PARKING THE HANDLER

Precautions

* Avoid parking on slopes or near an excavation.

* Park on level ground and chock wheels.

* Avoid parking on roads or highways. If it cannot be avoided,
be sure to display waming flags during doy and flares or
flashing lights ot night.

* Position boom-head or attachment on ground; never leave
machine with boom in air.

* If parking on @ slope cannot be avoided, position the handler
at a right angle across the slope, stroighten rear wheels
and chock oll wheels.

Parking procedure

1. Using service brake, stop the handler in an oppropriate

parking areo. 6. Chock wheels as an extra precaution against rolling.

2. Move parking brake switch to “On” 7 Fll fuel tank to minimize condensation.

3 il formind/avese fever 36 et 8. Lock cab and install protective covers, if so-equipped.

4. Position boom-head or attachment on ground. 9. Disconnect batteries if unit is in an orea where

tompering is o risk.
5. Allow engine 1o cool ot idle speed for 3 to 5 minutes, stop
engine and remove ignition key.

*» Rear-wheel power steering is_provided to reduce operator = |t is imperative that the operator pradice maneuvering the
fatigue and to permit high maneuverability in close quarters. handler in a safe, open area to become thoroughly familiar
with steering response and clearance required for tail swing

and load when luming.

A WARNING

Be alert for any increase in effort needed to steer. If any
difference is noted, notify maintenance personnel
immediately. If power assist feature should fail for any
reason, [T WOULD BECOME VERY DIFFICULT TO STEER. For
this reason it is extremely imporant that you NEVER
TURN ENGINE OFF WHILE TRAVELING.

In the event power steering fails, stop as soon
os possible. Do not drve handler until problem has
been comected.
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Dioily or Shift (10 hour Moximum)
Lubwricotion & Maintenonce
(Servite at whichever interval oocurs first)

13, Engine Cronkeose Dipstick (evel honder and check level -

refill os required - pem 14 is filer copd ECH |
30. Fusel Filler Cap (Rl ot end of work shift 1o minimize
tondensotion) oF |

3l Hydraulic Retum Filter Condition Indicmion

{check indicator with ofl of nomal eperating

temperafure ond engine mnning of full throte -

replace filter element before by-pass indicotion i

reached o of leos! onnually) . |
34, Hydroudic Level Sight Gouges (level hondler, reron all

oiher cylinders and check sight gowges - wfill os required)  HF 1
35. Hydoulic Suction Filker (leploce filker element when

retum filter element & reploced - 1
41, Air Cleoner Bement Condition Indicotor (check for

thogged condition {red band showing) and tdean

of replace element s requined) - I

Weekly (or 50 Hour) Lubrication & Maintenance
(Service at whichever interval occurs first)
(include all previous periedic services)

ExtendRetroc! Coble Sheoves G 3
6. Boom Bottom, fromt Skde Beanngs (mdend boom fully

and lube ol weor paths - retroct ond extend boom fully

three fimes ond wipe eaess lube from beorings)

1 setion boom: MG 1
3 sertion boom: MG 4
1 Comioge Tift Cylinder Prvats G 1
&  Boom Hoist Cylinder Pivots [nc) 1
%, Compensating Cylinder Pivots G 1
10. Boom Heod/Comage Prvot G 1
Il Tires (check for domoge ond proper inflation) . 4
Standaed for 521 ond 514: 1300 x 14, 8 ply - 45 psi
Stondard for 5340-6 ond 5340-6T 1300 x 24, 17 ply - 85 psi
Optianak: 13.00 x 14 Rodiol - 70 pu
51205340 LoPro: 1IRT1S Rodiols (comman wheel),
11 Rodiator Al Cop (check level and refill os requived) - 1
1T Fuel filter/Woter Seposator (with Dioind (reploce elemen) - 1
1% Ouick Switch Losch G I
16, Leveling Cylinder Piwars G 1
9. Bamery {check teminals) - |
3. Tie Rod Ends G 1
3T Seeeing Cylinder Rod Prvots G 1
38 Sweeting Cylinder Borel Pivats G i
39, Boom Pivots i 1
40. Fronm Axle Pivars £ H
41 Rear Axle Pvor G 1
43, King Pins Hc] L]
Al End of First 50 Hours Only
13, Plonetary Denin Pllgs (ditinwhile draining differential} S
15 Differentiol Dhain Plug (drain and refill) SL |

At End of First 30 Days Only (250 Hours Maximum)
Lubrication & Maintenance

® Check tomue of ol ilems hsted in Torque Chant (pg 36)

A CAUTION

Service intervals are based on machine usage of 1500
hours annuolly. Use of your unit moy vary significantly
and you must adjust senvice frequency for your usage to
obtain moximum service life. Frequency headings in the
following schedule indicate o colendor limit and an
operating hour limit. Perform service at whichever interval
occurs first,

LUBRICATION & ROUTINE MAINTENANCE (continued)

Lube Symbol Mo. of
Puints

5 Weck (o0 250 Hour) Lubrcation & Maintenance
(Service of whichever interval occurs first)
{include all previous periodic senvices)

1. Boom Froni, ‘:’::{lr ond Side Side Beorngs (exend

boom fully and fube all wear paths - retron ond extend

boom fully thiee fimes and wipe extess lube from begsings)

1 section boom: M 4

3 section boom: MG 1
3. Boom Reor Slide Beorings (lube paths) MG 1

4. Boom Extend Cobles (theck adjustment ond odjus)

a5 fequired) - 1
6. Boom Front Bottom Slide Beorings {1o be pedformed

by experiented maintenance pesson - check for domage

and excessive weat - no wear permitted post bevel -

moximum ceanance of top beading 5 1/8 inch, shim o

replace o5 required; when these bearings require service,

thetk ol other slide bearings - shims afe 1/ 16 inth thick)

1 sechion boom: . 7

3 section boom N F
15. Engine O Filler (rephoce Aler element) .
18 Macuater Vokve (rubber cane an balom - check o be

sure cone is dear ond undamaged)
0. Drive Belts (thetk condition & replite os required) .
2. Engine Cronkcose Droin Plug (dmin and refill 1op leve)  EQ
21 Reor Hub Level Plug dtheck Tevel and refill as required) 5
4. Drive fode Livel Plig (check level ond refill as required) 5L
® Check towgue of all tems listed in Torque Chart (pg 34)

Ouarterly (or 500 Hour) Lubsication & Maintenance
(Service at whichever interval occurs first)
{include oll previous periodic senvices)

—d o —

1T Fuel Fitter/ Water separtates (with Droind (eploce element) - I
31. Hydrgulic System (we recommend that hydraulic fluid

be analyzed 1o determine condition - digin and el

reserdalr if required HF I
33, Hydroulic Resenoir Screen (remave. thean and install

when hydioulic oil is deained) - I

Semi-Annual (or 1000 Hour) Lubrication & Maintenonce
{Servite af whichever interval occurs first)

{include oll previous perodic services)
13. Reat Hub Crain Plug (drin ond refil - em 22 & il plugd 5L 1
15/17 Differertiol oned Planesory Drain Plugs (droin, fill to bevel, woil
§ mminutes and fill ko level ogain -tem 24 is fillevel plug) 5L 3
18, Front Axle Breother (cean or replore) B I
37, Hydwoulic Reserveir Breather Cop (dlean or replace) - I

Annugl {or 1500 Hour) Lubricotion & Maintenance
(5envice af whichever interval occurs first)

(include all previous periodic services)
12. Engine Cooling System (drain, flush and refill on basis
of perod suggested by anti-feeze manufaciurer) B |
31, Hydroulic Return Fiter (replsce filker element) - I

31 Hydmulic Systemn (unless fluid is anakyzed quarerdy 1o

determine degree of contamination, eservodr must be

dmined and refilled on on annual basis) HF |
33, Hydeoulic Resenvolr Sereen (remove, dlean ond insall

when hydrauls oil is dinined) . |
35. Hydroulic Suction Fiter {reploce filter element) - |

LUBRICATION ADVICE

* Apply a light coating of engine oil to all linkage pivat points.
* Clean lubrication fitings before lubricating,

* Intervals shown aore for nomal (8-hour day) usage and
conditions. Adjust intervals for abnomal usage and condtions.

* Drain engine and geor coses ofter operating when oil is hot.
* Check lubricont levels when lubricant is cool.

* Clean filter and air cleaner housing and reusable elements
#:mgi sﬁ.:urent or diesel fuel. Dry components thoroughly using lint
tee cloth.
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RECOMMENDED LUBRICANTS & CAPACITIES

APPLICATION SYMBOL | WHEN USED | GRADE | SPECIFICATION capacy”
' [
Boom Coble Adj Threads MY (moly lubel All Yeor . P/N 1440-3313
Boom Slide Bearing Paths MG {extieme pres. moly lube) I All Year NLGI #2 .
Lanine Fanlinn Suctem AR (anti-freeze) All Yeor &' Permanent 177 g5 oL
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Read and understand all manuals and instructional material
listed on cover, inside front cover and page 2 of this Manual
before starting, operating or performing maintenance
procedures on this equipment.

Operators of this eguipment must have successfully
completed a training program in the safe operation of this
type of matenal handling equipment.

Regardless of previous experience operating similar
equipment, the operator must be given sufficient
oppontunity to practice with the handler in o safe, open area
(not hozardous to people or property) to gain

operating skills and the proper “feel” for controls and
operating clearances required for safe, efficient operation.

The GRADALL Material Handler is equipped with a
right-side rear-view mimor. This mimor is intended as an
operator's aid ond does not replace the requirement for line-
of-sight. Certain jobsite and machine conditions may require
use of a signal person to help the operator.when picking,
placing or transporting o load. Never operate the handler until
you know pick-up point, line of travel ond landing point are
clear. Alwoys be aware thot objects.in mirors are closer thon
they appear.

WATCH FOR THESE SYMBOLS; THEY CALL YOUR ATTENTION TO SAFETY NOTICES

A DANGER
A WARNING
A CAUTION

This symbol indicates .an"extreme hazard which would
result in high. probability of death or serious injury if
proper precautions are not taken,

This symbol indicates a hazard which could result in death
or serious injury if proper precautions are not taken.

This symbol indicates a hazard which could result in injury
or domage to equipment or property if proper
precautions are not taken.

A WARNING

Operator must be seated with seot belt fastened, forward
reverse lever in “Neutral® pdsition, parking brake
applied and all hydraulic controls in “Neutral® before
starting engine,

* Make sure oll DANGER, WARNING, CAUTION ond
INSTRUCTIONAL DECALS are in place and can be read.
Clean or replacedecals as required.

» Ensure handlerds on a fim, level suface before lifting or
placingload: Hove surface leveled if necessary. Unit can tip
over if load is raised with handler on o soft or uneven
surface.

= Always look in the direction of travel. Reduce speed and
be especially careful when traveling in reverse and/or
tuming. Be aware of tail swing due to rear-pivot steering.

* If load or conditions obstuct view, use a signal
person when lifling, camying or placing a load.

* Loose clothing can get cought in moving maochinery and
can also cause accidental actuation of controls. Dress

propery for the job.

* Be alet to any unusual response to controls.
If unusual response is noticed, position handler in a safe
orea, lower forks fo ground, apply \paikingObrake, 'stop

engine and remove key from ignition switch. Tog steering
wheel 1o forbid operation and notify maintenance

personnel.

* Keep hands, gloves, shoes, control knobs and pedals clean.
Slippery controls can couse accidents. Keep o fim grip
on the steering wheel when traveling.

* load copacdities are based on load center being
within 24 inches from front vertical face of forks.

* Never service the handler with the engine running.

* Release trapped pressure before disconneding,
opening or removing any hydraulic component.

» Keep all windows and mimor(s) clean. Adjust mimor(s) as
required for maximum visibility, before and during operation.

* Never permit diesel engine to run out of fuel. Doing so
can cause severe domage.

* Whenever leaving the cab, perform stondard
shut-down procedure:

STANDARD SHUT-DOWN PROCEDURE

Posifion the handler in a sofe location, apply parking
brake, lower forks to ground, move all controls fo
“Neutral”, allow engine to run at low idle for 3 1o 5 minutes.
Stop engine and remove ignition key. Chock wheels.
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Hydraulic System Pressure Equal to Brake Line Pressure

RETURNLINE
PRESSURE
1 BRAKELINE
24 PRESSURE

] CONTROLLED
1 PRESSURE

To Brake Pedal

Return Line Pressure

Land “B”

FIGURE 4

Inlet Port From Pump

Orifice \

Reaction Chamber

Flow Thru Port

Schematic of Brake Valve in Manual Operation

RETURNLINE
PRESSURE

] BRAKELINE
2 PRESSURE

To Brake Pedal

Pressure Regulating Sleeve

is released. In drum brake systems,
this low pressure aids in preventing
air from entering the brakes:when
the vehicle is at rest. The residual
valve is removed.from models
designed for disc brake systems
because of the drag which would
develop in this type-of brake, even
at these relatively low pressures.
When force is applied to the
brake pedal, this force acts through
the. PRESSURE REGULATING
SPRING to shift the PRESSURE
REGULATING SPOOL restricting
the flow of oil at LAND “C” to build
up pressure when there is no
requirement for pressure to the
power steering or other hydraulic
device (Figure 3). As the pressure
builds up, a small amount of oil flows
through the ORIFICE and down
through the passage inside the
spool to the REACTION CHAMBER

(4)

Inlet Port From Pump

Flow Thru Port

(Figure 3). At the same time, oil
flows along a groove in the outside
diameter of the MANUAL BRAKE
ACTUATING SLEEVE into the
chamber ahead of the MANUAL
BRAKE ACTUATING SLEEVE
(Figure 2). Flow to the area ahead
of the MANUAL BRAKE
ACTUATING SLEEVE moves the
MASTER CYLINDER PISTON,
building up pressure inthe MASTER
CYLINDER which, in turn, builds
pressure in the brake lines. Pressure
in the REACTION CHAMBER
moves the SPOOL back a small
amount against the PRESSURE
REGULATING SPRING, and when
the hydraulic pressure balances
against the PRESSURE
REGULATING SPRING the
pressure is controlled to the
MASTER CYLINDER. The
ORIFICE controls the rate of flow to

|

Eie

i

FIGURE5

Qrifice

Manual Brake Actuating Sleeve

-

Check Valve

the REACTION CHAMBER; hence,
the rate of pressure increases and
stability of the pressure regulating
spool is controlled. Therefore,
system efficiency is maintained
since the power brake valve does
not momentarily take all of the fluid
from the pump. When the pedal effort
is released, the spring in the
REACTION CHAMBER returns the
pressure regulating spool to neutral.
This closes LAND “B” to pressure
and opens LAND “A” which allows
the oil ahead of the spool in the
REACTION CHAMBER to flow to the
return port as well as the oil ahead
of the MANUAL BRAKE
ACTUATING SLEEVE. The spring
inthe MASTER CYLINDER returns
the MASTER CYLINDER PISTON.

In case the downstream power
hydraulic system requires a pressure
that is equal to or greater than



Section 4 a

Assembly and Installation MERITOR..

f. Place removed plain half side gear on top as ChBCk Rotating Resistance

shown in Figure 4.10. Use depth gauge to ST -
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IX. Hydrostatic Transmission Pressure

Reason for Hydrostatic Transmission Pressure check:
Hydrostatic transmission pressure determines the drive power of the machine. Low drive pressure will result in less power.

Install a high-pressure (10,000 PSI) gauge, hose and adapter on the “M&” port at the bottom of the hydrostatic
transmission. See Figure 23. Apply the park broke and put the 2WD/4WD switch in “2WD". Move the shift lever to
“Forward” and run the engine at full throttle. The gauge reading should be 5,500 PSI. Adjust the POR valve. (located
on top of the hydrostafic fransmission) as necessary. See Figure 26. To adjust this relief valve, loosen‘the locknut and
tum the adjusting screw clockwise to increase pressure; counter-clockwise to decrease pressure. Move the gauge to
the “Ms" port of the hydrostatic transmission and repeat the procedure with the shiff lever in “Reverse”,

There are also high-pressure/anti-covitation relief valves on the hydrostatic transmission. These can adversely affect
drive system pressure if they are set too low or an O-fing is missing. Normally, these high-pressure relief valves do
not require checking. However, if there is a drive power problem and adjustment of the POR valve on the hydrostatic
fransmission does not change the pressure, these valves may have to be adjusted. Install @ high-pressure (10,000 PSI)
gauge, hose and adapter on “Ma" port on the hydrostatic transmission. See Figure 27. To check these high-pressure
relief valves, raise the setfing on the POR valve on the hydrostatic transmission above 5,800 PSI. Loosen locknut on
POR valve and tum the adjusting screw clockwise one tum to increase pressure. See Figure 26. With a high-pressure
(10,000 PSI) gauge, hose and adapter on “Ma” port, set the park brake, chock the wheels, put the shifter in “Forward”
and run engine at full throftle. Adjust the forward high-pressure relief ta.5,800 PSI. The forward high-pressure relief
valve is on the bottom of the hydrostatic transmission. Install the high-pressure (10,000 PSI) gauge, hose and adapter
on the “M&” port and repeat the procedure for “Reverse”. Adjust the reverse high-pressure relief to 5,800 PSI. The
reverse high-pressure relief valve locates on top of the hydrostatic transmission. Leave high-pressure (10,000 PSI) gauge,
hose and adapter on “Mg" pon. Reset the POR back o ofiginal position. With park brake on and wheels chocked, put
the shifter in “Reverse” and run engine at full throtile. The pressure should be 5,500 PSI. Adjust POR valve as required.

The traction lock valve also has two high-pressure//anti-cavitation relief valves. See Figure 28. Normally, these require
no adjustment. However, they can adversely offect drive system pressure if they are sef too low or an O-fing is
missing. To check these valves, roisé the POR valve pressure setting above 5,800 PSI. Set the forward high-pressure
relief valve on the hydrostatic transmission o 5,800 PSI. Then lower the forward high-pressure relief valve on the
traction lock valve to 5,700 PSI. Tum the valve in 1/8 tum and secure locknut. Repeat the procedure for reverse.
Then reset the POR valve to 5,500 PSI.

FIGURE 26
HYDROSTATIC TRANSMISSION
(TOP VIEW) POR VALVE
P/N 9108-3499 @
’ b D L]
Fx

3
s
=
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Famm No. 29707 9/97 16
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(78) Reracnion Caste Removar
Removal of the retraction coble is a difficult operation; but it can be accomplished, You must
be able to reach into the reor of the boom ossembly to unfosten the retraction cable socket
from the cable anchor bracket weldment. If you con’t reach this bracket, the booms must
be separated.

—* Preparofion

+  Retract the boom assembly fully,

+  Remove the keys from the ignition and fasten o “do not operate” tog to the
steering wheel. DO NOT reach into the boom until you are CERTAIN that keys have
been removed from the ignition.

= Place the machine in o level, open area with sufficient spoce 1o work safely,

= Procure tools and plofforms required for this operation,

«  Proture a rope fo fie fo the cable end. This rope must be of sufficient length to
allow accessibility whenever the cable is removed. This will assist in reinstallation.

+ |f working with o helper, be ceftain each of you know your individual assignments.

—» Stage | fose ;

I. Remove the hose guords from the rear of Boom-Section L. 1"‘"_— -

1. Remove the crowd cylinder mounting pins from the stiong back/cylinder bracket,

3. Remove the extension cable fostener hardware from the strong bock/cylindér Bracket,

4. Pull the cable free of strong back/cylinder brackel. Fasten o rope to the toble end o
aid in reinstallation.

. Remove the strong back/cylinder bracket mounting hardwaore.

Remove the strong back/cylinder bracket from the reor of the maching,

o n

Extension Caoble
Crowd Cylinder Fasteners
Mounting Pins

Stong
Back/Cylinder
Bracket
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