that they can move without interference from the

side of the fuel tank.
/® FULL
POSITION

EMPTY
POSITION

BS98M156
1. ELECTRICAL CONNECTION 4. FLOAT ARM

2. PLATE 5. FLOAT
3. SENDER UNIT

Replacement Fuel Sender

Issued 11-99 Printed in U.S.A.
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INSPECTION AND TESTING OF ROTOR

STEP 26

s

ol

Touch the leads of the ohmmeter to the slip rings. The reading
must be 2.52 to 3.08 ohms. If the reading is not as specified,
a new rotor must be installed.

STEP 27

&

Touch the leads to each slip ring and the shaft. If a reading
shows continuity, a new rotor must be installed.

Bur 7-49250

STEP 28

B9064433M

Use a dial indicator and measure the runout of each slip ring.
If the runout is more than 0.002 inch (0.05 mm) a new rotor
must be used or use a lathe to remove enough material until
the runout is less than specified.

STEP 29

B9064436M

Measure the diameter of the slip ring. The diameter must not
be less than 1.055 inch (26.8 mm).

Issued 5-95 Printed in U.S.A.
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STEP 53

Install the voltage regulator and the brush holder. Be careful
not to damage the brushes.

STEP 54

, B8971625M
Install the screws and flat washers and tighten the screws.

STEP 55

Install the fan.

Bur 7-49250

STEP 56

Install the pulley and the tapered bushing.

STEP 57

Install the lock washer and start the nut onto the shaft.

Issued 5-95 Printed in U.S.A.



5001-3
STEERING SYSTEM SPECIFICATIONS

STEERING CONTROL VALVE

LY <L ISP PP Hydrostatic, Open-center, Non-Load-reaction
0] o] g ez= i o] BT P PP PPPR Hydraulic Oil
D1 o] F=ToT=T 0 g =T o | SO PSP PRPRT 231.2 cm3(14.1 in®) per revolution
Steering Relief PreSSUIE. .....cc.uiii ettt 14986 kPa, 150 bar (2175 psi)
CONLrol SPrING PrESSUTE ...coiiiiiiiiiie ettt ettt ettt sb b e e s be e e s ne e e eseeaeaneeeeans 1598 kPa, 16 bar (232 psi)
Turns, Stop-t0-Stop (iN 4 Wheel STEEING) ....eeii i ne e e 3.5 turns
TURNING RADIUS

1 E] (o LI (13T C ) PSPPSR VPRSPPI 180 cm (71.0in)
O 015 o [N (512151 C ) PR PRP R PTRR 414 cm (163 in)
INSIAE (BBBG XR) .. neeeeeeee ettt ettt ettt ettt et e e e he e e e bt e e e st e e e sase e e aae e e s eabe e e aabee e neeeabeeernnneesaneeas 196.8 cm (77.5in)
OULSIAE (BBBG XR) ....ueeeieueteeeteeeiee ettt e et e st e e e et e e e e bt e e sbee e s aee e s aaee e e aabeeaseeeeanbeeesaseeaaaseeesabeeeaanreeesanen 429 cm (169 in)
HYDRAULIC STEERING PUMP

*Uses the main pump system

STEERING CYLINDER

L <L ISP PPRPPR Double-acting
WHEEL ANGLE (FULL TURN)

INSIAE WG ...ttt e e e et e e e s st e e e e e s mnr e e e e e e ne e e e e e samseee e e s e aneeeeeeaannbneeessanreeeeenannee 40°
OUESIAE WNEEI ...ttt e h et ettt e he e e e bt e e e he e e e aee e e ame e e easbe e easee e e ne e e e aseeeeneeeenbeeeanbeeseneeasn 28°
TOB-IN, BACKH WREEL... . ettt et e e ettt e e e e e et et e e e e ses b e eeeeeessannaaeeeessssnnsaaesessasannanesssnnnn 0°xx
TIRES

1= PP TP RO 13.00 x 24 12 ply
(o o= 111o] o [T PP P PP OPPPRPTRPPPPRRN All
Tire Pressure SPeCIfiCaION. ......cuei ettt s e e s ebe e s r e e s aneeean 448 kPa, 4.5 (65 psi)
Lug NUt SPeCIfiCatiON.......eiieee et see e ear e eane s 619 Nm (442 pound-feet)

Bur 7-89760 Issued 11-99 Printed in U.S.A.
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STEERING SELECTOR VALVE
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SECTION INDEX - POWER TRAIN

Section Title
Section Number

HOW TEWOTKS .t R R R R R R Rt R R 6000
Removal and Installation of Power Train COMPONENTS ..........ceuiriiiiiesiririe ettt es 6001
Transmission Specifications and TroUBIESNOOTING ........vovivieiiiuiiiiiii s 6002
DIIVE AXIE ...t R R Rt Rt n e 6004
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6001-5

- - 7. Remove the two 100 mm (4.0 inch) long studs.
WARNING: Use acceptable lift/support Apply Loctite 242 to the remaining two bolts (8)

equipment that is capable of handling the with washers (7). Install the bolts and tighten to
weight of the transmission. 61 Nm (45 ft-Ib).

M693

8. Place a washer (5) on each bolt (4) and apply
Loctite 271 to the bolts. Install the bolts through

Transmission Installation transmission mounting brackets (6) on each side

1. Attach transmission to acceptable lift/support of the transmission. Tighten the bolts to 150 Nm
equipment. (111 ft-Ib).
2. Move the transmission into position so that it can 9. Install access cover. (See page 6001-3)
be attached to the engine. 10. Reconnect front and rear drive shafts to the
3. Align the transmission with the two 100 mm (4 transmission.
inch) long studs that were installed in the engine 11. Remove the lifting equipment and supports from

flywheel housing during the removal procedure.

. ® the transmission and engine.
Slide the transmission onto the studs.

12. Connect the hydraulic hoses to hydraulic pump

4. Insert a rod or screw driver 152 mm to 203 mm using tags installed.

(6.0 inch to 8.0 inch) long through flywheel _ N
access hole and align with transmission drive 13. Connect any electrical wiring that was
plate holes. (See page 6001-3.) disconnected during the removal procedure.

14. Fill the transmission with fresh transmission oil.
Refer to the Operators manual for required type
and quantity.

NOTE: For steps 4-7 see Transmission/Engine
Assembly diagram on page 6001-4.

5. Apply Loctite 242 to eight bolts (2) and install 15
through the flywheel access hole on the engine
to secure transmission drive plate to engine

. Start the engine and check for leaks and test the
operation of the transmission. Repair as

. g necessary.
flywheel. Rotate engine by hand until holes are
aligned to allow installation of bolts. Tighten to 16. Install deck plates and hood assembly.
122 Nm (90 ft-Ib). 17. Remove boom stop and stow it on the floor
6. Place a washer (7) onto each bolt (8). Apply behind the operator’s seat.

Loctite 242 to each bolt and install them through Refer to the Transmission Maintenance and Service

the transmission mounting flange and into the manual which has been provided with your 686G,

engine. Tighten the bolts to 61 Nm (45 ft-Ib). 686G XR, and 688G Series 2 Service Manual Kit for
disassembly and assembly procedures.

Bur 7-16730 Issued 11-99 Printed in U.S.A.



6004-3
AXLE SPECIFICATIONS

Axle Mounting BOI tOrQUE ......eeeiiiiieee et e e nnr e 756 Nm (540 pound-feet)
RATIOS

LT T T=To (Wi o] T oY - | H PR PRURUPTUPPRURR 19:09:1
[ TaTe] gl Tale [ a1 o To l C 1TV TSRS 3:18:1
[ EoTa 1= = TV G T=Y 1= PP UUSP USRI 6:0:1
OIL

Y/ o1 TP RPRPP PP SAE 80W/90W EP
REAR AXLE

Center Bow! (differential Carrier) ..... ..ot 6.6 liters (7 U.S. quarts)
Planetary Wheel @NAS .........veiiii e e e 0.9 liters (1 U.S. quart)
FRONT AXLE

Center Bow! (differential Carrier) ..... ..ot 6.6 liters (7 U.S. quarts)
Planetary Wheel @NAS .........veiiii e e e 0.9 liters (1 U.S. quart)

Bur 7-16740 Issued 11-99 Printed in U.S.A.



. END PLUG
O-RING

. SPRING

. SPOOL

. HOUSING
. SEAL

oUA®N =

Bur 7-16750

7. CUP
8. RETAINER ASSEMBLY
9. SHIM

10. SPRING

11. SPRING

12. SPRING

Brake Pedal and Brake Valve

13
14
15
16
17

. PISTON

. BOOT

. BRAKE PEDAL
. CAP SCREW

. WASHER

Issued 11-99

7000-5
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HYDRAULIC SYSTEM- HOW IT WORKS

Operation

The hydraulic system has one hydraulic pump and
reservoir. As the engine turns the hydraulic pump,
the vacuum at the pump inlet draws the hydraulic
fluid into the pump. Piston action of the pump forces
hydraulic fluid out of the pump under pressure to the
manifold of the priority valve. Hydraulic oil flows
through the priority valve waiting on one of the valve
functions to be operated.

The hydraulic fluid continues from the priority valve to
the brake circuits and the steering circuits. Without
any valve functions being operated, steering not
turned nor the brakes being pressed, the hydraulic
pump destrokes to maintain an output at a control
differential pressure of 550 psi. When the pump is on
stroke, the hydraulic fluid returns to the hydraulic
tank.

Hydraulic System Pressure

WARNING: Hydraulic oil under pressure

can cause serious injury. Be sure system is

A relieved before disconnecting hydraulic
fittings.

M650

The hydraulic system is pressurized when the engine
is running. Pressure is relieved when the engine is
turned off, however, there will be pressure remaining
in the hydraulic cylinders. Before working on
hydraulic cylinders, turn the engine off and relieve the
pressure from the cylinders. Make sure the cylinders
are supported prior to any repairs.

Bur 7-16760

Hydraulic Pump

The Telescopic Handler uses a variable
displacement pump with a load sensing and pressure
compensating feature. The pump will deliver only
enough fluid to satisfy load sense pressure difference
of 550 psi. The pump will cut-off at 3045 psi
maximum.

Frame Level And Fork Tilt Manifold

This manifold contains hydraulic, piloted valves,
which control the frame level and fork tilt functions.
Fluid is metered to cylinders in proportion to the
hydraulic pilot signal supplied from the joystick. The
manifold also contains counterbalance valves, which
allow the auto-level feature to function. This manifold
is the central collection point of the load sense
signals.

1. MANIFOLD
2. CAP SCREWS
3. MOUNTING HARDWARE

4. PROPORTIONAL VALVES
5. CARTRIDGE VALVES

Manifold

Issued 11-99 Printed in U.S.A.
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TROUBLESHOOTING, HYDRAULIC PUMP
PROBLEM POSSIBLE CAUSE

The pump makes too much noise Air in the hydraulic system

The bearings or gears are damaged

Low oil level in hydraulic tank

Wrong oil

Supply hose twisted or has a restriction

Relief valve is set wrong or is defective

Breather or fill screen on hydraulic tank has a restriction
Pump is loose or not installed correctly

Low hydraulic pressure Relief valve is set wrong or is defective

Flow regulator valve is defective

Leak inside hydraulic cylinder

Worn or damaged hydraulic pump

Air in the hydraulic system

Supply hose twisted or has a restriction

Low oil level in hydraulic tank

Wrong oil

Breather or fill screen on hydraulic tank has a restriction
Pump assembled wrong

Pump has leaks Loose fittings or damaged seals
Housing cap screws are loose
Pump housing damaged

Worn seals and pump shaft

Pump is too hot Relief valve is set wrong or is damaged

Flow regulator valve is defective

Worn or damaged hydraulic pump

Air in the hydraulic system

Wrong oil

Breather or fill screen on hydraulic tank has restriction
Pump assembled wrong

Restriction in hoses to pump

Hydraulic pump wears faster than normal Dirt in hydraulic system

Wrong hydraulic oil

Relief valve is set wrong

Cavitation from restriction in inlet hose
Pump drive is not aligned correctly

Pump is not installed correctly in its mount

Bur 7-17210 Issued 11-99 Printed in U.S.A.
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front of machine ﬂ

COMPENSATION

PRESSURE ADJUSTMENT STANDBY PRESSURE

ADJUSTMENT

to "P" of

@—

& front of machine

BS03A219
HYDRAULIC PUMP PORT LOCATIONS

1. S-SUCTION LINE FROM THE HYDRAULIC TANK 4. L2 - DRAIN LINE TO THE HYDRAULIC TANK
2. B-TO P OF THE PRIORITY VALVE 5. M2 - PARKING BRAKE SWITCH (PRESSURE TEST PORT)
3. X-TO LS OF THE FRAME LEVEL/FORK TILT/AUXILIARY 6. TO P OF BRAKE VALVE

HYDRAULICS VALVE ASSEMBLY

The Hydraulic Pump is located at the front of the machine, on top of the transmission. Access the Hydraulic Pump
through the engine compartment by sliding the engine cover forward. The Hydraulic Pump is either at its standby
pressure (550 psi) or compensation pressure (3045 psi) settings for all functions except for the steering function
which is a load sense function.

Bur 6-49340 Issued 2-03 Printed in U.S.A.
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TROUBLESHOOTING, HYDRAULIC SYSTEM
686GXR PL.N. JFE0001848 AND AFTER - 688G P.N. JFE0003613 AND AFTER

OVERVIEW

1. The load sensing hydraulic pump is turned on or off
(to its compensations pressure setting of 3045psi or, to
its standby pressure of 550psi) by a load signal.

2. Standby pressure is measured with ALL functions in
neutral, and is the difference between pump outlet
pressure and “LS Gauge” (frame level/fork tilt manifold)
pressure.

3. There is a load signal line from the manifold section of
the frame level/fork tilt valve assembly (at the LS Pump”
port) to the hydraulic pump.

4. Every function load signal is prioritized and sorted in
this manifold by a series of 3 shuttles.

5. The signal line is either drained to tank (Opsi) or
blocked, which allows the signal pressure to increase to
the compensated pressure setting of the pump
(3045psi).

6. The only exceptions are steering (2175psi) and the
optional stabilizers which are true load sense circuits
and allow the pump to seek intermediate pressure
positions. If ANY other function is activated, the pump
goes to its compensated setting of 3045psi.

FAULT

ACTION & REMEDY

Telescopic handler hydraulic system appears weak. The
telescopic handler cannot pick up a known rated load at
load centers of 610 mm (24 inches).

ACTION 1: Check pressure at the hydraulic pump
M2 port with a 0 to 5000psi gauge. Pressure should
be 500 to 600psi at start up. Activate the hydraulic
lift function and high pressure stand by should be
3045psi.

REMEDY: Test the hydraulic system in accordance
with the following procedures.

CHECKS AND ADJUSTMENTS

PROCEDURES

PORT DATA:

M2 of the hydraulic pump.

PP2 of the drain manifold.

LS of the steering priority valve.
CF of the steering priority valve.

Pressure Reducing Valve of the main hydraulic manifold.

BR1 port of the main hydraulic manifold.

TOOLS REQUIRED:
3,000psi gauge.

5,000psi gauge.

13mm combination wrench.
6mm hex wrench.

7/32 hex wrench.

NOTE:
These tests are to be performed with the F-N-R in
neutral and the parking brake applied.

Bur 6-49340

Issued 2-03 Printed in U.S.A.
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TN T COMPENSAT TGN

CTL [NDER
BORE: 4.3"3 ROD: Z.Z3"

FORK TILT
STROKE: 20.38"°

(OPTICHAL Y

FRONT STAR[LITER

688G SERIES 2 HYDRAULIC SCHEMATIC
(OPTIONAL SINGLE JOYSTICK MODELS P.I.N. JFE0003613 AND AFTER)

(OPTIONAL

FRONT STABILITER

SIEER NG

CYLINGERS

BS03A240

Printed in U.S.A.
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FRAME LEVEL AND FORK TILT MANIFOLD
Disassembly

1. Unscrew and remove counterbalance cartridge
valves (5).

2. Remove and discard O-rings.

3. Remove cap screws (2) securing proportional
vales (4).

4. Remove proportional valves (4).

5. Remove and discard O-rings.

Assembly
1. Coat new O-rings with hydraulic oil position them
1. MANIFOLD 4. PROPORTIONAL VALVES on proportional valves (4).
2. CAP SCREWS 5. COUNTERBALANCE ) )
3. MOUNTING HARDWARE CARTRIDGE VALVES 2. Place proportional valves (4) on manifold (1).
Make sure that O-rings do not move or fall off.
Manifold 3. Secure proportional valve with cap screws (2).
Removal Tighten to 30 Nm (22 Ib-ft).
4. Coat new O-rings with hydraulic oil and install
WARNING: Hydraulic oil can be hot and can them on counterbalance cartridge valves (5).
burn. Allow the machine to cool down prior to 5. Screw counterbalance cartridge valves (5) into
repairs. M674 manifold (4). Tighten to 50 Nm (37 Ib-ft).
NOTE: Be sure to have a container, rags, and Installation
ab..sorbe"nt material available 'to ctapz"ure hydraulic 1. Attach manifold (1) to frame with mounting
fluid. Dispose of used hydraulic fluid in accordance hardware (3).
with established local procedures. Do not allow
hydraulic fluid to enter soil. 2. Attach hoses as noted in step 2 of the removal
procedure.

1. Shut engine off and allow to cool prior to repairs. _ ' '
Remove deck plates to access the manifold. 3. Start engine to bring hydraulic pressure up and

, check for leaks.
2. Tag all hoses for reassembly. Disconnect the

hoses from remaining adapters. Cap all hoses 4. Operate all hydraulic systems to ensure proper
and adapters. operation before operating machine.

3. Remove mounting hardware which secures
manifold (1) to the frame.
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HYDRAULIC CYLINDERS

This section applies to all cylinders on the 686G,
686G XR, and 688G Series 2 Telescopic Handlers.
Remove/Install and Disassembly/Assembly tasks are
similar for all cylinders. Differences will be noted in
applicable task steps.

Removal

WARNING: Do not attempt to work on the
hydraulic cylinders with the engine running.
Shut off engine and allow system to cool
before proceeding.

Do not attempt to remove hydraulic cylinders
without providing adequate support to the
boom and components. Boom may shift
when hydraulic cylinders are disconnected.

M695

Refer to Section 9, Boom, for the procedure to
remove and install the hydraulic cylinders.

HYDRAULIC CYLINDER REPAIR

Tear Down (General)

NOTE: Be sure to have a container, rags, and
absorbent material available to capture hydraulic
fluid. Dispose of used hydraulic fluid in accordance
with established local procedures. Do not allow
hydraulic fluid to enter soil.

1. Remove the cylinder and drain hydraulic fluid.
Thoroughly clean all dirt or other foreign
substance from openings, particularly at the
head.

NOTE: I/f excessive wear due to side-loads or
binding is a possibility, mark or note the piston and
head relationship to the rod and tube. This condition
will usually show up as a highly polished surface on
the piston and head 9¢° to the pin rotation axis.

2. Remove the head retaining device. See specific
procedures in Section 9, Boom, for the cylinder
being repaired.

3. Extend the rod until the piston “bottoms-out” on
the head. Gently tap the piston against the head
to drive the rod assembly out. Place the rod
assembly on a surface that will not damage the
chrome. Remove the piston locknut and separate
the piston from the rod. Slide the head off the rod
from the piston end.

4. Remove and discard all old seals.

Bur 7-16770

Inspection (General)

1. INSPECT ROD: There should be no scratches or
pits deep enough to catch the fingernail. Pits that
go to the base metal are unacceptable.
Scratches that catch the fingernail but are not to
the base metal, less than 0.5 inch long and
primarily in the circumferential direction are
acceptable provided they cannot cut the rod seal.
Chrome should be present over the entire
surface of the rod and the lack thereof is
unacceptable. In the event that an unacceptable
condition occurs, the entire cylinder must be
replaced.

2. INSPECT HEAD: Visually inspect the inside bore
for scratches or polishing. Deep scratches are
unacceptable. Polishing indicates uneven loading
and when this occurs, the bore should be
checked for out-of-roundness. Out-of-roundness
exceeding 0.007 inch is unacceptable. Check the
condition of the dynamic seals. In particular, look
for metallic particles embedded in the seal
surface. It is normal to cut the static seal on the
retaining ring groove upon disassembly. Remove
the rod seal, static O-ring and backup and rod
wiper. Damage to the seal grooves, particularly
on the sealing surfaces, is unacceptable. In the
event that an unacceptable condition occurs, the
entire cylinder must be replaced.
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(OXS)

5
/ >
D 0 (3
BS98N097
1. CHECK VALVE 7. SEAL 13. SEAL
2. O-RING 8. WEAR RING 14. WEAR RING
3. BACK-UP RING 9. BACK-UP RING 15. LOCKNUT
4. BACK-UP RING 10. O-RING 16. BLEEDER PLUG
5. WIPER 11. PISTON 17. ROD ASSEMBLY
6. HEAD 12. BACK-UP RING 18. TUBE ASSEMBLY

Frame Level Cylinder

Frame Level Cylinder Installation

NOTE: See photo on page 8006-11 for steps 1 and
2.

1. Position the cylinder into the frame weldment.
Use a hammer and driver, install pivot pin (5).

2. Install locator pin (3) and secure with cap screw
(4).
NOTE: See photo on page 8006-12 for steps 3 and
4.

3. Position top end of cylinder into upper weldment.
Use a hammer and driver, install pivot pin (4).

4. Install locator pin (5) and secure with cap screw
(6).

5. Reconnect hoses as noted in step 4 of the
removal procedure.

6. Remove blocking from front axle and frame stop
on each side of the frame.

7. Remove the boom block. Check hydraulic oil
level and add hydraulic oil as necessary.

8. Start the engine and operate the frame leveling
function. Check for leaks.

Bur 7-16770

Frame Level Cylinder Check Valve
Replacement

WARNING: Hydraulic cylinders support
heavy loads. Removal of cylinders may
cause weight shifts that can result in
personal injury. The machine must be
properly blocked on both the right and left
side to prevent weight shift and tipping prior
fo removing the frame tilt cylinder.

M696

1. Park the machine on a level surface, block the
boom, apply the park brake and stop the engine.

2. Place blocking between the front axle (6) and
frame stops (1) on each side of the frame. (See
photo on page 8006-11).

NOTE: Be sure to have a container, rags, and
absorbent material available to capture hydraulic
fluid. Dispose of used hydraulic fluid in accordance
with established local procedures. Do not allow
hydraulic fluid to enter soil.

3. Crack check valve (7) open to relieve pressure,
then remove the check valve. (See photo on
page 8006-12).

4. Coat seals on the new valve with hydraulic oil
and install check valve in the cylinder. Tighten to
41 to 47 Nm (30 to 35 Ib-ft).

5. Remove blocking from front axle, start the engine
and operate the frame leveling function. Check
for leaks.
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MOUNTED EQUIPMENT

Frame Leveling Circuit

WARNING: NEVER actuate the frame
leveling lever unless the boom is fully
A retracted and in the lowered position. The
frame must be leveled before raising or
extending the boom. M699

The frame leveling circuit permits the operator to
control the lateral angle of the frame so that the
telescopic handler is level when the wheels are on a
side slope. The shell of the frame leveling cylinder is
fastened to the frame of the telescopic handler and
the end of the cylinder rod is fastened to the front
drive axle. The axle pivots on the axle mount in the
center line of the telescopic handler. The frame
leveling circuit controls the angle of the frame to the
axle by extending or retracting the frame leveling
cylinder. The dual check valve (pilot operated) for the
frame leveling circuit prevents oil from leaving one
end of the cylinder until there is pressure at the other
end of the cylinder. This prevents cavitation and
permits smooth control of the lateral angle of the
telescopic handler frame. The motion control valve
also prevents movement of the frame if one of the
hoses breaks or if the control lever is moved when
the engine is not running.

Boom Assembly

This section contains the description and repair
procedures for the Boom Assembly. The removal and
installation procedures for the hydraulic cylinders are
included in this section. The procedures for
disassembly and assembly of the hydraulic cylinders
are located in the HYDRAULIC SYSTEMS, Section
8, of this manual. The overall view of the 686G, 686G
XR, and 688G Series 2 Telescopic Handler is shown
on page 9000-4.

The boom assembly consists of the outer boom
section, intermediate boom section, inner boom
section, and the crowd cylinder. The boom assembly
pivots from the rear on two pins (8) near the rear of
the outer boom. The boom assembly is raised and
lowered by two boom lift cylinders (6) that are
fastened between the boom and the frame of the
machine. The boom is controlled by the joystick
controller in the operators compartment. The boom
components are accessed through the rear cover (7)
and the side covers (5) on the outer boom.

1. FRAME LEVELING CYLINDER

Bur 7-16780

2. DUAL CHECK VALVE

BS99A044

3. DRIVE AXLE
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BOOM COMPONENTS REMOVAL AND INSTALLATION

NOTE: The following procedure describes removal
and disassembly of the boom components without
removing the boom from the machine. The crowd
cylinder can be removed from the boom while the
boom is mounted to the machine. All of the wear
pads can be replaced or adjusted without
disassembly of the boom sections. The sheaves,

chains, and hoses can also be removed without
disassembly of the boom. The removal and
installation of the boom assembly as a unit on the
686G, 686G XR, and 688G is difficult due to its
weight and size. Do not remove the boom assembly
from the machine unless there is no other way to
complete the repair.

CROWD CYLINDER

Removal

1. Start the engine and move the boom assembly to
the horizontal position. Fully retract the crowd
cylinder and stop the engine.

NOTE: Boom access covers are designed to protect
personnel from serious injury and to prevent
contamination of internal boom parts. Be sure the
telescopic handler power s shutdown before
removing covers and working inside of the boom.
Never place fingers or hands in boom access holes
while the handler is operating. Replace covers after
maintenance or service work has been completed.

2. Remove side cover (5) (See page 9000-4) from
the outer boom. Remove the cover (1) from the
rear of the boom. Remove the three cap screws
(2) that hold each cylinder mount block (1, See
Cylinder Mount Block) to the intermediate boom
through the two rectangular access holes in the
outer boom.

1. REAR COVER BPOBNOT4

2. CAP SCREWS

Outer Boom

Bur 7-16800

1. CYLINDER MOUNT BLOCK

Cylinder Mount Block

3. Start the engine and extend the boom
approximately 1.3 m (4 feet). Stop the engine.

NOTE: Be sure to have a container, rags, and
absorbent material available to capture hydraulic
fluid. Dispose of used hydraulic fluid in accordance
with established local procedures. Do no allow
hydraulic fluid to enter soil.
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EXTEND CHAIN TOOL
1. Select a 10 to 12 feet long rod 0.375 to 0.50 inch 2.Drill a small hole through the pin to
in diameter and weld a 0.25 inch pin to one end. accommodate a cotter pin. This will hold the
The pin should be small enough to allow extend chain securely during installation.

insertion into one end of the extend chain that
has been disconnected from the chain anchor.
Weld a “T” handle to the opposite end.

| |=.25”
s R
¥ a7 i
R
§ | &
*
- 10-12’
BS98N103
Extend Chain Tool
Extend Chain Installation 6. Remove and discard self-locking nut (1) and
align chain anchor rod (2) with hole in mount
1. Attach the replacement chain to the extend chain bracket. Pull the extend rod through bracket and
tool and secure with a cotter pin. install a new self-locking nut (1). Tighten to 115
; Nm (85 Ibs-ft).
2. Insert the replacement chain through front of
inner boom section. Use a pry bar through side 7. Start the engine. Extend and retract the boom to
access hole to gently lift crowd cylinder so that make sure that the chain is operating smoothly
the chain can be slid under crowd cylinder. and there is no excess slack.
3. Make sure that chain lays flat and does not twist 8. Install rear cover, side cover, and front cover.
or kink.

Cleaning and Inspecting Chains

1. Clean the chain in solvent, then dry, using low

4. Align the chain with the chain anchor (9). pressure compressed air.
Remove and discard cotter pin from the chain
tool and slide the chain off. Remove the tool from
the boom and attach the extend chain (5) to
chain anchor (9). Insert anchor pin (8) and install
new cotter pin (7).

NOTE: See diagram on page 9005-12 for steps 4-6.

2. Place the chain in a pan of SAE 40 engine oil or
chain and cable lubricant. Soak the chains in the
oil for a minimum of 8 hours to ensure correct
lubrication of the pins and links.

3. Dispose of used solvent and oil or lubricant in

5. Allow enough slack to attach other end of extend accordance with established local procedures.

chain (5) to chain anchor (6). Insert pin (4) and
install new cotter pin (3) to secure extend chain
(5) to chain anchor (6).
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CONVERSION TABLES - TABELLE DI CONVERSIONE - UMRECHNUNGSTABELLEN

TABLAS DE CONVERSION - TABLEAUX DE CONVERSION

Units of pressure - Unita di pressione - Druckeinheiten 5
Unidad de presion - Unités de pression: 1 Atm=1 bar=~10°> Pa=14.4 Psi
Units of weight - Unita di peso - Gewichtseinheiten Units of torque - Unita di coppia - Drehmomenteinheiten
Unidad de peso - Unités de poids Unidad de par - Unités de couple
N daN kN kg Ibs Nm daNm kNm kgm Ib-in
iN 1 0,1 0,001 0,102 0,225 1Nm 1 0,1 0,001 0,102 8,854
1daN 10 1 0,01 1,02 2,25 1daNm 10 1 0,01 1,02 88,54
1kN 1000 100 1 102 225 1kNm 1000 100 1 102 8854
1kg 9,81 0,981 0,00981 1 2,205 1kgm 9,81 0,981 0,00981 1 86,8
1lb-in | 0,1129 | 0,01129 [0,0001129| 0,01152 1

TIGHTENING TORQUES - COPPIE DI SERRAGGIO - ANZIEHDREHMOMENTE

PARES DE TORSION - COUPLES DE SERRAGE

Unit - Unita di misura - MeBeinheiten - Unidad de medida - Unités de mesure: Nm
TYPE OF BOLT - TIPO VITE - GEWINDE - TIPO DE TORNILLO - TYPE DE VIS

SIZE OF BOLT

A UBENMASS 8.8 10.9 12.9
;%ns"sgg chsmmu.o Normali Normali Normali Normali Normali Normali
+ Loctite 242 | + Loctite 270 | + Loctite 242 | + Loctite 270 | + Loctite 242 | + Loctite 270

g | Mext 9,5-10,5 10,511,5 14,3157 15,2-16,8 16,2-17,8 18,1-20,0
§g M8x 1,25 23,8-26,2 25,6-28,4 34,2-37,8 36,7-40,5 39,043,0 43,7-48,3
Og | M10x15 48-53 52-58 68-75 73-81 80-88 88-97
§ 5 M12x1,75 82-91 90-100 116-128 126-139 139-153 152-168
gg M14x2 129-143 143-158 182-202 200-221 221-244 238-263
8§ M16x2 200-221 219-242 283-312 309-341 337-373 371410
%g M18x2,5 276-305 299-331 390-431 428473 466-515 509-562
:-:g M20x2,5 390431 428473 553611 603-667 660-730 722798

T By [ m22x25 523-578 575-635 746-824 817-903 893-987 974-1076
g;’é M24x3 675-746 732-809 950-1050 1040-1150 1140-1260 1240-1370
58 M27x3 998-1103 1088-1202 1411-1559 1539-1701 1710-1890 1838-2032
© I M30x35 1378-1523 14731628 1914-2115 2085-2305 2280-2520 2494-2757
E | wmex1 25,7-28,3 27,5-30,5 36,2-39,8 40,044,0 42,8472 47,5525
g M10x1,25 49,4-54,6 55,261,0 71,5-78,5 78,0-86,0 86,0-94,0 93,0-103,0
o |m2x1,2s 90-100 98-109 128-142 139-154 152-168 166-184
%5 M12x1,5 86-95 94-104 120-132 133-147 143-158 159-175
29 | M14x15 143-158 157-173 200-222 219242 238-263 261-289
‘é’.g M16x1,5 214236 233-257 302-334 333-368 361-399 394-436
o |Mi8x15 312:345 342-378 442489 485536 527-583 580-641
ﬁg M20x1,5 437-483 475525 613-677 674-745 736-814 808-893
eF [M2x15 581-642 637-704 822-908 903-998 998-1103 1078-1191
§ M24x2 741-819 808-893 1045-1155 1140-1260 1235-1365 1363-1507
E M27x2 1083-1197 1178-1302 1520-1680 1672-1848 1834-2027 2000-2210
g [waoxz 1511-1670 1648-1822 2138-2363 2332-2577 2565-2835 2788-3082




Pulire accuratamente il pistone (S) e le sedi di

scorrimento e tenuta.

Sostituire ie guarnizioni OR (11) e (12) e gli anelli
antiestrusione (13) e (14), rispettando il senso di montaggio.
ATTENZIONE! Controllare attentamente il posizionamento degli
anelli antiestrusione (13) e (14).

Kolben (9) sowie Gleit- und Dichtungssitze sorgfaltig
reinigen.

O-Ringe (11) und (12) sowie die Halteringe (13) und
(14) auswechseln; dabei auf die Reihenfolge der Montage achten.
ACHTUNG! Position der Halteringe (13) und (14) sorgféltig

kontrollieren.
tos de deslizamiento y estanqueidad.

Sustituir las juntas OR (11) y (12) y los anillos

antiextrusion (13) y (14) teniendo en cuenta el sentido de montaje.
CUIDADO! Controlar atentamente el posicionamiento de los anillos

antiextrusion (13) y (14).
o de coulissement et d’étancheéiteé.
Remplacer les garnitures OR (11) et (12), les anneaux

anti-extrusion (13) et (14) en respectant le sens du montage.
ATTENTION! Controler soigneusement la position des anneaux

anti-extrusion (13) et (14).
@ braccio (3) il pistone (9).

ATTENZIONE!: Controllare che la sede del pistone
imbocchi la spina di arresto (A) interna al braccio.

Kolben (9) montieren.

ACHTUNG! Der Kolben muB den Anhaltestift (A) im
Inneren des Arms aufnehmen.
el piston (9).

CUIDADO! Controlar que el alojamiento del piston
encaje en la clavija de tope (A) dentro del brazo.

Limpiar minuciosamente el piston (9) y los alojamien-

Nettoyer soigneusement fe piston (9), les logements

Lubrificare le guarnizioni (11) e (12) e montare nel
Dichtungen (11) und (12) schmieren und Arm (3) und
Lubricar las juntas (11) y (12) y montar en el brazo (3)

Lubrifier les garnitures (11) et (12), puis monter dans le

bras (3) le piston (9).

ATTENTION! Controler que le logement du piston
s’emboite bien avec la broche d’arrét (A) a I'interieur du bras.

Montare le viti @ perno (10) controliando che siano
tutte dello stesso colore. Bianco: gioco 1 mm
Giallo: gioco 0,75 mm

Azzurro: gioco 0,5 mm.

Spalmare la filettatura con Loctite 270.

Die Stiftschrauben (10) einsetzen. Diese missen alle

Coppia di serraggio: 5+7 Nm
gleichfarbig sein. WeiB:  Spiel 1 mm
Gelb:  Spiel 0,75 mm

Hellblau: Spiel 0,5 mm.

Das Gewinde mit Loctite 270 schmieren.
Anzugsmoment: 5+7 Nm.

| EsP

Pasar en la rosca Loctite 270.
Par de torsion: 5+7 Nm.

Enduire le filetage de Loctite 270.
Couple de serrage: 5+7 Nm.

Montar los pernos roscados (10) controlando que sean

todos del mismo color. Blanco: juego 1 mm
Amarillo: juego 0,75 mm
Azul: juego 0,5 mm.

Monter les vis a tourillon (10) en contrdlant si elles sont

toutes de ma méme couleur. Blanc:  jeu 1 mm
Jaune: jeu 0,75 mm
Bleu ciel: jeu 0,5 mm.

19

0

© 000 00060 0 0 0O

w SPICER CLARK-HURTH

Inserire a filo del pistone (9) le molle (15) per
I’autoregolazione della corsa.

Den Kolben (9) und die Federn (15) zur Selbstregelung
des Hubs genau einsetzen.

Introducir a ras del piston (9) los muelles (15) para la
autorregulacion de la carrera.

Introduire, au fil du bord du piston (9) les ressorts (15)
pour I'autorégulation de la course.

Aiutare I'inserimento del pistone (9) con leggeri colpi
di mazzuolo in materiale plastico distribuiti lungo la
circonferenza.

Den Kolben (9) einsetzen; diesen dazu leicht mit
einem Gummihammer entlang seiner Kreislinie schia-
gen.

Facilitar la insercion del piston (9) con ligeros golpes
de martillo de material plastico distribuidos en toda la
circunferencia.

Accompagner I'introduction du piston (9) par de légers
coups de maillet en matiére piastique distribués tout le
long de ia circonférence.

Montare le molle (8) di ritorno del pistone (9).
ATTENZIONE! Usare molta cautela per non deforma-
re gli attacchi delle molle.

Die Ruckzugsfedern (8) des Kolbens (9) montieren.
ACHTUNG! Sehr vorsichtig vorgehen, um die Federn
am AnschiuB nicht zu verformen.

Montar los muelles (8) de retorno del piston (9).
CUIDADO! Tener mucho cuidado a fin de no deformar
las uniones de los muelles.

Monter les ressorts (8) de retour du piston (9).
ATTENTION! Faire trés attention a ne pas déformer
les raccords des ressorts.



Serrare in sequenza con il metodo incrociato, le nuove
viti (3) di ritegno dei perni snodo inferiore e superiore.
Coppia di serraggio: 128+142 Nm

| ITA

Entgegengesetzt und abwechselnd die Schrauben (3)
der unteren und oberen Gelenkstiften festschrauben.
Anzugsmoment: 128142 Nm

Apretar en secuencia con el método cruzado, los
tornillos (3) de retencion de las rétulas inferior y

superior.
Par de torsion: 128142 Nm

Serrer dans I'ordre, par le biais du mode croisé, les vis
(3) de fixation des tourillons d’articulation mfeneur et

supérieur.
Couple de serrage: 128+142 Nm
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@ Collegare il perno snodo (2) (Vedere «INSTALLAZIO-
NE CILINDRO DI STERZATURA»).
Lubrificare gli snodi con Molikote e montare il

coperchio parapolvere (1).

o Den Gelenkstift (2) anschlieBen (Siehe «GELENKZY-
LINDER INSTALLIERENS>).
Gelenke mit Molikote schmieren und den Schutzdek-

kel (1) abschrauben.

Conectar la rotula (2) (Véase «INSTALACION CILIN-
DRO DE DIRECCION=).
Lubricar las rétulas con Molikote y montar la tapa de
proteccion del polvo (1).

Brancher le tourilion d’articulation (2) (Vonr «INSTAL-

LATION DU CYLINDRE DE BRAQUA

Lubrifier les articulations avec du Mollkote puis
monter le couvercle anti-poussiére (1).
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Scaldare in olio il cuscinetto a circa 100°C ed infilare
sul doppio giunto cardanico (4) la bussola completa

(13)

Lager in Ol auf ca. 100°C erhitzen und auf die
Doppelgelenkwelle (4) die kompiette Buchse (13)
schieben.

Calentar en aceite el cojinete a unos 100°C e
introducir en el semieje (4) el manguito completo (13).

Chauffer dans I'huile a environ 100°C le palier puis
enfiler sur le joint de cardan double (4) la douille
complete (13).

© 0 0 ¢

Infilare il doppio giunto cardanico e serrare i grani
superiore ed inferiore (2).

Coppia di serraggio: Max. 15 Nm.

NOTA. Per il doppio giunto cardanico con bussola, centrare la

punta dei grani di ritegno nella cava.
o Stifte (2) festschrauben.
Anzugsmoment: Max. 15 Nm

BEMERKUNG. Bei der Doppelgelenkwelle mit Buchse, Stiftspitze
genau zentrieren.
inferior (2).

Par de torsion: Max. 15 Nm.

NOTA. Para el semieje con manguito, centrar la punta de las
espigas de retencion en la ranura.
o supérieurs et inférieurs (2).

Couple de serrage: Max. 15 Nm.

NOTE. Pour le joint de cardan double a douille, centrer la pointe
des grains de fixation dans le creux.

Doppelgelenkwelle einsetzen und obere und untere
Introducir el semieje y apretar la espiga superior y la

Enfiler le joint de cardan double et serrer les grains

Avvitare i dadi (3) di bloccaggio dei grani (2) e bloccarli
con chiave dinamometrica.
Coppia di serraggio: 122 Nm

Muttern (3) zur Befestigung der Stifte (2) zuschrauben
und mit einem Momentenschiissel blockieren.
Anzugsmoment: 122 Nm

Atomnillar las tuercas (3) de bloqueo de las espigas (2)
y bloquearlas con llave dinamomeétrica.
Par de torsion: 122 Nm

Visser les écrous (3) de blocage des grains (2), puis
bloquer a I'aide d’'une clé dynamométrique.
Couple de serrage: 122 Nm

o
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Montare I'anello di ritegno (9) del gruppo bussola (13);
posizionare anche la guamizione OR (14).

Haltering (9) des Buchsenaggregats (13) montieren;
O-Ring (14) ebenfalls montieren.

Montar el anillo de retencion (9) del grupo del
manguito (13); posicionar también la junta OR (14).

Monter I'anneau de retenue (9) du groupe douille (13):
placer également la gamiture OR (14).

Spalmare con Loctite 242 le porzioni sporgenti dei
grani (2).

Mit Loctite 242 die herausragenden Stifte (2) schmie-
ren.

Pasar Loctite 242 en las partes salientes de las
espigas (2).

Enduire de Loctite 242 les parties saillantes des grains (2).
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Lubrificare la bronzina (18) e la sede della scatola
snodo (3).
Utilizzando I'attrezzo T7 montare la bronzina (18).

Das Bronzelager (18) und das Gelenkgehduse (3)
schmieren.
Mit einem Werkzeug T7 das Bronzelager (18) montie-

Lubricar la chumacera (18) y el alojamiento de la caja
de la rotula (3).
Montar la chumacera (18) utilizando la herramienta

Lubrifier le coussinet (18) et le logement du boitier
articulation (3).
A I'aide de I'outil T7 monter le coussinet (18).

Posizionare sotto la pressa la parte inferiore dell’at-
trezzo T9A e la ralla del cuscinetto esterno (8).

Unter einer Presse den unteren Teil des Werkzeugs
T9A und die Scheibe des auBeren Lagers (8)
positionieren.

Posicionar debajo de la prensa la parte inferior de la
herramienta T9A y la rangua del cojinete exterior (8).

Placer sous la presse la partie inférieure de I'outil T9A
et la crapaudine du palier externe (8).

Posizionare la parte superiore dell’attrezzo T9B e
pressare a fondo le raile nel mozzo portaruota (7).

Das obere Teil des Werkzeugs T9B positionieren und
die Scheiben in die Radhaiternabe (7) fest eindrucken.

Posicionar la parte superior de la herramienta T9B y
presionar a fondo las ranguas en el cubo portarruedas (7).

Placer la partie supérieure de I'outil T9B, puis presser a
fond les crapaudines du moyeu porte-roue (7).
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Lubrificare la superficie esterna dell’anello di tenuta
(17) e dell’anello centratore (16); montarli in sede
utilizzando I'attrezzo T8.

Die auBere Flache des Kolbenringes (17) und des
Zentrierringes (16) schmieren; die beiden Ringe mit
einem Werkzeug T8 montieren.

Lubricar la superficie exterior del segmento de
compresion (17) y del anillo de centraje (16); montarlos
en un alojamiento utilizando la herramienta T8.

Lubrifier la surface externe de la bague d’étanchéité
(17), et de I'anneau de centrage (16), puis monter
ceux-ci dans leur logement a I'aide de I'outil T8.

Lubrificare le sedi dei cuscinetti e posizionare sullat-
trezzo T9A il mozzo portaruota (7); posizionare la ralla

del cuscinetto interno (15).

NOTA. Controllare I'orientamento della ralla.

Die Lagersitze schmieren und am Werkzeug T9A die
Radhalternabe (7) posi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>